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Abstract 

Physical literacy, a relatively novel concept, has been recently introduced in the field of 

older adults’ physical activity (PA). This concept applies a holistic view of PA behavior. A 

physically literate person is motivationally, physically, strategically, affectively, socially, and 

knowledgeably prepared to be and stay physically active.  However, no instruments to measure 

older adults’ physical literacy existed. 

The purpose of this dissertation study is to develop the Perceived Physical Literacy for 

Chinese Elderly Questionnaire and to establish its reliability and validity.  An item pool for the 

questionnaire was generated from literature and interviews with Chinese older adults. Expert 

panel reviews and cognitive interviews were applied to establish the content validity of the 

questionnaire. A convenient sample of 388 Chinese older adults were recruited to assess the 

questionnaire’s concurrent, predictive, and known-group validity as well as the internal 

consistency and test-retest reliability.   

The final solution was a six-subscale 47-item self-report questionnaire. Consistent with 

the conceptual definition of physical literacy, the six subscales include motivation, physical 

competence, interaction with environment, sense of self, interaction with others, and knowledge 

and understanding.  The perceived physical literacy scores was moderate positively correlated 

with the Perceived Competence Scale scores (r = 0.68, p < 0.001).  The perceived physical 

literacy score independently correlated with participants’ leisure-time PA score (β = 0.25, p < 

0.001) and PA maintenance score (β = 0.02, p < 0.001).  Older adults who reported more leisure-

time PA participation (leisure-time PA score ≥ 27) and longer regular PA participation (≥ 5 

years) had significantly higher perceived physical literacy scores (t = -7.19, p < 0.001 and t = -

6.76, p < 0.001, respectively).  The item-total correlation coefficients ranged from 0.53 to 0.74, 
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and the Cronbach's alpha of the questionnaire was 0.88, ranging from 0.82 to 0.91 for each 

subscale.  The test-retest reliability for the questionnaire’s six subscales ranged from 0.70 to 

0.77. 

  The developed Perceived Physical Literacy for Chinese Elderly Questionnaire is the first 

known instrument to measure older adults’ perceived physical literacy, which is a reliable and 

valid tool that can be used for future studies investigating Chinese older adults’ physical literacy. 
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Chapter 1 Introduction 

China is the most populous county in the world and experiencing a dramatic increase in 

its aging population.  Estimations indicate that by 2025 the number of older adults (aged 60 years 

and older) will exceed 300 million, accounting for one-fifth of the total population (China’s 

Office of National Working Commission on Aging, 2018).  As longevity increases, the burden of 

chronic diseases and healthcare costs are also climbing (Fang et al., 2015).  In China, over 60% 

of older adults suffer from one or more chronic diseases (National Health Commission, 2017).  

Healthcare expenditures for older adults in China were 0.62% of the gross domestic product in 

2011.  By 2035, projections indicate this ratio will rise to 11.73% (Hu, 2014).  Promoting the 

health and well-being of older adults has been identified as a critical public health concern and of 

economic importance for China (Fang et al., 2015).  

Physical activity (PA) is an essential health-promoting behavior.  Regular PA is 

associated with multiple health outcomes in older adults, such as reducing the risk of chronic 

diseases (e.g., cardiovascular diseases, cancer, diabetes), protecting cognition functioning, and 

preventing mobility decline (Bauman, Merom, Bull, Buchner, & Fiatarone, 2016; Warburton, 

Nicol, & Bredin, 2006).  Evidence has shown that promoting regular PA benefits Chinese older 

adults’ health-related quality of life (Bize, Jonson, & Plotnikoff, 2007; Zhang et al., 2015) and 

provides significant economic savings for China (Liu et al., 2017; Yu & Schwingel, 2018; Zhang 

& Chaabban, 2012).  

In Chinese culture, PA has a long history of being used to prevent diseases and promote 

health (F. Li, 2016).  Approximately 58% to 97% of Chinese older adults (aged 60 years and 

older) report participating in some form of PA every week (Fan, 2013; Gu, 2014; F. Li, 2016; Li, 

2015).  However, evidence has also revealed that only 12.0% to 40.7% of Chinese older adults 
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meet PA recommendations (90 minutes of moderate or vigorous leisure-time PA per week) 

(General Administration of Sport of China, 2015; Li, 2012; Zhang M, 2014) and only 10.8% of 

older adults 70 years and older regularly exercise (performed 30 min of moderate-to-vigorous 

leisure-time PA three times or more per week) (General Administration of Sport of China, 2015).  

Thus, promoting the adoption and maintenance of regular PA among Chinese older adults is 

urgently needed (Li, 2016; Li, Liu, & Harmer, 2016).  Unfortunately, although an abundance of 

literature exists on describing the patterns and correlates of Chinese older adults’ PA, a few 

empirical studies have investigated how to effectively promote regular PA among Chinese older 

adults.  Further, evidence- and theory-based PA programs remain largely limited and we know 

little about how to facilitate Chinese older adult long-term PA engagement. 

Physical literacy, a relatively new concept, has been recently introduced in the field of 

older adults’ PA.  Physical literacy is “the motivation, confidence, physical competence, 

knowledge and understanding to value and take responsibility for engagement in physical 

activities for life” (International Physical Literacy Association, 2014, para.1; Whitehead, 2013a, 

p. 29).  Physical literacy encompasses a holistic view of PA behavior - a person needs to be 

motivationally, physically, strategically, mentally, socially, and knowledgeably prepared to be 

and stay physically active.  Theoretically, physically literate persons are more likely to be 

physically active over time (Whitehead, 2013a).  Physical literacy was initially developed in the 

field of youth physical education and is already seen a promising strategy for promoting PA in 

youth.  Studies found that physically literate children reported higher PA participation (Choi, 

Sum, Leung, & Ng, 2018) and were better prepared for overcoming environmental barriers to 

engaging in PA (Mateus, Santos, Vaz, Gomes, & Leite, 2015).  Many organizations, research 

groups, and governments around the world have adopted physical literacy as a goal of youth 
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physical education (Edwards, Bryant, Keegan, Morgan, & Jones, 2017; Johnstone, Hughes, 

Janssen, & Reilly, 2017; McCarthy & Walker, 2017; Tompsett, Burkett, & McKean, 2014).  

According to the concept, an individual’s physical literacy may fluctuate or decrease over 

time because of their changing life conditions, such as health status, socioeconomic status, PA 

experience, lifestyle, and social and physical environments (Loitz, 2013).  Therefore, developing 

physical literacy should be a journey that continues throughout one’s lifespan—from cradle to 

grave.  Further, individuals have different focuses on physical literacy development in different 

stages of life (Whitehead, 2010).  Concerning older adults, efforts should sustain and improve 

their physical literacy level to overcome barriers that come with aging, thus maintaining a 

physically active lifestyle (Whitehead, 2013b).  

Chinese older adults, like many older adults in other countries, face a number of health, 

environmental, and life challenges for engaging in PA during their aging journey, including 

reduced physical function, limited social support, and high caregiving demands for family 

members (Chen, 2010; Mathew et al., 2010).  Physical literacy proposes that a physically literate 

individual has the capability to interact with various challenges to overcome or make adaptations 

to become and stay physically active (Loitz, 2013).  Potentially significant impacts of physical 

literacy on older adults’ adopting and maintaining a lifelong active lifestyle have been 

highlighted (Almond, 2013; MacDonald, 2015; Whitehead, 2010).  Some researchers assert that 

being physically literate should be an ultimate goal for older adults’ PA promotion programs 

(Almond, 2010; Jones & Stathokostas, 2016). 

Increasing physical literacy may be a promising approach for promoting the adoption and 

maintenance of PA in Chinese older adults.  However, we are still in the exploration stage of 

investigating older adults’ physical literacy, as studies conducted on physical literacy in an aging 
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population are limited.  Currently, there is no widely accepted measurement for physical literacy.  

Therefore, it is difficult to assess and chart the progress of an individual’s physical literacy 

journey.  An instrument for measuring physical literacy is still a ‘missing piece’ in physical 

literacy research (Longmuir & Tremblay, 2016).  Physical literacy should be well 

operationalized and measured in the context of the targeted population group; otherwise, it would 

be difficult to apply this concept to practice (Edwards et al., 2018).  Jones et al. (2018) proposed 

a physical literacy-oriented PA promotion model for older adults.  The authors posited that 

reliable and valid instruments are urgently needed to measure the key components of older 

adults’ physical literacy to determine the effectiveness of physical literacy-oriented PA 

programs.  Therefore, this dissertation study aimed to develop a psychometrically sound 

instrument to measure Chinese older adults’ perceived physical literacy.  Creating a reliable and 

valid instrument will contribute to a knowledge gap in understanding and assessing older adults’ 

physical literacy, facilitate older adults’ physical literacy research, and may advance research in 

promoting Chinese older adults’ long-term PA participation.  

Purpose of the Study 

The objective of this study was to develop a valid and reliable questionnaire measuring 

Chinese older adults’ perceived physical literacy.  The specific aims of this study were: 

1.    Develop questionnaire items to measure Chinese older adults’ perceived physical 

literacy based on a review of the literature and item development interviews.  

2.    Establish the content validity of the developed Perceived Physical Literacy for 

Chinese Elderly Questionnaire by using an expert panel review and cognitive interviews with 

Chinese older adults. 
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3.    Establish the reliability (internal consistency and test-retest) and validity (criterion 

and known-group) of the developed Perceived Physical Literacy for Chinese Elderly 

Questionnaire.  

Theoretical Framework 

Questionnaire development and psychometric assessment were based on the combination 

of the framework of the concept of physical literacy as proposed by Whitehead (2010) and the 

classical test theory (CTT).  

Physical literacy is broadly understood as an individual’s disposition and capability for 

lifelong participation in PA (Whitehead, 2013a).  Physical literacy is a holistic, multifaceted 

construct, including affective, physical, social, cognitive, and knowledge components.  

According to Whitehead (2010), physically literate individuals demonstrate six attributes for PA 

engagement: 1. motivation; 2. confidence and physical competence; 3. interaction with the 

environment, 4. sense of self and self-confidence; 5. self-expression and communication with 

others; and 6. knowledge and understanding.  These six attributes mutually reinforce each other 

(Whitehead, 2010).  In this study, the generation of questionnaire items represents the six 

attributes of physical literacy.  In this study, I used exploratory factor analysis to investigate 

whether the underlying factors of the developed questionnaire were consistent with the multi-

attribute framework of physical literacy.  

CTT, also known as the true score model, guided the psychometric assessment of the 

developed Perceived Physical Literacy for Chinese Elderly Questionnaire.  CTT focuses on the 

measurement instrument as a whole and assumes that although an individual’s latent trait is 

unobservable, it can be estimated by an observed score with some error: measured/observed 

score (X; estimated true score that obtained by using a measure) = true score (T; unobservable 
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actual score of the latent construct intending to measure) + measurement error (E; random errors 

that are irrelevant to true change of the construct intending to measure; Wu, Tam, & Jen, 2016).  

Reliability and validity are two central concepts of a CTT view of measures (Loevinger, 1957).  

In CTT, reliability is the ratio of true score variance to the observed score variance and validity 

determines how well a measure records the true meaning or score of the construct of interest 

(Crocker & Algina, 1986).  In this dissertation study, I utilized a series of qualitative and 

quantitative analyses to establish the validity (content, criterion, and known-group) and 

reliability (test-retest and internal consistency) of the Perceived Physical Literacy for Chinese 

Elderly Questionnaire to ensure the developed questionnaire was a consistent and stable 

instrument to measure Chinese older adults’ physical literacy.  

Definitions of Terms 

Physical literacy.  Based on Whitehead’s definition of physical literacy (2010; 2013a), 

this study used a modified definition of physical literacy, which is the motivation, confidence, 

physical and social competences, and knowledge and understanding required by older adults that 

allow them to take responsibility for engagement in a variety of physical activities regularly in a 

range of environments throughout the aging life course.  

The six attributes of physical literacy refer to:  

1.    Motivation: the positive attitude towards and intrinsic desire to engage in PA;  

2.    Physical competence: the physical ability to perform a variety of movement tasks;   

3.    Interaction with the environment: the ability to participate in PA under challenging 

environmental situations;  

4.    Sense of self: one’s belief in their ability to undertake and maintain regular PA;  
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5.    Interaction with others: the ability to exercise with and build supportive relationships 

with others;   

6.    Knowledge and understanding: the knowledge to evaluate, adjust, and enhance PA 

and the understanding of the value of being physically active.  

Perceived physical literacy.  Perceived physical literacy is an individual’s perception and 

judgment of his/her physical literacy level.  

Physical activity.  PA is “any bodily movement produced by skeletal muscles that 

requires energy expenditure” (World Health Organization, 2010).  It is an umbrella term that 

includes leisure-time PA, transportation, occupational, and household chores related PA, and 

participating in games, sports, or planned exercise.  

Leisure-time physical activity.  Leisure-time PA refers to PA performed during 

discretionary time, such as during leisure and recreation, with the key element being personal 

choice (Jones et al., 2012; Kandula & Lauderdale, 2005).  The General Administration of Sport 

of China (2015) identifies regular exercisers as persons who participate in moderate-to-vigorous 

leisure-time PA at least three times per week for at least 30 minutes at a time. 

Purposeful physical activity.  In this study, purposeful PA is a range of PA that can 

energize and enrich lives (e.g., walking for exercise, gardening, dancing with friends) (Almond, 

2010).  Purposeful PA requires one’s own choice with the intention of acquiring health, well-

being, and social benefits aiming at a better quality of life.  

Older adults.  The law of the People's Republic of China on Protection of the Rights and 

Interests of the Elderly identified individuals aged 60 years and over as older adults. 
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Overview of Methodology 

Following the measurement development process suggested by Lynn (1986), I developed 

and evaluated the Perceived Physical Literacy for Chinese Elderly Questionnaire.  Consistent 

with the three specific aims for the study, the study consists of three stages.  Figure 1 illustrates 

the questionnaire development process.  

Stage 1—Questionnaire item generation.  In this stage, I generated the questionnaire 

items by conducting individual item development interviews with 10 Chinese older adults and 

reviewing relevant literature and existing instruments related to the six attributes of physical 

literacy.  Based on the integrated findings from the literature review and interviews, I constructed 

the Perceived Physical Literacy for Chinese Elderly Questionnaire (version 1.0), including the 

questionnaire instruction, item statement, and the response scale and options.  

Stage 2—Establishment of content validity.  In this stage, I invited seven experts (four 

university professors and three senior social sports instructors) to review the Perceived Physical 

Literacy Chinese Elderly questionnaire (version 1.0) developed in Stage 1.  I conducted two 

rounds of expert panel review, and based on experts’ ratings for each questionnaire item, I 

calculated the content validity index (CVI) for each item and the whole questionnaire (Lynn, 

1986).  I also conducted cognitive interviews with 15 Chinese older adults to assess and enhance 

the questionnaire's content quality.  I refined the Perceived Physical Literacy for Chinese Elderly 

Questionnaire according to the results of expert panel reviews and cognitive interviews, after 

which I used the revised questionnaire (version 2.0) for further psychometric testing.  

Stage 3—Questionnaire testing and refining.  In this stage, I collected the data for 

questionnaire testing and refining using paper-and-pencil, face-to-face survey interviews with 

388 Chinese older adults.  Based on the results of the item-level and exploratory factor analyses, 
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I decided which questionnaire items needed to be retained or removed.  Next, I carried out a 

series of quantitative analyses to explore the reliability (item-total and internal consistency) and 

validity (criterion and known-group) of the further refined Perceived Physical Literacy for 

Chinese Elderly Questionnaire (version 3.0).  I tested the test-retest reliability of the 

questionnaire by administrating the survey twice at an interval of two weeks with 17 Chinese 

older adults. 

 
Figure 1. The process of questionnaire development  
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Chapter 2 Review of Literature 

In this chapter, I present a critical review of the literature conducted for my dissertation 

research project. First, I conducted a review of the physical literacy literature to obtain a 

thorough understanding of the foundation, definition, and existing measurements for physical 

literacy. While conducting the review, I focused on how the concept of physical literacy was 

applied to older adults. As physical activity (PA) is a component of physical literacy, I identified 

I also needed to conduct an in-depth exploration of Chinese older adults’ PA. Therefore, I 

conducted a second literature review of PA in Chinese older adults. After I conducted the 

literature reviews, I examined how my findings from a qualitative study on Chinese older adults’ 

perception of PA I conducted before this dissertation study were reflected in the Chinese older 

adults' PA and physical literacy literature. Finally, based on the review of physical literacy, 

Chines older adults' PA literature, and my findings on Chinese older adults’ perceptions of PA,  I 

modified the conceptual definition of physical literacy to reflect the context of Chinese older 

adults’ PA. 

Review of Physical Literacy Literature 

There is overwhelming evidence that PA is an important determinant of health.  

However, low PA is still common in all age groups worldwide, especially in high- and middle-

income countries, such as the United States, the United Kingdom, Canada, China, and Brazil 

(Hallal et al., 2012).  To address this issue, a collaborative effort has begun in many countries to 

develop initiatives to increase PA in individuals and larger populations.  Increasing physical 

literacy has been identified as a means to promote lifelong PA participation (Aspen Institute, 

2015).  The concept of physical literacy has generated a significant amount of attention in recent 

years, especially in the field of youth physical education.  In 1998, there was only one published 
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paper about physical literacy, but by 2016, the number had increased to 182 (Edwards et al., 

2017).  Globally, many educational organizations and researchers have adopted physical literacy 

as a primary focus for children’s and adolescents’ physical education (Corbin, 2016; Schools and 

Physical Activity Task and Finish Group, 2013).  

The term ‘physical literacy’ is not new.  As early as 1957, McCloy (1957a, 1957b) used 

the term in his two articles on physical education.  However, the concept did not gain popularity 

until Whitehead (2001) redefined physical literacy in 2001.  In the 1980s, researchers identified 

that an increasing number of young adults stopped engaging in regular PA after high school and 

that both youth’s and adults’ PA participation rates remained low in many developed countries 

(Craig, Russell, Cameron, & Bauman, 2004; Vertity, Alex, & Dollman, 2015).  Recognizing the 

significant value of PA for health and human well-being, Dr. Whitehead proposed that we need 

to rethink the value of our bodies and PA from a new perspective and subsequently developed 

the concept of physical literacy (Whitehead, 1993; 2001).   

Philosophical Background of Physical Literacy    

To understand the concept of physical literacy, it is important to first understand its 

philosophical underpinnings: monism, embodiment, phenomenology, and existentialism. 

Physical literacy starts with a belief humans are holistic and embodied beings (Whitehead, 

2010). Physical literacy views the human condition through a monist lens (Whitehead, 2001, 

2010). Monism rejects the view of dualism. Dualism views humans as made up of two separable 

parts, the body and mind, where the body is inferior to the mind. In contrast, monism considers 

the body and mind as a whole (Merleau-Ponty, 1968). Informed by monism, Whitehead (2001) 

proposed that it was time for us to shift from a ‘body-as-machine’ view to the ‘body-mind-

world’ as a means to understand movement and PA (Lloyd, 2016). 
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Often, the human body is perceived as a thing or an object, particularly in the fields of 

health and PA where we are predominantly interested in physical condition and performance of 

the body as a tool for us to participate in activities. Whitehead (2001, 2010) argued that the body 

is not only an object but a lived one; in that we live in, perceive, and experience the world 

through our bodies. Embodiment is a central notion of the concept of physical literacy. Physical 

literacy confirms the value of the ‘lived body’ or ‘lived embodiment’, and sees the body as the 

embodied dimension of human existence (Whitehead, 2008). The body “affords us interaction 

with our environment and provides the foundation for the development of a wide range of human 

capabilities” (Whitehead, 2010, p. 3). As a monist belief, the lived body/embodiment identifies 

that all human dimensions/capabilities are intricately woven together (Robinson & Randall, 

2017). Humans are embodied beings. All human activities (e.g., thinking, feeling, and moving) 

are inseparable, interconnected, and embodied interactions with the world (Pot, Whithead, & 

Durden-Myers, 2018). 

The importance of lived body/embodiment is founded in the fundamental views of 

existentialism and phenomenology.  A premise of existentialism is that the existence and 

development of humans are through their ongoing interactions with everything in the world 

(Merleau-Ponty, 1968).  From an existentialist perspective, physical literacy suggests individuals 

can gain meaningful experiences by interacting with a variety of environments during PA: “the 

richer the interactions, the more individuals develop their human potentials” (Whitehead, 2001, 

p. 129).  Interaction experiences help us to learn and capitalize on our embodied potential, such 

as physical abilities, social abilities, and capacities to overcome environmental challenges 

(Durden-Myers, Whitehead, & Pot, 2018).  Besides, according to phenomenology, every 

individual perceives interactions with the world based on their own previous interaction 
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experiences (Gill, 2000; Merleau-Ponty, 1968), and each new perception and interaction changes 

our knowledge and understanding of the world (Whitehead, 2010).  Because we all have 

different interaction experiences, we perceive, interpret, and understand the world differently, 

making each of us a unique person.  In physical literacy, each person is considered a unique 

embodied being with different abilities, preferences, goals, and experiences.  There is no unified 

standard of physical literacy for everyone; each person has their own unique physical literacy 

journey (Pot et al., 2018; Whitehead, 2010).  In summary, fundamentally, physical literacy is not 

a skill but an embodied disposition and capability “to use experience, understanding, and 

abilities to interact effectively with world” (Whitehead, 2004, p. 4). 

The Definition of the Concept of Physical Literacy 

This dissertation study adopted the integrated six-attribute definition of physical literacy 

proposed by Whitehead (2010, 2016).  Currently, there is no one universal definition of physical 

literacy.  Although many organizations, research groups, and governments are now promoting 

the concept of physical literacy, the definitions they have adopted differ.  The majority of these 

definitions evolved from Whitehead’s writings.  In short, Whitehead (2016) described 

physical literacy as a disposition and capability that supports lifelong participation in PA. The 

concept of physical literacy views humans as embodied beings, valuing and signifying 

everything we do (Whitehead, 2007).  

The definition of physical literacy continues to evolve. The most recent definition is, 

“physical literacy is the motivation, confidence, physical competence, knowledge, and 

understanding to value and take responsibility for engagement in physical activities for life” 

(Whitehead, 2016). With this new definition, Whitehead further suggested outcomes of a 

physical literacy orientation, which include identifying the intrinsic value of PA, overcoming the 
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need to justify PA as a means to an end, and justifying the notion that PA is for all abilities 

(Robinson & Randall, 2017).  

 Moreover, Whitehead (2010, 2013) described the six core attributes of physical literacy. 

Individuals who are able to make progress on their unique physical literacy journey, demonstrate 

the following attributes: (1) motivation, (2) confidence and physical competence, (3) interaction 

with the environment, (4) sense of self and self-confidence, (5) self-expression and 

communication with others, and (6) knowledge and understanding. The description of each 

attribute is provided in Table 1 (Robinson & Randall, 2017; Whitehead, 2010). 

Table 1.  

Description of Physical Literacy Attributes 

Attributes Description 
(1) Motivation § A positive attitude towards and a desire to captialize physical 

potentilal and participate in PA to maximize quality of life. 
(2) Confidence and physical 
competence 

§ The belief in one’s own physical abilities to perform a range of 
PAs. 

(3) Interaction with the 
environment 

§ The ability to read the environment and adapt one’s movements 
as required by the environment. 

(4) Sense of self and self-
confidence 

§ A positive perception towards one’s own abilities or qualities, 
which is often derived from positive PA-related experiences and 
comfort with embodiment. 

(5) Self-expression and 
communication with others 

§ The ability to express oneself through non-verbal 
communicaiton, sense what others are feeling, and offer support.  

(6) Knowledge and 
understanding 

§ The understanding of the benefits of PA on health, and the ability 
to describe and evaluate one’s own movement and make 
enhancements. 

 
It is important to note that, as a holistic concept, the attributes of physical literacy are all 

interlinked (as illustrated in Figure 2; Whitehead, 2010 ). Whitehead (2010) described the 

reciprocal interrelationships of attributes as the following:  

§ “ Motivation (A) can encourage participation and this involvement can enhance 

confidence and physical competence (B). The development of confidence and 

competence can in turn maintain or increase motivation.  
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§ Development of confidence and physical competence (B) can faciliate fluent interaction 

with a wide rage of environments (C). This effective relationship with the environment, 

with the new challenges this presents, can in turen enhance confidence and competence.  

§ The success of developing effective relationships with a range of environments (C) can 

add to motivation (A). This enhanced motivation can in turn encourage exploration and 

promote effective interaction with the environment.  

§ The other three attributes (D, E, F) can help to further the core attributes (A, B, C). For 

example, an assured sense (D) will feed into motivation and the willingness to accept 

challenges, while fluent interaction with others (E) adds confidence and the ability to 

work alongside others in PA settings. Similarly, knowledge and understanding (D) will 

support the appreciation of developing physical compentence and the perception of 

different environment.” (pp. 14-15) 

Figure 2. The conceptual framework of physical literacy 

 
Other Definitions of Physical Literacy 

The concept of physical literacy has been adopted by many countries and organizations, 

and they created their own physical literacy definition based on Whitehead’s definition of 
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physical literacy (definitions are summarized in Appendix 1). Although the definitions are 

worded differently across the counties, similarities are evident.  First, most definitions accept that 

having a lifelong PA is an overarching goal of physical literacy. Second, the concept of physical 

literacy was originally introduced in the field of youth’s physical education.  Therefore, 

mastering fundamental movement/sport skills (e.g., jumping, running, throwing) is a core idea 

present in the definitions. For example, in New Zealand and the Netherlands, the definitions of 

physical literacy focus only on developing physical competencies, such as fundamental 

movement skills or motor skills or sports (Spengler & Cohen, 2015). 

Jurbala (2015) presented another perspective of physical literacy — communication 

should be central to physical literacy and movement should be purposeful, which is based on 

intention and mediated by emotion.  Jurbala (2015) believed that movement is an expression that 

cannot occur without a prior ‘reading’ of the world, a gathering of information and an 

assignment of contextualized meaning.  Jurbala proposed a communication-based definition of 

physical literacy, “the dynamic communication between the embodied self and the physical 

environment, which continuously integrates perceptive reading of, and appropriate response to 

physical challenges” (2015, p. 377). 

Edwards et al. (2017) conducted a systematic review to summarize the available 

descriptions of physical literacy in published literature and identified six main constructs of the 

definition of physical literacy: (1) Affective (confidence, motivation, self-esteem); (2) Cognitive 

(knowledge and understanding of activities, knowledge and understanding of healthy and active 

lifestyles, value and taking responsibility for PA); (3) Physical capabilities (movement 

capacities, motor still competence, fundamental movement skills, purposeful physical pursuits); 

(4) Progression/developmental pathway (throughout the lifespan, unique journey, long-term 
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athlete development model), (5) Target audience (children, all can develop physical literacy, 

importance for adults); and (6) Holistic concept (read/interact with environment, movement with 

poise and economy).  Edwards and colleagues (2017) suggested that it is crucial to consider all 

six aspects when defining physical literacy. 

Related Concepts of Physical Literacy 

Physical literacy and physical competence.  Physical competence is defined as one’s 

overall perception of personal physical abilities (Bell, 1997), which is tied to pure physicality. In 

contrast, physical literacy is a holistic concept, as it considers PA to be connected to emotion and 

cognition and not just to the physical body.  Although having strong physical competence is an 

important characteristic for physically literate persons, Whitehead (2010) stated that physical 

literacy could not be replaced by physical competence or physical ability.  Traditionally, literacy 

refers to being educated or cultured.  In the dictionary, literacy is defined as “the ability to read 

and write” or “knowledge of a particular subject” (Cambridge Dictionary).  More recently, the 

concept of literacy has expanded to include skills and strategies.  The International Adult 

Literacy Survey (2001) identifies literacy as “an advancing set of skills, knowledge, and 

strategies that individuals build on throughout their lives in various contexts and through 

interaction with their peers and with the larger communities in which they participate” (p. 4).  

Currently, literacy is defined as a cumulative process that can be developed through experience 

and interaction.  Whitehead (2010) argued that literacy is related to PA because it (1) 

encompasses doing, interpreting, responding, and understanding, (2) has holistic associations, (3) 

signals an interplay with our surroundings, and (4) has non-exclusive connotations (everyone can 

achieve this attribute at their own level). 
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Physical literacy and health literacy.  Typically, physical and health literacy are 

described as separate but related concepts.  The Institute of Medicine (2004) defined health 

literacy as “the degree to which individuals have the capacity to obtain, process and understand 

basic health information and services needed to make appropriate health decisions” (p. 32). Both 

health literacy and physical literacy are subdomains of literacy (Corbin, 2016).  Many of the 

stated characteristics of physical literacy are associated with health literacy, as a physically 

literate person has “an understanding of principles of embodied health, with respect to 

fundamental aspects such as exercise, sleep and nutrition” (Whitehead, 2010, p. 66).  For 

example, Australia has adopted a new curriculum framework that combines health literacy with 

PA promotion associated with physical literacy (Lynch, 2015).  

Physical literacy, physical activity, and physical function.  PA refers to “bodily 

movement produced by skeletal muscles that requires energy expenditure and produces health 

benefits” (Caspersen, Powell, & Christenson, 1985, p. 127) and physical function is defined as 

“one's ability to carry out various activities that require physical capability, ranging from self-

care (activities of daily living) to more vigorous activities that require increasing degrees of 

mobility, strength, or endurance” (Cella et al., 2010, p. 1180). Physical literacy has become a key 

focus of PA.  Physical literacy is arguably an antecedent of PA, while also being developed 

through PA (Edwards et al., 2017). PA has been consistently demonstrated to generate 

considerable health benefits, such as enhancing an individual’s physical function and decreasing 

functional limitations (McAuley et al., 2012). Meanwhile, people with better physical function 

are more likely to be physically literate due to a higher level of confidence and physical 

competence (Whitehead, 2013). 
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Physical Literacy among Older Adults 

 Physical literacy is a unique journey that individuals experience throughout their 

lifespan.  This ‘never-ending’ lifelong journey is also referred to as a ‘cradle to grave’ concept, 

with an expectation to encounter success and setbacks along the way (Edwards et al., 2017; 

Whitehead, 2013a). Whitehead (2010) proposed that an individual passes through six different 

stages according to age in relation to the development of physical literacy: (1) preschool; (2) 

early and primary school; (3) secondary-school years; (4) early adulthood years; (5) adult years; 

and (6) older adult years.  Whitehead (2013b) stated that “in older age, physical literacy needs to 

be sustained within the context of changes in the physical potential of the individual” (p. 55).  

Some articles specifically highlight the importance of developing physical literacy within adult 

and older adult populations (Almond, 2013; Jones et al., 2018; MacDonald, 2015; Whitehead, 

2010).  However, very few studies have examined adults’ and older adults’ physical literacy. 

 Brawley, Rejeski, and King (2003) summarized four research challenges in promoting 

PA for older adults: (1) individualized tailoring of programs; (2) readiness for and value of 

change; (3) successful maintenance; and (4) population-based activity promotion.  Notably, 

introducing the concept of physical literacy may benefit all of these challenges.  

First, gaining a better understanding of an individual’s physical literacy journey can 

facilitate the development of individualized intervention strategies.  Physical literacy suggests 

that everyone has a unique pathway to become physically literate (Taplin, 2013; Whitehead, 

2010); there is no universal standard. Taplin (2013) suggested the use of a life-history method to 

create stories that illustrate one’s physical literacy journey.  The physical literacy journey stories 

can help researchers/health educators identify issues that need attention to develop a personally 

tailored intervention plan.  
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Second, assessing physical literacy may help us determine an individual’s readiness for 

change.  Physically literate persons have the disposition to participate in lifelong PA (Whitehead, 

2010) and are affectively, behaviorally, cognitively, and physically prepared to be physically 

active (Robinson & Randall, 2017). Therefore, researchers and practitioners can measure an 

individual’s physical literacy (having motivation, confidence, competence, knowledge, and 

understanding the value of PA) to identify if the person is ready for a change.  

Third, physical literacy can help older adults maintain their PA when facing challenges 

that come with aging.  Later-life major life events, such as a change in physical status, residence, 

and relationships, are a significant barrier for PA maintenance (Allender, Hutchinson, & Foster, 

2008; Koeneman, Verheijden, Chinapaw, & Hopman-Rock, 2011). Physically literate individuals 

have competence and confidence in a wide variety of PA in multiple environments.  Developing 

older adults’ physical literacy may increase their capabilities to make adaptations to initiate and 

continue being physically active (Loitz, 2013).  

Last, developing and maintaining physical literacy can be a goal for population-based PA 

promotion for older adults.  The concept of physical literacy has already been applied in 

population-based PA promotion among children and included in national physical education 

standards in a growing number of countries, such as Canada, the United States, and the U.K. 

(Johnstone et al., 2017; McCarthy & Walker, 2017).  Using physical literacy as a goal may 

provide a more detailed structure and articulate direction for PA promotion interventions and 

policymaking (Dudley et al., 2017).  Introducing the concept of physical literacy will assist 

researchers, practitioners, and policymakers in developing effective population-based PA 

promotion plans for older adults. 
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 Although promoting physical literacy is a potentially promising strategy for increasing 

older adults’ PA participation, it remains unclear how to facilitate the development of physical 

literacy among older adults.  Jones and Stathokostas (2016) observed that most older adults have 

a narrow range of exercise choice.  Most older adults only chose walking for exercise, and only 

approximately 31% of men and 24% of women meet the muscle-strengthening exercise guideline 

(two or more days a week), and 19% and 12% of men and women, respectively, perfomed 

balance training regularly (Strain, Fitzsimons, Kelly, & Mutrie, 2016).  Therefore, Jones and 

Stathokostas (2016) suggested that we need to promote physical literacy for older adults by 

improving their physical movement skills.  They further indicated that improvement of physical 

movement skills could increase self-confidence and create an opportunity for older adults to 

access a greater diversity of PA choices, thereby supporting active aging.  However, evidence 

from systematic reviews shows that although a high level of fundamental movement skills 

consistently relates to higher levels of PA among children (Logan, Robinson, Wilson, & Lucas, 

2012), fundamental movement skills have a low predictive value for PA in adults (Holfelder & 

Schott, 2014).  Further empirical studies are needed to identify the relationships between 

fundament movement skills, physical literacy, and PA among older adults. 

Almond (2010) proposed another perspective, which is promoting older adults’ physical 

literacy by engagement in purposeful PA.  Purposeful PA includes a range of PA that can 

energize and enrich lives (e.g., walking, cycling, and gardening) and enable people to feel they 

have greater vitality and dynamism.  Almond (2010) suggested we should focus on the central 

role that purposeful PA can play in living life to the fullest, whatever a person’s age.  It is 

important for people to learn how to engage in purposeful PA, to make choices and select 

activates that can enrich their lives and improve their quality of life (Almond, 2010).  Further, 
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people also need to learn how to appreciate, value, and learn from their PA engagement.  Older 

adults must acknowledge that they are responsible for their own life choices and they have the 

ability and responsibility to make intelligent use of their time and efforts (Almond, 2010).  This 

standpoint is in line with observations among Chinese older adults in a grounded theory study I 

conducted.  I found that doing purposeful PA (e.g., walking to a grocery store instead of driving 

or taking care of a garden for fun and for exercise) was an important strategy used by Chinese 

older adults to stay physically active.  Therefore, encouraging older adults to engage in 

purposeful PA may be a promising way to promote physical literacy.  Unfortunately, few 

scientific studies exist to support this hypothesis.  

Current PA interventions for older adults have already integrated the notion of physical 

literacy in their programs.  For example, developing a greater understanding of physical literacy 

was adopted as a PA promotion strategy in the PLAY For Life program for older adults (Kitchen 

et al., 2018). Andy Kitchen and her colleagues (2018) developed a PA program aimed at 

promoting older adults’ physical literacy movement preparation by enhancing their fundamental 

movement skills and physical competence.  Recently, the Sunnybrook Health Sciences Centre 

(2018) proposed a study that would apply physical literacy in a PA program for fall prevention.  

However, these programs only use physical literacy as a tool rather than a goal and a framework 

to guide their interventions.  To date in the field of older adults’ PA, no comprehensive physical 

literacy-oriented intervention exists that applies physical literacy as a complete construct. 

The Measurement of Physical Literacy   

 A variety of formal assessment criteria and tools are currently available for 

assessing some or all characteristics included in the definition of physical literacy.  However, as 

mentioned previously, physical literacy was originally developed in youth physical education 
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programs.  Therefore, almost all available physical literacy assessments were designed for 

children, especially for children under 12 years of age, with a focus on assessing children’s 

fundamental movement/motor/sports skills.  Whitehead (2010) has acknowledged the importance 

of physical competence and skills, but she also noted, “this attribute alone can never be the sole 

constituent of physical literacy” (p. 44).  Indeed, comprehensive measurements that cover all 

aspects of physical literacy are required.  

 Canada has embraced the concept of physical literacy for many years.  A number of 

institutions have developed a variety of physical literacy assessments.  Currently, two 

comprehensive assessments for evaluating children’s physical literacy exist in Canada, the 

Physical Literacy Assessment for Youth (PLAY) tool (Canada Sport for Life, 2015) and the 

Canadian Assessment of Physical Literacy (CAPL; Healthy Active Living and Obesity Research 

Group, 2013).  

The PLAY instrument is a comprehensive measure with a focus on skill development for 

youth and includes five tools: (1) PLAY Fun—a movement assessment tool that measures 18 

land-based skills by trained observers; (2) PLAY Self—a self-report of physical literacy, 

including the participation in environments, various subdomains of physical literacy (self-

efficacy, confidence, comprehension, etc.), and relative importance of literacy, numeracy, and 

physical literacy; (3) PLAY Inventory—a self-reported checklist of participation throughout the 

past year; (4) PLAY Coach—a surrogate report by the physical education teacher of the child's 

physical literacy; and (5) PLAY Parent—a parental report of the child's overall physical literacy.  

The CAPL is a physical literacy assessment program for youth aged 8–12 years.  CAPL 

assesses the core domains of daily activity behavior, physical competence, knowledge and 

understanding, and motivation and confidence.  Trained observers assess children and ask them 
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to answer self-report questions.  It is interesting to note that the scoring classification of CAPL is 

based on progress on the journey towards becoming physically literate.  In each physical literacy 

domain, youth are rated using a 4-point classification (beginning, progressing, achieving, and 

excelling) rating rather than using scores/points.  Both PLAY and CAPL include objective 

assessments and self-report measures, and both were developed through extensive consultations 

with experts, teachers, and professionals.  However, the validity and reliability of the tools have 

not been fully established (Longmuir et al., 2015; Robinson & Randall, 2017).  

 Currently, no comprehensive instrument is available for measuring older adults’ physical 

literacy and only one physical literacy measure for adults exists.  The Perceived Physical 

Literacy Instrument (PPLI) developed by Sum et al. (2016) measures physical education 

teachers’ physical literacy. This nine-item measure includes three factors that correspond to three 

core attributes of physical literacy (motivation, confidence and physical competence, and 

interaction with others; Whitehead, 2010).  The authors used both a review of the literature and 

focus groups to gather information for item generation.  The Cronbach’s alpha of the final scale 

was 0.82 and factor analysis showed the tool had good construct validity.  However, the authors 

conducted both exploratory and confirmatory factor analysis using the same sample data, and 

therefore further validity testing of the instrument is needed.  Although the PPLI is for adults, it 

still focuses on the fundamental movement of skills for sports rather than general PA.  The 

authors identified the PPLI has the potential to be used to measure perceived physical literacy in 

other populations.  However, the generalizability of this instrument may be limited to physical 

education teachers or others who may already have rich PA knowledge and experience.  Some 

PPLI items, such as “I am confidence in wild/natural survival” and “I am able to apply PE 
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knowledge in the long run” (Sum et al., 2016, p. 4), might be difficult for respondents with 

limited PA experience to answer.  

Debate remains around assessing physical literacy.  Robinson and Randall (2017) 

suggested that we must recognize physical literacy as a multidimensional construct, and an 

effective physical literacy assessment instrument should address the four domains of physical 

literacy, affective (motivation and confidence), behavioral (lifetime engagement), cognitive 

(knowledge and understanding) and physical (physical competence).  A systematic review 

conducted by Edwards et al. (2018) summarized current (up to June 2017) measures used to 

assess physical literacy or physical literacy-related constructs.  They found that almost all 

existing measures were developed only for young children and failed to measure physical 

literacy in a holistic manner; only two measures (PLAY and CAPL) have attempted to capture 

all the domains within physical literacy.  In current studies, qualitative approaches, such as 

interview, observation, and reflective diary, were mainly used to measure the cognitive 

(knowledge and understanding) and/or affective (motivation and confidence) domains of 

physical literacy.  Meanwhile, quantitative approaches, such as objective measures (e.g. 

pedometer, anthropometric measure, and the agility and movement skills assessment) and 

questionnaires (e.g., International Physical Activity Questionnaire, Perception of Physical 

Activity Importance and Children’s Ability Questionnaire, and the Nutrition and Physical 

Activity Self-Assessment of Child Care) were mainly applied to assess the physical domain 

(physical competence) of physical literacy (Edwards et al., 2018).  Although interactions with 

social and physical environments are central to the philosophical underpinnings of physical 

literacy, only a few studies (Bélanger et al., 2016; De Rossi, Matthews, MacLean, & Smith, 

2012; Millington, 2015) captured the social domain (the social interaction with others during PA) 
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of the concept by using qualitative approaches (e.g., interview, participant observation, and video 

recording; Edwards et al., 2018).  In addition, it is difficult to determine the reliability and 

validity of current quantitative measures because most were not originally developed for 

measuring physical literacy.  Edwards et al. (2018) summarized that physical literacy must be 

measured as a holistic and comprehensive concept with all domains of physical literacy included.  

Reliable and valid measurements are needed for assessing young adults’, adults’ and older 

adults’ physical literacy. 

The purpose of this dissertation is to develop a questionnaire to measure older adults’ 

perceived physical literacy that includes all six attributes of physical literacy: motivation, 

physical competence, interaction with environment, self-confidence, interaction with others, and 

knowledge and understanding.  It is worth noting that physical literacy is neither a discovery nor 

an innovation (Jurbala, 2015).  Physical literacy can be seen as an integrated body of embodied 

human disposition and capabilities of being physically active (Whitehead, 2010).  Each attribute 

in physical literacy is not a new concept.  Therefore, for developing physical literacy 

assessments, we can borrow from existing measures to inform the generation of physical literacy 

measurement items.  For instance, many studies have already explored PA motivation, and 

several well-developed instruments, such as the Exercise Motivations Inventory scale (Dacey, 

Baltzell, & Zaichkowsky, 2008), Exercise Motivation Scale (Li, 1999), and Behavioral 

Regulations in Exercise Questionnaire (Mullan, Markland, & Ingledew, 1997), have been used to 

measure individuals’ motivation towards PA.  Morgan, Bryan, and Didffey (2013) implemented 

a physical literacy-oriented program among children and utilized three subscales of the Intrinsic 

Motivation Scale (McAuley, Wraith, & Duncan, 1991) to assess the affective domain 

(motivation and self-confidence) of physical literacy.  In this dissertation study, existing self-
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reported measurements relevant to the attributes of physical literacy were referenced to begin 

generating items for the Perceived Physical Literacy for Chinese Elderly Questionnaire.   

In summary, physical literacy suggests that we all have the embodied potential of being 

physically active lifelong.  The exploration of older adults’ physical literacy is still in its infancy.  

To understand older adults’ physical literacy journey and to evaluate the effectiveness of 

physical literacy-oriented interventions, a reliable and valid comprehensive physical literacy 

measurement is needed.  If physical literacy is to be applied to older adults’ PA, physical literacy 

should be first explicitly operationalized within the context of older adults’ PA.  Items created 

for the Perceived Physical Literacy for Chinese Elderly Questionnaire were generated from a 

grounded theory study I conducted to understand Chinese older adults’ PA.  The aim of my 

grounded theory study was to explore how Chinese older adults’ understood PA and actions they 

took to engage in PA.  In addition, based on a review of the literature, my conceptual definition 

of physical literacy was modified to reflect the context of Chinese older adults’ PA to guide the 

development of the Perceived Physical Literacy of Chinese Elderly Questionnaire. 

Review of Chinese older adults’ Physical activity 

The rapid industrialization and urbanization of China have brought an increase in aging 

and chronic diseases (e.g., heart disease, hypertension, cancer, and diabetes) among the Chinese 

population (Li, 2016).  By 2017, over 240 million Chinese people were aged 60 years and older.  

Of older adults, more than 150 million had at least one chronic condition and 41 million had 

disabilities (Renmin University Elderly Research Center, 2018).  This situation has created an 

urgent need for primary prevention efforts aimed at promoting healthy aging and preventing 

chronic diseases among the aging Chinese population. 
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PA has been found to be crucial for preventing many chronic health problems and for 

promoting mental health and well-being in the later years of life (Chodzko-Zajko et al., 2009; 

Nelson et al., 2007).  Globally, a great amount of research has been conducted to gain a better 

understanding of and to promote better practices regarding older adults’ PA.  In China, although 

the number of studies on PA in older adults has increased in recent years, studies are still limited 

in both scope and quality compared with many studies among the Western population (Zhu, Chi, 

& Sun, 2016).  Gaps in scientific knowledge and evidence concerning how to get inactive 

Chinese older adults to initiate PA and to promote active individuals to maintain and increase 

their physically active lifestyle still exist. 

PA Prevalence and Pattern among Chinese Older Adults 

Obtaining a definitive description of Chinese older adults’ PA prevalence and pattern has 

been challenging.  Prior studies included a wide range of populations and settings, had 

limitations in study rigor, and used varying definitions and measures of PA.   

Overall, past research findings identified that the majority of Chinese older adults 

preferred easy and low-intensity PA (General Administration of Sports of China, 2015).  Further, 

the most popular exercise sites for older adults are parks, and the most common form of PA was 

walking and public square dancing (General Administration of Sports of China, 2015; Shen, 

2015).  The China Kadoorie Biobank study (Du et al., 2013) reported the average PA level was 

lower for the 60- to 79-year-old cohort, which averaged 13.38 MET-h/day, compared with the 

younger cohort (aged 30–59 years), which averaged 24.35 MET-h/day. In a national survey 

conducted by the Chinese Center for Disease Control and Prevention (Zhang, Chen, Wang, 

Wang, & Jiang, 2014), 71% of older adults (60 years and older) reported no participation in any 

moderate-to-vigorous leisure-time PA regularly  (three times/week, ≥30 mins per time). In 
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another large-scale national PA survey conducted by the General Administration of Sports of 

China in 2014 (2015), results identified that 31.3% of older adults participated in moderate-to-

vigorous leisure-time PA, but only 14.5% older adults were regular exercisers (who engaged in 

moderate-to-vigorous PA at least three times/week, ≥30 mins per time). In another large cohort 

study conducted among oldest-old adults (≥80 years) 61.6% of men and 80.8% of women 

reported no participation in any leisure-time PA (Shi et al., 2015).  

 Compared with the low PA participation rates reported in the above large national 

surveys, data from regional studies showed a higher proportion of Chinese older adults were 

physically active.  For example, in a regional study conducted in Xinjiang (the largest province; 

located in the northwestern part of China), 47.3% of their respondents (older adults ≥ 60 years) 

engaged in PA regularly (more than three times a week and ≥30 mins per time), and 39.8% of 

respondents participated in moderate-to-vigorous PA (Wuma, 2016).  This dissertation collected 

data in Kaifeng, Henan province (located in mid-eastern China and with the highest population 

among 30 provinces in China).  A recent study conducted in Henan province showed that 

37.58% of older men and 24.47% of older women were physically active (engaged in moderate-

to-vigorous leisure-time PA at least three times/week, ≥30 mins per time) on a regular basis 

(Shen, 2015).  

Factors Associated with Chinese Older Adults’ PA 

A few descriptive studies have investigated the influential factors that affect Chinese 

older adults’ participation in PA.  At an intrapersonal level, the literature reported that Chinese 

older adults who had higher educational levels, higher income, and younger age were more likely 

to engage in PA (Chen, 2015; Chen, While, & Hicks, 2015; Gu, 2014; Su, Zhang, Leung, Lam, 

& Chiu, 2015; Zhu, 2012).  Poor health status was the most significant factor preventing older 
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adults from being physically active (Gao, Fu, Li, & Jia, 2015; Li, Du, Zhang, & Wang, 2013; 

Zuo, 2013).  Chinese older adults with chronic conditions, such as arthritis, cancer, or 

cardiovascular diseases, perceived lower physical functioning and reported lower levels of PA 

participation (Zhang & Wang, 2013).  Lack of PA experience, knowledge, and skills were the 

most common intrapersonal barriers experienced by Chinese older adults (Chen, 2015; Guo, 

2015; Zhang, 2013).  Correspondingly, lack of professional guidance in the community was also 

a significant barrier for most Chinese older adults to participate in various types of PA (Gu, 

2014; A. Li, 2015; Shen, 2015; Zhang, 2014; Zuo, 2013).  Chen (2015) reported that only 3.2% 

of respondents to a survey had received professional guidance about PA and over 50% of the 

respondents selected their PA by following others, 17% by following trends, and 3.3% based on 

health needs and professional suggestions (Chen, 2015).   

At the interpersonal level, a qualitative study conducted by Li et al. (2013) found social 

support and encouragement from friends, families, and community were key factors in 

motivating older adults to initiate and maintain PA.  Meanwhile, housework, family duties (e.g., 

taking care of a grandchild), and lack of leisure time were barriers for older adults, especially 

older women, to maintain regular PA participation (Fan, 2013; Kang, 2012; Shen, 2015; Tang, 

2012; Zhu, 2012).  Other studies have identified that Chinese older adults prefer to exercise with 

others (Chen, 2015; A. Li, 2015; J. Li, 2015; Li, 2012; Yang, 2012).  Over 79% of older men and 

84% of older women reported that they usually or always participate in PA with their families, 

friends, and neighbors (Shen, 2015), and approximately 57% of older adults considered middle 

size (5–10 people) group exercise (e.g., walking, dancing, and Tai chi) as their first PA choice 

(A. Li, 2015).  Participating in group PA provides a means for socializing, which is an essential 

motivator for some Chinese older adults’ PA engagement.  
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At the community and environment level, researchers have investigated community and 

built environment influences on Chinese older adults’ PA engagement.  Many older adults 

identified lack of public exercise facilities (e.g., walking or running tracks, cycle path, public 

exercise equipment, and open exercise field) as the most significant community-level barrier to 

PA engagement (Day, 2016; Fan, 2013; Yangyang Li, 2012; Yi et al., 2016; X. Zhang, 2013; C. 

Zhu, 2012).  Cerin et al. (2013) found those who perceived that neighborhoods had good 

walkability reported higher levels of leisure-time PA.  Another study estimated the impact of air 

quality on older adults’ PA in Beijing (Yu, An, & Andrade, 2017).  Findings from this study 

indicated that an increase in ambient particulate matter (PM2.5) concentration (PM2.5 is an 

indicator for air pollution higher value means worse pollution) by one standard deviation (56.6 

µg/mÑ) was associated with a reduction in weekly total hours of walking by 4.69 hours.  In 

addition, another study examined the relationship between Chinese older adults’ perceptions of 

their social environment and their leisure-time PA (Gao et al., 2015), which found that older 

adults who perceived their neighborhood as having high social cohesion (participating in 

frequent social activities) participated in more (at least 150 min/week) leisure-time PA. 

Results of a Grounded Theory Study on Chinese Older Adults’ Experiences with PA 

Although previous studies identified influential factors of Chinese older adults’ PA 

participation, they did not explore how those factors influence Chinese older adults’ PA initiation 

and maintenance.  To gain an in-depth understanding of Chinese older adults’ PA behavior, I 

conducted a grounded theory study prior to my dissertation study to gain a better understanding 

of Chinese old adults’ perception and experience with PA participation.  Findings from my 

qualitative study identified that Chinese older adults’ PA engagement can be divided into three 

stages: (1) Getting started (Stage 1), (2) Participating in PA (Stage 2), and (3) Making PA as part 
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of life (Stage 3).  Figure 3 depicts a conceptual model illustrating the process of PA engagement 

in Chinese older adults.  I will briefly summarize the findings from this study. 

 
Figure 3. The framework of Chinese older adults’ physical activity engagement 

In the first stage, Chinese older adults who have an intention to take part in PA are often 

proactive in seeking opportunities and resources for PA.  Persons in this stage engage in three 

main actions: (1) exploring the community for available resources; (2) looking for people ‘like 

me’ (same age, gender, with similar life experiences and shared interests) to exercise with; and 

3) choosing the ‘right’ PA (PAs suitable for their age and health condition and they find 

enjoyable).  

In the second stage, Chinese older adults begin to participate in PA regularly.  To stay 

physically active, older adults (1) learn PA knowledge and skills by seeing and following role 

models, sharing and communicating with others (peers and families), and seeking information 

from the media (books, TV, and internet), (2) make their PA more enjoyable by doing PAs they 

are interested in and by exercising with others, and (3) try to make PA as part of their daily 

routine by planning (scheduling fixed time, place, and people for PA) and modifying (making 

adjustments in the amount and type of PA according to environmental situations) schedules. 

Further, being in groups was an important strategy used by many participants to be physically 
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active.  Being in groups provided participants with learning and social opportunities, which 

helped to enforce the regularity of their PA.  In the process of participating in regular PA, 

Chinese older adults continued to see the beneficial outcomes of PA, which increased their 

intrinsic motivation to continue being PA.  Seeing benefits increased older adults’ understanding, 

acceptance, and appreciation of the importance of PA. 

For some participants, PA was a natural part of their daily life (Stage 3).  These 

individuals integrated PA into their daily life activities.  They also seemed to have strong 

intrinsic motivation for PA and created a supportive PA environment by inviting others (being 

group leaders, encouraging and convincing others to participate in PA) to join them in PA.  

People in this stage showed a positive attitude towards themselves and growing old.  

PA engagement is a dynamic process.  The findings from this study indicated that 

Chinese older adults may enter a ‘restructuring loop’ when a life-changing event, such as 

changing health status, moving to a new community, or getting new family duties, occurs.  For 

older adults with strong intrinsic motivation for PA and rich PA experience and skills 

(individuals in Stage 3), restructuring was a relatively undemanding process.  They had the 

ability to quickly grasp available opportunities around them, make appropriate modifications to 

accommodate the new situations, and return to their previous active level of PA. 

Findings from this study align with physical literacy, in that physical, mental, social, and 

environmental components impacted whether Chinese older adults initiated and maintained PA 

and that consideration of the whole person (lived body) were important components for a 

physically active lifestyle.  
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Chinese Older Adults’ PA and Physical Literacy 

The majority of Chinese older adults participate in PA, but only 15%–35% meet the PA 

recommendation (moderate-to-vigorous leisure-time PA at least three times/week, and ≥30 mins 

per time) (General Administration of Sports of China, 2015; Guo, 2016; Shen, 2015).  Therefore, 

the promotion of Chinese older adults’ PA is urgently needed. However, we are still in its initial 

discovery phase of developing effective PA interventions for Chinese older adults.  To date, very 

few PA behavior change theories have been tested in older Chinese populations and limited 

evidence-based, individualized, and culturally appropriate PA programs have been developed 

and implemented in China (Li, 2016).  To guide future PA interventions and public health policy 

development, suitable theoretical frameworks and innovative solutions are needed. This 

dissertation study introduced a relatively new concept—physical literacy—into the field of 

Chinese older adults’ PA.  A physically literate person possesses motivation, physical 

competence, confiendece, knowledge and understanding, and the ability to interact with others 

and a rang of environments (Whitehead 2010, 2013).  Fostering physical literacy may be an 

important solution to address issues that impede Chinese older adults’ participation and 

maintenance of regular PA.  

 In our grounded theory study, we observed that extrinsic factors (e.g., improved sleep 

quality or blood pressure control) initially stimulated Chinese older adults’ PA engagement.  

When older adults began to see the benefits of PA, they started building internalized motivation 

to continue to participate.  Finally, when older adults entered Stage 3, Making PA as Part of Life, 

they were driven more by intrinsic factors (beliefs and wanting others to experience the benefits).  

Our findings suggest that facilitating internalization motivation should be a central component 

for Chinese older adults’ PA promotion.  Intrinsic motivation is also consistent with physical 
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literacy.  Physically literate individuals are self-motivated and engage in PA mostly for the 

intrinsic values, such as pleasure, enjoyment, a sense of competence, and positive benefits for 

quality of life (Chen, 2015; Whitehead, 2010).  For individuals to become physically literate, 

intrinsic motivation has to be stimulated to sustain lifelong PA participation (Chen, 2016). 

 Low physical competence is a main barrier for Chinese older adults’ PA participation 

(Gao et al., 2015; Li et al., 2013).  Many older adults only participated in low-intensity PA, such 

as light walking and cycling, because of concerns about their age and physical health status 

(Shen, 2015; Wuma, 2016).  Physical competence is a core attribute demonstrated by a 

physically literate individual (Whitehead, 2010).  Physical competence can increase one’s self-

confidence towards PA and provide access to a greater diversity of PA choices (Roetert & 

Ortega, 2018).  Although physical competence is important, it is more interesting to note that 

physically literate individuals should also have an appreciation of their own physical potentials 

to capitalize on their physical competence (Whitehead, 2010).  This point of view is valuable in 

older adults’ PA promotion because of the natural decline in function associated with aging.  

Currently, most PA programs only focus on increasing older adults’ physical competence.  

However, physical literacy believes that everyone, including those with physical and health 

limitations, has the ability to engage in a range of PA and recommends that it is also important to 

help older adults learn about their own physical potentials and how to use them.  For instance, an 

older adult with a lower extremity mobility impairment may have the physical competence to 

participate in water-based PA and upper extremity exercises instead of a walking or dancing 

program. 

A fundamental belief of physical literacy is that individuals develop their human 

potentials through their experience with interacting in varied environments (Whitehead, 2001, 
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2010).  A physically literate person has the ability to read the environments, use past knowledge 

and experience to make a strategic decision, and adapt movements as required by the 

environments (Whitehead, 2010).  Many Chinese older adults face a variety of challenging 

situations (e.g., increased family duties, poor air quality, and lack of PA facilities) that threaten 

their PA participation (Yi et al., 2016).  From the physical literacy perspective, challenging 

situations or environments can be barriers to PA and opportunities for building one’s physical 

literacy.  Physical literacy-oriented PA programs help prepare participants for intrapersonal, 

interpersonal, and physical environmental challenges by encouraging them to proactively and 

strategically interact with challenging situations.  In addition, the cumulative rewarding 

experience of effective interaction with environments can enhance one’s positive sense of self, 

which further increases ones’ motivation and willingness to overcome barriers and maintain 

regular PA (Whitehead, 2010).  Significant correlation exists between previous PA experience 

and PA maintenance (Trost, Owen, Bauman, Salliws, & Brown, 2002).  However, many Chinese 

older adults only begin to participate in PA on a regular basis after retirement and few have had 

PA experiences during their adulthood (Wang & Chu, 2015).  Physical literacy suggests that 

initiatives should provide those ‘new exercisers’ with a range of PA experiences to improve their 

capabilities to interact with varied environments and build their self-confidence towards PA. 

Previous literature has highlighted the importance of the social aspects of PA.  Older 

adults’ social ability, social network, and social support influence their PA engagement (Li et al., 

2013; Yi et al., 2016).  Many Chinese older adults view PA as a social activity and prefer to 

exercise in groups (A. Li, 2015; Yang, 2012).  Our grounded theory study found that making 

friends and socializing with others were important motivators for Chinese older adults’ PA 

participation.  By exercising with others, Chinese older adults had more opportunities (e.g., 
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transportation), information (e.g., advice and guidance), and emotional (e.g., encouragement) 

social support.  In recent years, changes in living arrangements arising from family 

fragmentation, migration, and immigration of younger people, resulted in an increase of older 

adults living alone in China.  Studies have shown that ‘empty nesters’ had lower social support, 

which is associated with a lower level of PA (Chen et al., 2015; Zuo, 2013).  This suggests that 

PA programs for Chinese older adults should include encouragement and support for older 

adults’ social interactions.  Social support aligns with the proposition of physical literacy.  

Physical literacy recognizes that social interaction benefits PA.  A physically literate person 

exhibits good social competence, “fluent interaction with others will add to confidence and the 

ability to work alongside others in physical activity settings” (Whitehead, 2010, p. 15).  

Physically literate-oriented programs encourage peer interaction, teamwork, and cooperation 

(Mandigo, Francis, Lodewyk, & Lopez, 2009) and create opportunities for participants to 

enhance interpersonal skills and develop supportive relationships with others (PHE Canada, 

2011). 

Finally, in China, most older adults have never received formal physical education and 

therefore many lack PA knowledge and skills (Z. Chen, 2015; Guo, 2015; Zhang, 2013).  Often, 

older adults select types of PA simply by following others or trends rather than based on their 

health needs (Z. Chen, 2015).  Knowledge and understanding is an important component of 

physical literacy (Whitehead, 2010).  A physically literate person not only has a clear 

understanding of the value of PA, but also has the knowledge to evaluate one’s own PA 

performance to make adjustments and improvements (Whitehead, 2010).  
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The Modified Definition of Physical Literacy 

As described above, the majority of current definitions of physical literacy were 

developed within the context of children’s physical education.  To guide the development of the 

Perceived Physical Literacy for Chinese Elderly Questionnaire, I modified the definition of 

physical literacy within the context of how Chinese older adults’ experience and understand PA.  

Physical literacy in this dissertation study is defined based on the definition and framework 

proposed by Whitehead (2010, 2013a) and modified according to the findings of the literature 

review and my previous grounded theory study (described prior).   

The definition for physical literacy used for the creation of the Perceived Physical 

Literacy for Chinese Elderly Questionnaire is as follows: Physical literacy is the motivation, 

confidence, physical and social competences, knowledge, and understanding required by older 

adults that allow them to take responsibility for engaging in a variety of purposeful PAs regularly 

in a range of environments throughout the aging life course.  

Compared with the original definition of physical literacy,  “the motivation, confidence, 

physical competence, knowledge and understanding to value and take responsibility for 

engagement in physical activities for life”  (International Physical Literacy Association, 2014, 

para.1; Whitehead, 2013a), this dissertation added the statements “…a variety of…” and “…in a 

range of environments …” into the definition. Modification of Whitehead’s definition was based 

on several factors.  First, a longitudinal study found that adults and older adults who regularly 

participated in three or more types of PA at baseline were almost six times more likely to report 

being physically active after 22 years as compared with those who only participated in one to 

two types of regular PA (Borodulin et al., 2012).  Our grounded theory study also showed that 

Chinese older adults in Stage 3, Making PA as Part of Life (physically literate), possessed 
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various PA skills and engaged in several types of PA regularly.  However, the review of the 

literature showed that walking was the main exercise choice for the majority of Chinese older 

adults (63.4% to 78.7%; General Administration of Sport of China, 2015; Li, 2015; X. Zhang, 

2013).  Therefore, it is important to include many types of PA in the definition.  Second, because 

older adults face many challenges (chronic illness, functional decline) in life, “…in a range of 

environments …”  was added into the definition to highlight that to maintain regular long-term 

PA, older adults need to be able to remain engaged in PA under different challenging personal, 

interpersonal, and physical environmental situations.  In addition, the term “purposeful physical 

activities” is used instead of “physical activities”.  PA is a broad concept, which is “any bodily 

movement produced by skeletal muscles that requires energy expenditure” (World Health 

Organization, 2010).  For older adults’ PA promotion, as suggested by Almond (2010), the focus 

should be on increasing purposeful PA that can energize and enrich lives.  Older adults need to 

learn how to engage in purposeful PA (e.g., choosing to walk to a grocery store instead of taking 

the bus) and to select activates that can enrich their lives and improve their quality of life 

(Almond, 2010).  Similar to Whitehead’s (2010, 2013a) definition of physical literacy, the 

modified version developed for the Perceived Physical Literacy for Chinese Elderly 

Questionnaire also includes six attributes.  

Motivation.  Motivation refers to the positive attitude towards and intrinsic desire to 

engage in PA.  Motivation is a fundamental attribute of physical literacy.  A physically literate 

individual will have a positive attitude towards participating in a variety of PA and will take 

steps to be involved in PA on a weekly or daily basis (Whitehead, 2010).  Motivation is driven 

by understanding, accepting, and appreciating the physical, psychological, and social benefits of 

PA.  One assumption lies in this meaning: there are two types of motivation—intrinsic/internal 
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motivation (doing something because it is inherently interesting or enjoyable) and 

extrinsic/external motivation (doing something because it leads to a separable outcome; Ryan & 

Deci, 2000).  The assumption is that a more physically literate individual has stronger 

intrinsic/internal motivation.  An individual’s intrinsic/internal motivation for PA can grow 

through participating in purposeful PA (Almond, 2010; Whitehead, 2013). 

Physical competence.  Physical competence refers to the physical ability to perform a 

variety of movement tasks.  It is worth noting that although physical competence is a central 

attribute displayed by a physically literate person, this attribute alone can never be the sole 

constituent of physical literacy (Whitehead, 2010).  Robinson and Pandall (2017) suggested that 

an assessment instrument of physical competence should provide a picture of the individual’s 

varying fundamental movement skills.  Fundamental movement skills are “those skills that 

provide us with the ability and opportunity to engage in quality physical activity, sport specific 

skills and activities of daily living” (Marduye, 2013, p. 1).  The development of fundamental 

movement skills among children and adolescents usually focus on developing basic motor skills, 

such as running, catching, and swimming (Lubans, Morgan, Cliff, Barnett, & Okely, 2010). 

However, for older adults, the goal of developing fundamental movement skills should 

emphasize skills related to the activities of daily living.  A physically competent older adult 

should have the ability and confidence to perform various daily activity tasks that represent 

either basic or advanced components of physical function (Overdorf, Coker, & Kollia, 2016). 

Interaction with the environment.  Interaction with the environment refers to the ability 

to participate in PA under challenging conditions.   To maintain regular long-term PA, 

individuals must have the ability to read, understand, and interact with a wide range of 

challenging environments.  In the original Whitehead (2013) definition, the environment 
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specifically refers to the physical environment, such as weather condition or the built 

environment (Sallis, Prochaska, & Taylor, 2000).  However, an older adults’ PA environment is 

more complex.  Older adults often face many challenging situations, such as a change of health 

status, lack of social support, and limited community resources.  In this dissertation study, 

environment refers to challenging situations (i.e., personal, interpersonal, and physical 

environmental situations) that may influence Chinese older adults PA.  

Sense of self.  Sense of self is described as a positive sense of self that results from one’s 

appreciation of their own abilities.  A physically literate older adult has strong self-esteem, self-

efficacy, and a positive attitude towards aging as well as confidence for long-term participation 

in PA and achieving PA goals. 

Interaction with others.  Relationships with others refer to one’s ability to exercise with 

and build supportive relationships with others.  The original definition of this attribute was 

developed from the point of view of infant’s and children’s communication skills development, 

which focuses on the ability to express oneself nonverbally, sense what others are feeling, and 

respond appropriately (Whitehead, 2010).  However, older adults have often developed 

communication skills and possess the ability to communicate verbally.  Therefore, considering 

the social aspect of PA and shifting the emphasis on enhancing their social skills would be more 

appropriate.  Both interpersonal relationships and social support can significantly influence older 

adults’ PA engagement (McAuley, Jerome, Elavsky, Marquez, & Ramsey, 2003; McMahon et 

al., 2017).  Thus, it is important for older adults to have the capability to estabilish supportive 

relationships, work well with others, and gain social support from others. 

Knowledge and understanding.  Knowledge and understanding refers to one’s ability to 

reflect and evaluate one’s needs and performance to take steps to make adaptation and/or 
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improve actions.  Two assumptions lie in this meaning: (1) physically literate individuals have a 

clear sense of their own ability and an understanding about what they can do to make 

improvements in performance; and (2) they have the knowledge and understanding of health and 

the benefits of an active lifestyle so they can value and take responsibility for engagement in PA 

(Edwards et al., 2017; Robinson & Randall, 2017; Whitehead, 2010).   

This modified definition of physical literacy serves as the conceptual definition that 

guided the development of the Perceived Physical Literacy for Chinese Elderly Questionnaire. 

Summary 

Overall, the literature on physical literacy and Chinese older adults’ PA indicates that 

introducing the physical literacy construct may contribute to PA promotion among Chinese older 

adults.  The goal of physical literacy is lifelong PA participation.  Physical literacy posits that all 

individuals have the potential to develop physical literacy.  Further, physical literacy considers 

the mind and body as a whole and identifies that an individual needs to be physically, 

cognitively, affectively, and socially prepared to be physically active for life (Robinson & 

Randall, 2017; Whitehead, 2010).  Physical literacy may provide us with a new perspective on 

how to facilitate the initiation and maintenance of PA in Chinese older adults and guide the 

development of future PA promotion programs. 

However, the exploration of older adults’ physical literacy is in its infancy.  There is a 

lack of valid and reliable instruments to measure older adults’ physical literacy, as most 

measures do not relate to adults and older adults and many existing measures fail to capture the 

holistic and integrated nature of physical literacy.  The purpose of this dissertation is to develop 

and evaluate a measurement of perceived physical literacy for Chinese elderly.  Assessing 

Chinese older adults’ physical literacy will help us identify whether Chinese older adults are 
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more likely to engage in regular PA and whether they are capable of staying motivated and using 

strategies to maintain PA into later life.  The development of a valid and reliable instrument to 

measure Chinese older adults’ perceived physical literacy is valuable for future studies 

investigating older adults’ physical literacy by providing a tool for tracking participants’ physical 

literacy journeys. 

The next chapter describes the methodology that I employed to develop the Perceived 

Physical Literacy for Chinese Elderly Questionnaire and test the psychometric properties of the 

questionnaire. 
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Chapter 3 Methodology 

 This chapter describes the methodological approaches that I used in the dissertation 

study.  With reference to the recommended conventional instrument development procedure 

(Lynn, 1986), the study utilized three stages as follows: Stage 1—Questionnaire item generation, 

Stage 2—Establishment of content validity, and Stage 3—Questionnaire testing and refining 

(Mishel, 1998; Portney & Watkins, 2009; Streiner & Norman, 2003).  In Stage 1, I generated the 

candidate items for the questionnaire through literature reviews, referencing existing instruments 

on PA, and individual interviews with 10 Chinese older adults.  In Stage 2, I enhanced and 

established the content validity of the questionnaire using the expert panel review and the 

cognitive interviewing technique.  In Stage 3, I conduced a paper-and-pencil, in-person survey to 

collect data for assessing the psychometric properties of the developed questionnaire.  Based on 

the results of item-level analysis and exploratory factor analysis, I made the decisions regarding 

which questionnaire items to retain or remove.  Finally, I carried out a series of quantitative 

analysis to determine the reliability (internal consistency and test-retest) and validity (criterion 

and known-group) of the Perceived Physical Literacy for Chinese Elderly Questionnaire. 

Study Design 

 The purpose of this dissertation study was to develop a culturally specific questionnaire 

for measuring Chinese older adults’ perceived physical literacy and to test its psychometric 

properties.  In this study, I employed the classical test theory (CTT) as the guiding principle for 

the instrument development (Strenier & Norman, 2008). Overall, this dissertation study is a 

nonexperimental, prospective, correlational, and descriptive study.  

 Measurement is a fundamental activity of science, which is the process of translating 

reality into numbers (DeVellis, 2012).  According to Nunnally and Bernstein (1994), 



 

 

45 

measurement consists of rules for “assigning symbols to objects so as to (1) represent quantities 

of attributes numerically (scaling) and (2) define whether the objects fall in the same or different 

categories related to a given attribute (classification)” (p. 3). 

 The CTT is a theory that was widely used in social and health science for testing and 

measuring affective and abstract constructs (Polit & Beck, 2011).  The CTT focuses on the 

measurement instrument as a whole and assumes that an individual’s latent trait is unobservable 

but can be estimated by an observed score with some error: measured/observed score (X; 

estimated true score that obtained by using a measure) = true score (T; unobservable actual score 

of the latent construct intending to measure) + measurement error (E; random errors that are 

irrelevant to true change of the construct intending to measure) (Wu, Tam, & Jen, 2016).  This 

theory proposed that the questionnaire items are roughly equivalent indicators of the same 

underlying construct/concept; the accuracy of a measurement can be improved through the item 

aggregation (DeVellis, 2012). The CTT is suitable for developing an instrument that measuring 

complex construct (e.g., physical literacy) with different dimensions — subscales of an 

instrument that need to be one-dimensional and internally homogenous to reflect the same 

construct (Polit & Beck, 2011).  It is appropriate to adopt the CTT to guide the instrument 

development of the perceived physical literacy questionnaire, as physical literacy is a complex 

construct with inherently dimensions. Moreover, according to the CTT, the establishment of 

reliability and validity of the measurement is important when estimating both measurement error 

and true score.  Therefore, in this dissertation study, I used both qualitative and quantitative 

methods across the three questionnaire development stages to establish the validity and reliability 

of the Perceived Physical Literacy for Chinese Elderly Questionnaire. 
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Protection of Human Subjects 

University of Wisconsin-Madison’s Human Subjects Institutional Review Board (IRB) 

granted approval prior to study initiation.  This is a minimal risk study.  However, one potential 

risk to participants is a loss of confidentiality.  To protect confidentiality, I assigned a unique 

study identification number to each participant.  Only the assigned study identification number 

was used on all data collection forms, interview recordings, and transcripts and questionnaires.  

Collected records (audio recordings, field notes, and questionnaires) were linked to individuals 

only through the unique study identification number.  A master key that linked the study 

identification number to the participants’ names and contact information was stored in a separate 

locked file drawer from other data collection forms.  I did not collect any sensitive data from the 

participants.  After completing the data analysis, I deleted all participants’ names and contact 

information and shredded the hard copies.  

All study data were collected in Kaifeng, China.  During data collection, all digital data 

(audio recordings, transcripts, and entered questionnaire data) were stored on one password-

protected laptop.  I used one laptop to temporality store data for this dissertation study.  The 

laptop did not connect to the internet or Bluetooth during the course of the dissertation study and 

was stored in a locked cabinet in a locked room at my residence.  All hard copies of the data 

(filed notes, transcripts, and questionnaires) were stored in another locked file cabinet in the 

locked room at my residence.  Only I had access to the locked cabinets.  After completing data 

collection, I personally carried back all the hard copies of the anonymous data and the password-

protected laptop to the University of Wisconsin-Madison.  After I returned to Madison, 

Wisconsin, I placed all hard copies of the data in a locked file cabinet in a locked office in the 
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School of Nursing.  I deleted all the digital data from the laptop after I uploaded them onto the 

School of Nursing’s secured server. 

Interviews (item development and cognitive interviews) were recorded on an encrypted 

portable digital audio recorder.  After completing the interview, the recordings were immediately 

downloaded from the audio recorder onto my password-protected laptop.  After the recordings 

were downloaded, the recordings on the portal audio recorder were deleted.  The audio recorder 

was always with me during and after each interview until the recordings were downloaded and 

deleted.  I transcribed all audio recordings.  No personal identifiable information was present on 

any transcripts.  Participants were asked to refrain from stating their names, family members’ 

names, where they worked, or where they lived during the interview.  If any personal 

information was inadvertently stated by participants, it was not transcribed into the transcripts.  

Only study identification numbers were used on all the transcripts.  The data from the 

questionnaires were entered into an Excel spreadsheet using the assigned study identification 

number.  The Excel spreadsheet was stored on my password-protected laptop in China and then 

uploaded onto the School of Nursing’s secured server once I returned to Madison, Wisconsin.  

Another potential risk for participants was cognitive fatigue.  Since older adults may have 

chronic diseases, the 30- to 60-minute interview could be a burden for some older people.  I was 

sensitive to limiting the interview to 60 minutes and observed participants’ expressions and body 

language during the interviews for signs of fatigue.  If participants showed signs of fatigue (e.g., 

excessive yawning, lack of focus, and slow response times) or reported fatigue, I stopped the 

interview and either took a five-minute break or rescheduled another meeting to complete the 

interview.  In this dissertation study, only one participant showed fatigue during the cognitive 

interview process.  I rescheduled another meeting time with the participant to complete the 
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interview.  In addition, I informed all participants at the beginning of the interview that they were 

free to refuse to respond to any questions or withdraw from the study at any time. 

Methods of Stage 1—Questionnaire item generation 

 The Perceived Physical Literacy for Chinese Elderly Questionnaire was designed to 

measure the degree to which a Chinese older adult has motivation, confidence, physical 

competence, knowledge, and understanding to value and take responsibility for engagement in a 

variety of PA in a range of environments throughout the aging life course (physical literacy).  

The purpose of Stage 1 was to convert collected information into a pool of questionnaire items.  

The potential pool of questionnaire items was identified through three approaches: (1) literature 

reviews; (2) item development interviews with Chinese older adults; (3) referencing existing 

related measurements (e.g., Intrinsic Motivation Inventory, Physical Function Scale, and 

Exercise Self-Efficacy Scale).  At this stage, it is recommended to generate more items than 

needed (Bernstein & Nunnally, 1994).  According to the CTT, item redundancy is acceptable 

during item generation because a similar idea expressed in somewhat different ways can better 

capture the concepts of interest and improve the reliability of the questionnaire (DeVellis, 2012). 

Item Generation from Item Development Interviews 

The goal of item development interviews was to gain in-depth information about how 

respondents (Chinese older adults) understand the construct of physical literacy and its attributes 

and what vocabulary/concepts they use to describe the construct.   

 Sample.  In this dissertation study, I recruited all the participants in Kaifeng, Henan 

province, China.  By 2018, the number of older adults (aged 60 years or older) in Kaifeng was 

approximately 780,000, which accounted for 15.6% of the total population (Civil Affairs Bureau 

of Kaifeng, 2019).  The inclusion criteria for participants were (1) residents of the People’s 
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Republic of China, (2) 60 years of age or older, (3) able to communicate in Mandarin Chinese, 

and (3) cognitively competent (the Abbreviated Mental Test (AMT) > 7; Lam, Wong, & Woo, 

2010).  Purposive sampling was used to recruit 10 participants.  A sample size of 10 was 

appropriate, as qualitative studies for the purpose of item generation typically includes 5–10 

subjects (Lynn, 1986; Sandelowski, 1995).  Maximum variation sampling involves a purposeful 

selection of people with a wide range of variation of interest characteristics (Polit & Beck, 2011).  

I used maximum variation sampling to ensure that individuals with diverse backgrounds were 

represented in the sample.  To ensure sufficient sample diversity, during participant recruitment, I 

asked potential participants their age range (60s, 70s, or 80s), education level (no school, ≤9 

years of school, >9 years of school), and PA level (if met the PA recommendation of moderate-

to-vigorous PA at least three times/week, ≥30 mins per time).  For those expressing interest but 

were not selected for development interviews, I asked them if they were willing to participate in 

other research activities (cognitive interview or questionnaire survey).  If they were interested, I 

asked them to leave their contact information for further contact.  

Procedure.  I recruited participants from one urban community (Da-xing) and one rural 

community (Tu-cheng) in Kaifeng, China in March 2018 using the following recruitment 

strategies: (1) One community committee staff (people that are hired by local governments to 

assist with managing basic community issues and familiar with the older residents in the 

community) and one senior community resident helped me to identify potential participants 

based on their familiarity with community residents.  The community committee staff and the 

senior resident distributed recruitment flyers and asked potential participants if they were 

interested in learning more about the study.  If older adults were interested, they notified me.  I 

then contacted the interested older adults and further explained the study.  (2) I posted 
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recruitment flyers with my contact information in community public areas (e.g., community 

entertainment room, bulletin boards, local grocery stores, and community yards/parks/squares).  

(3) I also used snowball sampling.  I asked those already recruited participants if they knew other 

Chinese older adults in their community that might be interested in the study and if they could 

help introduce the study to other older adults.   

The potential participants and I scheduled time and places to meet.  The meetings took 

place in quiet, private locations preferred by the participant (e.g., community center meeting 

room, community clinic station’s meeting room, quite tea store with private compartment, or 

participant’s home).  First, I asked older adults to answer the screening questions (age, 

communication ability, whether they lived in the community settings, if they had major 

psychiatric conditions, if had a diagnosis of dementia or acute health issues, and if they had 

difficulty hearing) and to complete the Abbreviated Mental Test–Chinese Version (AMT–C; Chu 

et al., 1995) to confirm their eligibility for participation (Appendix 2).  If AMT–C scores were 

≤7 (Lam, Wong, & Woo, 2010), I informed participants they did not meet the study criteria and 

suggested they see their health care provider for further cognitive examination.  Those who met 

inclusion criteria were asked to provide consent.  To enhance confidentiality, I only obtained 

participants’ oral consent instead of written consent.  I provided the participant with a written 

information sheet about the study, and gave them ample time to review the information sheet and 

ask questions about the study.  For those older adults who had a low literacy level and/or vision 

problem, I read the information sheet to the participants.  Then, I provided the participants a 

copy of the information sheet to keep and assigned a study identification number to those 

consented participants.  
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 Instrument.  I used the AMT–C (Chu et al., 1995) to screen the participants’ cognitive 

eligibility (Hodkinson, 1972) (Appendix 2).  The AMT–C consists of 10 items to test an 

individual’s orientation to time and place, attention, calculation, and memory (Chu et al., 1995; 

Lam, Wong, & Woo, 2010; Woodford & George, 2007).  One point is given for each correct 

answer.  A total score ranges from 0 to 10.  A higher score indicates better cognitive function.  

The cut-off point is 7, as a score ≤7 indicates abnormal cognitive functions (Lam, Wong, & 

Woo, 2010). 

 I conducted semi-structured interviews to investigate Chinese older adults’ perception of 

physical literacy for item development using an open-ended question interview guide.  The 

interview guide includes questions that cover the six attributes of physical literacy (motivation, 

physical competence, interaction with environment, sense of self, interaction with others, and 

knowledge and understanding).  I developed the initial interview guide based on the literature 

review and discussions within the research group and further refined the interview questions 

according to the first two participants’ interviews (see Appendix 3 for the interview guide).  

Participants’ demographic information (e.g., age, gender, and education level) was collected at 

the end of the interviews.  

Data collection.  I conducted the interviews in Mandarin or in the local dialect based on 

participant’s choice (the Kaifeng dialect is very similar to the standard Mandarin and people in 

the region generally have no difficulty understanding Mandarin Chinese).  Interviews were all 

conducted by myself who has prior experience with qualitative interview techniques.  The 

interviews lasted from 37 to 57 minutes and were all audio-recoded.  After completing the 

interviews, participants received a�50 gift card (approximately 8 USD) as an appreciation for 

their time.   
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 Data analysis.  I transcribed the audio-recorded interviews for data analysis.  Deductive 

content analysis is appropriate to use when the structure of the analysis is based on a specific 

structured knowledge (e.g., theory and model) (Elo & Kynagas, 2007).  In this study, I chose to 

use the deductive content analysis to analyze the data, as the conceptual framework for 

developing the questionnaire was physical literacy (Whitehead, 2010).  I analyzed the data 

following the analysis processes as described by Elo and Kynagas (2007):  First, we read the 

transcripts multiple times for a thorough understanding of the meaning of the data.  Second, we 

used a structured categorization matrix including six predetermined categories (reflects the six 

attributes of physical literacy) (Table 2) a lens in the analysis of the data.  Third, we carefully 

viewed all the data for content.  We highlighted and coded the text corresponding to the 

categorization matrix and grouped the codes into relevant predetermined categories in the matrix.  

For example, one participant talked about his attitude towards PA and said, “… I like exercise, 

very much.  I enjoy the process of doing physical activities… it makes my mood better” (P4).   I 

coded the statement as “gaining enjoyment” and “gaining mental benefits” under the motivation 

category.   

 I performed the initial coding and text categorization of all the interview transcripts.  

Another researcher (Shanshan Wang, a nurse researcher with prior content analysis experience) 

carried out the crosschecking of transcript coding.  When the other researcher and I had different 

opinions on the codes, we discussed the points of divergence in coding together until we 

achieved consensus.  The codes/elements under each category and the collected information 

from the interviews were later used to facilitate the development of the Perceived Physical 

Literacy for Chinese Elderly Questionnaire items.  
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Table 2 

Categorization Matrix for Data Analysis 
 

Category What disposition and capacities does a Chinese older 
adult need to maintain a long-term regular PA? 

Motivation - the positive attitude toward 
and intrinsic desire to engage in PA 

•  
 

Physical competence - the physical 
ability to perform a variety of movement tasks 

•  
 

Interaction with environment - the 
ability to participate in PA under challenging 
environmental situations 

•  

Sense of Self - the self-belief in the 
ability to undertake and maintain regular PA 

•  

Interaction with others - the ability to 
exercise with and build supportive 
relationships with others 

•  

Knowledge and understanding - the 
knowledge to evaluate, adjust, and enhance 
PA and the understanding of the value of 
being physically active 

•  

 
Item Generation from Literature Review  

I conducted a review of the literature to identify the correlates of older adults’ PA 

participation.  This review summarized the known influential factors of older adults’ PA and 

identified how these factors align with the six attributes of physical literacy.  The aim of this 

review was to confirm and add additional knowledge to the item development interview findings 

for item generation.   

 Since published reviews on older adults’ PA correlates already exist, instead of reviewing 

the original studies, I only reviewed those secondary publications (e.g., literature reviews and 

systematic reviews) regarding older adults’ PA correlates.  I searched four electronic databases, 

including PubMed, CINAHL, PsycINFO, and CNKI (from January 1999 to January 2018), using 

the searching terms (“physical activity” OR “exercise”) AND (“aged,” OR “older people” OR 

“elder” OR “older adults”) combined with (“correlates” OR “predictors” OR “determinates”) 

AND “review”.  As for the CNKI database, the translated Chinese terminology was used for 
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searching (i.e., ��, ���, 
�, ��, ��, 
�, �	).  Then, I further screened all the 

retrieved potentially relevant studies in English and Chinese by reading the titles and abstracts.  

Studies that only focused on children, adolescents, and adults (<65 years old) were excluded 

along with discussion papers, editorials, letters, commentaries, and conference proceedings.  

Appendix 4 provides an overview of the searching process.   

 The data extracted from the included reviews were authors, publication year, age range of 

covered population, outcomes, and main findings.  The correlates identified from each review 

were integrated and then classified based on the six attributes of physical literacy.   

Item Generation from Referencing Existing Measures 

I conducted a second literature review to identify existing self-reported instruments that 

are relevant to the attribute(s) of physical literacy and have been used in adults and/or older 

adults.  Specifically, instruments that measured adults’ and/or older adults’ perceived (1) 

intrinsic motivation towards PA, (2) physical competence, (3) capability to continue PA 

participation under challenging environments/situations, (4) self-confidence towards PA, (5) PA-

related social ability, or (6) PA-related knowledge and understanding.  

 To identify relevant measures, I searched PubMed, CINAHL, PsycINFO, and CNKI for 

quantitative, peer-reviewed studies published in English or Chinese within the last five years 

(between January 2013 and January 2018).  The search terms (English or translated Chinese 

terms) included (“physical activity” OR “exercise”) AND (“adults” OR “aged” OR “older 

people” or “elder”, or “older adults”) AND (“questionnaire” OR “scale”) combined with 

(“intrinsic motivation” OR “internal motivation”)/ (“physical competence” OR “physical 

function” OR “physical ability”)/(“barriers” OR “environment”)/ (“self-confidence” OR “self-

efficacy” OR “self-esteem”)/(“social ability” OR “social support” OR “social interaction”)/ 
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(“knowledge” OR “understanding”).  After removal of duplicated studies, additional studies 

were excluded if they (1) only targeted children and/or adolescents (�18 years), (2) focused on 

other issues rather than PA, or (3) did not use self-reported instruments to measure the concepts 

of interest.  Next, the included studies were scanned to identify which measurement(s) were 

used.  If the measurement was potentially relevant to the attribute(s) of physical literacy, the full 

copy of the measurement and the original publication that described the measurement were 

searched and retrieved for review.  The data extracted from the measurement included the name 

of the measurement, target population to whom the measurement was originally developed, the 

aim of the measurement, and the structure of the measurement.  Then, I carefully read the items 

in these existing measurements or the subscale(s) of existing measurements.  Those 

items/elements that were potentially related to physical literacy attribute(s) but had not yet been 

identified from the item development interview and literature review were extracted to 

supplement the Perceived Physical Literacy for Chinese Elderly Questionnaire item pool.  

Constructing the Questionnaire 

Based on the findings in Stage 1, I began to construct the questionnaire.  Typically, an 

instrument consists of item statements, response format (including rating scales and response 

options), and statement of instructions for completion.   

Item statement. The major principles of item statement are: (1) maintenance of clarity, (2) 

preference for short statements, (3) avoidance of double negatives, (4) avoidance of double-

barreled statements, and (5) all items worded in a uniform manner (DeVellis, 2003; Streiner & 

Norman, 2008). According the principles, first, I tried to write the item statements as clear as 

possible and to use older adults’ own language and words in designing the statements, which to 

ensure that the vocabulary used in the questionnaire was easily understandable and to ensure 



 

 

56 

respondents can interpret the meaning of each statement accurately. Second, in order to reducing 

the complexity of the questionnaire items, I tried to use simple and short sentences (Foddy, 

1993) and not put two or more ideas in a single item (e.g., How much do you value the physical 

and mental health benefits that physical activity brings to you?).  Further, I avoided the double-

worded negative statements and the statements containing universals (e.g., all, always, none, 

never) to increase the clarity of statements. Moreover, it is also recommended that the wording 

and formatting of items should be designed to match the questionnaire administration mode 

(Martin et al., 2007).  Given the low education and literacy level among Chinese older adults, I 

decided to deliver the questionnaire using the face-to-face, pencil-and-paper, interviewer-

administrated mode (Bowling, 2005).  In present study, I designed the questionnaire in the style 

that matched the selected mode. I aimed to keep the language of the questionnaire less formal 

and worded the items the way people normally ask questions. 

Response format.  The rating scale and instrument format were considered 

simultaneously with generation of items so that the two were compatible.  The most common 

rating scale is the Likert scale, which asks respondents to provide a rating indicating how 

strongly they feel positively or negatively on an issue (Likert, 1932).  The response category of a 

Likert scale ranges from 2 to 19 points (Matell & Jacoby, 1971).  Research has identified that as 

the number of response categories increases, both reliability and validity improve.  The optimum 

number of response categories is between four and seven (Lozano, García-Cueto, & Muñiz, 

2008).  Another study suggests five or three-point response formats are more likely to be 

perceived by respondents as relatively quick and easy to use (Preston & Colman, 2000).  

Therefore, the developed Perceived Physical Literacy for Chinese Elderly Questionnaire used a 

Likert scale with a five-response category.  The 5-point Likert scale is an ordinal scale level, 
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ranging from “1 = not at all” to “5 = extremely”.  In addition, in this study, respondents were 

allowed to choose “I don’t know” if they had no experience, perception, and/or knowledge 

concerning the item in the question. Moreover, instead or using agree/disagree response options, 

I used the construct-specific response option in this study.  The construct-specific response 

options require the response options be tailored to the particular construct of each item (Saris, 

Krosnick, & Shaeffer, 2005). For example, questions are asked as, “How important is physical 

activity in your daily life?  Is it not at all important, a little important, somewhat important, very 

important, or extremely important?” rather than “How much do you agree with the statement that 

physical activity regularly is important in my daily life. Not at all agree, a little agree, somewhat 

agree, very agree, or extremely agree?”  Saris et al.’s study (2010) indicated that questions with 

construct-specific response options avoid acquiescence, minimize cognitive burden, and increase 

the reliability and validity of self-report. 

Statement of instruction for completion.  The instruction for completion is an important 

component of a measurement (Tourangeau & Rasinski, 2000) that explains to respondents the 

purpose of the measurement and how questioning is performed. The term ‘physical activity’ was 

repeatedly used in the developed Perceived Physical Literacy for Chinese Elderly Questionnaire.  

PA is an umbrella concept and individuals may have different interpretations for this term.  To 

keep in line with the perspective of physical literacy for this questionnaire, PA refers to 

purposeful activity.  Purposeful PA is a range of activities that can energize and enrich lives 

(e.g., walking, gardening, and dancing with friends for exercise and for fun) and is performed 

with one’s own choice and intention of acquiring health, well-being, and social benefits to better 

quality of life (Almond, 2010; Whitehead 2013).  To ensure all respondents had consistent and 

correct understanding of the term ‘physical activity’ in the questionnaire, I carefully explained 
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the term in the instruction for completion.  The following was included in the instructions, “By 

physical activity, in this survey, we refer to the physical activities that you do by your own 

choice with an aim to keep fit, stay healthy, or have fun.  For example, doing Tai chi, taking a 

stroll, brisk walking, biking, dancing, doing radio calisthenics, swimming, stretching, lifting 

dumbbells, and so on.  Those activities that you have to do, such as household chores, farming 

chores, or activities required in your jobs, are not considered as physical activity at here”.  

Further, I explained what constitutes “doing physical activity regularly” in the instruction, which 

is doing PA at least three times a week for half an hour or more each time. 

 At the end of Stage 1, a preliminary questionnaire for measuring Chinese older adults’ 

perceived physical literacy was developed—the Perceived Physical Literacy for Chinese Elderly 

Questionnaire (version 1.0).  The preliminary questionnaire was developed in Chinese and then 

translated into English by myself and back-translated into Chinese by an independent translator 

(Yi Sun, high school English teacher with a master’s degree in English) who is fluent in both 

Chinese and English and had no knowledge of the instrument.  Both the Chinese and English 

version were used for further instrument improvement. 

Methods of Stage 2—Establishment of Content Validity 

Content validity can be defined as the degree to which the selected items reflect variables 

of the construct in the measure (Chung, Wong, & Griffiths, 2007; Lynn, 1986).  In Stage 2, 

content validity of the Perceived Physical Literacy for Chinese Elderly Questionnaire was 

assessed and further established using two approaches—calculating a content validity index 

(CVI) based on expert panel review and conducting cognitive interviews with Chinese older 

adults.  
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Expert Panel Review  

Seven experts on Chinese older adults’ PA and measurement development were 

approached and invited to evaluate the content of the developed questionnaire.  Three experts 

were university/college professors with more than five years of research experience studying 

Chinese older adults’ PA.  Another three experts were senior social sports instructors (trained 

and certified volunteer PA instructors, consults to community residents, and communicators and 

organizers of community PA services; Tan, 2015) with more than 10 years of experience 

working with older adults in the community.  One expert had experience developing PA-related 

self-report measurements.  

Procedure.  I invited the experts to comment on the adequacy of the items in capturing 

the referred physical literacy definition.  With the provided definition of physical literacy, I 

asked experts to rate each item for relevance against the concept being measured and evaluate 

the clarity of each item (DeVellis, 2003).  I also encouraged experts to provide comments and 

suggestions for the confusing and inappropriate items.  Specifically, I provided experts a content 

validity rating form (Appendix 5) and asked them to assess each item’s relevance using a 4-point 

ordinal scale (1 = not relevant; 2 = somewhat relevant; 3 = quite relevant; 4 = highly relevant) 

and clarity by choosing “clear (C)” or “not clear (NC)”.  I asked experts to provide written 

comments for problematic items receiving a rating of 2 or below and “not clear” items.  At the 

end of the rating form, open-ended questions asked experts to comment on the overall 

comprehensiveness of the questionnaire and provide recommendations. 

I conducted two rounds of expert panel review.  The first round (with all seven experts) 

was conducted before the cognitive interview with Chinese older adults.  After I revised the 

developed questionnaire according to the results from the first round expert panel review and the 
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cognitive interviews, I conducted the second round of expert review using the revised 

questionnaire (with five experts; two of three social sports instructors did not participate in the 

second-round review). 

Data analysis.  The item-content validity index (I-CVI) for each item and the scale 

average-content validity index (S-CVI/Ave) for the whole questionnaire were computed.  The I-

CVI is the proportion of experts who rated an item as 3 (quite relevant) or 4 (highly relevant), 

whereas the S-CVI/Ave is the average score of the I-CVI for all items (Lynn, 1986).  The S-

CVI/Ave of 0.80 was the minimum acceptable value for the content validity of the questionnaire 

(Lynn, 1986).  Items that reach or exceed a predetermined I-CVI criterion (I-CVI = 1.00 with 3 

to 5 experts and a minimum I-CVI of 0.78 for 6 to 10 experts; Lynn, 1986) on either attribution 

assessed were automatically retained in the measurement.  Items that failed to reach the 

predetermined criteria were reviewed by the research team and considered for inclusion/revision 

or exclusion from the questionnaire. 

Cognitive Interview 

Cognitive interview is a qualitative method that incorporates a client-centered approach 

to questionnaire development (Subar et al., 1995; Willis, 2004).  The main purpose of cognitive 

interview is to investigate if respondents understand/interpret the questionnaire items correctly 

and can provide accurate answers.  In this study, I employed the cognitive interviewing 

technique to detect problems with the developed questionnaire items, identify the potential 

sources of response errors, and gain a richer understanding of the type of data that has been 

collected (Willis, 2004), which aimed to enhance the content validity of the developed 

questionnaire. 
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Sample. In this study, 15 Chinese older adults participated in the cognitive interviews.  

Inclusion criteria consisted of (1) residents of the People’s Republic of China, (2) 60 years of age 

or older, (3) ability to communicate in Mandarin Chinese; and (3) cognitively competent 

(AMT > 7; Lam, Wong, & Woo, 2010).  A sample size of 15 is appropriate for cognitive 

interviewing as recommended by Willis (2004)—5 for a single round and 15 across multiple 

rounds.  Purposeful sampling by age, gender, education, and physically active status 

was employed to ensure that a range of information and perspectives was captured.  

Procedure.  The recruitment and consent procedures were the same as used for the item 

development interviews’ in Stage 1.  I recruited the participants in May 2018 in Kaifeng, China.  

I conduced all the cognitive interviews, and each interview lasted approximately 45–60 minutes.  

After the interview, participants received a�50 gift card (approximately 8 USD) as an 

appreciation for their time.  

 Data collection.  I audio-recorded all the cognitive interviews. The cognitive interviews 

were semi-structured; I conducted the cognitive interviews using an open-ended question 

interview guide.  During the cognitive interviews, I employed  both thinking-aloud and probing 

techniques (Buers et al., 2014; Priede & Farrall, 2011).  I asked participants to express their 

thoughts aloud about the item while answering the question.  Besides, I used follow-up questions 

(probes) to obtain additional information about their understanding and interpretation of the 

items (Willis, 2015). For example, when participants were hesitating or having trouble 

describing what they were thinking about related to an item, I used the probes “You looked 

puzzled. Are any words or phrases confusing to you? Is there any other way to ask the question 

to make it clearer and easier to answer?”.  Thinking-aloud and probing techniques helped me 

understand if there were words in items that were hard for Chinese older adults to interpret, if 
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items were awkwardly worded, or if Chinese older adults were having difficulty retrieving 

information to answer the question.  Both pre-scripted and spontaneous probes were used during 

the interview (concurrent) and directly after the interview (retrospective; Willis, 2004).  

Appendix 6 contains the interview guide with the probing questions.  I developed the probing 

questions according to Beatty and Willis (2007)and Buers et al. (2014).  Following each 

interview, I took the field notes to capture both participants’ main areas of feedback and my 

reflections. 

Data analysis.  I transcribed the audio-recorded interviews verbatim for data analysis.  I 

used directed content analysis to analyze the data because I already had a pre-determined coding 

scheme.  Data analysis followed the structured approach outlined by Hsieh and Shannon (2005).  

First, based on the framework of the Question Appraisal System (QAS; Willis, 2015), a 

predetermined coding scheme was developed (Table 3) and the operational definition for each 

code was determined.  The QAS included eight coding categories, each containing several 

subcategories, for a total of 27 possible codes related to 27 major sources of errors in survey 

questions.  For example, for the item “How likely are you to stop doing physical activity 

regularly?” participants may have difficulty answering this question as the item is already 

assuming that the older adult already engages in PA regularly.  Therefore, the item could be 

coded as “inappropriate assumptions”.  In this study, because the developed questionnaire did 

not contain open-ended questions and questions requiring participants to calculate numbers, two 

codes in the QAS, “open-ended question” (in the response category) and “computation” (in the 

knowledge/memory category), were excluded.  Therefore, the predetermined coding scheme 

used in this study included seven categories and 25 subcategories.  



 

 

63 

Using the predetermined coding scheme, I coded the data first, after which the results of 

my coding were reviewed by another researcher (Yan Liu, a nurse researcher with prior content 

analysis experience).  

I conducted one initial round of interviews with five participants and five subsequent 

rounds of interviews (two participants for each round) until data saturation (no more new 

problems occurred) was reached.  Data analysis occurred after the first round of interviews, and I 

revised/modified the problematic items based on analysis results.  Then, I used the original 

questionnaire items and the revised questionnaire items for the next round of cognitive 

interviews.  During the following round, I asked participants to comment on whether the 

revised/modified questionnaire items were better than the original ones and if the items needed 

further modification. 

Table 3 

Pre-determinate Coding Scheme for Cognitive Interviews 
 
Categories Sub-categories (codes) Categories Sub-categories (codes) 
Reading 
(interviewer) 

• What to read  
• Missing information 
• How to read 

Knowledge/ 
Memory 

• Knowledge 
• Attitude  
• Recall 

Instruction • Conflicting or inaccurate 
instructions 

• Complicated instructions 

Sensitivity/ 
Bias 

• Sensitive content 
• Sensitive wording 
• Socially acceptable 

Assumptions  • Inappropriate 
assumptions 

• Assumes constant 
behavior 

• Double-barreled 

Response 
categories 

• Mismatch 
• Technical term(s)-R 
• Vague 
• Overlapping 
• Missing 
• Illogical order 

Clarity • Wording 
• Technical term(s)-S 
• Vague 
• Reference periods 

Other 
problems 

• Other problems 

 



 

 

64 

 Based on results of the expert panel reviews and cognitive interviews with Chinese older 

adults, I modified the Perceived Physical Literacy for Chinese Elderly Questionnaire (version 

1.0) to improve the content validity of the measurement.  The final decision to accept or reject 

the expert advices and Chinese older adults’ feedback was the responsibility of the questionnaire 

developer (myself).  I maintained a log of decisions about accepting or rejecting reviewer 

suggestions, including justifications and decisions corresponding to those decisions.  To protect 

against researcher bias and ensure that appropriate item revisions occurred, I met weekly via 

Skype with my mentor (Dr. Barbara King) to discuss decisions and revisions.   

At the end of Stage 2, a modified Perceived Physical Literacy for Chinese Elderly 

Questionnaire (version 2.0) was prepared for further testing and refinement.  Version 2.0 of the 

questionnaire was translated from Chinese into English by a bilingual independent translator not 

affiliated with the study (Weishun Lu, a doctoral student in English at the University of 

Wisconsin-Madison), and then back-translated into Chinese by another bilingual independent 

translator (Yi Sun, a high school English teacher with a master’s degree in English; Douglas and 

Craig, 1983; Berry, 1980).  I worked closely with both translators to ensure the English and 

Chinese versions of questionnaire were equivalent. 

Methods of Stage 3—Questionnaire Testing and Refinement 

 The purpose of Stage 3 was to establish the psychometric properties of the developed 

questionnaire.  In Stage 3, a paper-and-pencil, in-person survey was conducted.  Based on the 

results of item-level analysis and exploratory factor analysis, decisions were made regarding 

which questionnaire items to retain or remove.  Next, a series of quantitative analyses were 

carried out to explore the reliability (item-total, internal consistency, and test-retest) and validity 
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(criterion and known-group) of the newly developed Perceived Physical Literacy for Chinese 

Elderly Questionnaire. 

Study design.  This study used a cross-sectional design except for a test-retest procedure 

in a subsample of participants.  

  Sample.  Inclusion criteria for participants were consistent with the item development 

interview and cognitive interview: (1) residents of the People’s Republic of China, (2) 60 years 

of age or older, and (3) able to communicate in Mandarin Chinese.  Chinese older adults were 

excluded from the study for the following reasons: (1) a diagnosis of a major psychiatric 

condition, (2) a diagnosis of cognitive impairment, or (3) significant hearing impairment despite 

using prescription hearing aids.  

 The sample size of the cross-section survey was determined by two main statistical 

analysis methods, correlation analysis and exploratory factor analyses (EFA; Pilot & Beck, 

2011).  For the correlation analysis, Strickland (2000) suggested that data be obtained from a 

minimum of 200 subjects from the target population and analyzed at the item level to achieve 

credible findings.  For EFA, a minimal sample of 300 is recommended in the literature (Comrey, 

1988; Nunnally & Bernstein, 1994; Tabachnick & Fidell, 2007; Tinsley & Tinsley, 1987), and 

Heckler (1996) suggested a sample size of at least five times the number of items. The developed 

Perceived Physical Literacy for Chinese Elderly Questionnaire (version 2.0) consists of 72 items; 

therefore, the estimated sample size is 360 Chinese older adults.   

Recruitment.  I recruited the participants from one local health examination center and 

three communities in Kaifeng between July 2018 and August 2018.  The Kaifeng Health 

Examination Center serves approximately 20,000 clients a year, of which over 40% are over 60 

years of age.  During the participant recruitment period, one trained data collector (Tengbo 
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Yang) and I spent two days (Monday and Tuesday 9 am–5 pm) every week at the center to 

recruit participants and collect data.  Two center staff at the registration station (all customers 

need to return their health examination form to the registration station after they complete all 

examinations) helped to approach individuals who were aged 60 years and older and able to 

communicate in Chinese.  Center staff informed older adults about the opportunity to participate 

in the study and handed out the study recruitment flyers.  If older adults were interested, I was 

notified and met with older adults to discuss the details of the study, ask screening questions 

(Appendix 8) to confirm their eligibility, and obtain oral consent.  Next, I invited the consented 

older adults to complete a paper-and-pencil, in-person survey interview in a quiet, private 

conference room in the health examination center.  

Da-xing and Jin-an are two urban communities, Tu-cheng is a rural community.  I 

recruited participants from the three communities using the following approaches:  

(1) Recruitment flyers were posted in community public areas (e.g., community entertainment 

room, bulletin boards, local grocery stores, and community yards/parks/squares).  Recruitment 

flyers contained a brief description of the study and my contact information.  If older adults were 

interested, they were instructed to contact me for more information.  (2) One community 

committee staff or one senior community resident in each community helped me to identify 

potential participants based on their familiarity with the community residents.  Community 

members helped send out recruitment flyers and asked potential older adults if they were 

interested in learning more about the study.  If the older adult was interested, I was notified, and 

I contacted the older adult to explain the study further and obtain oral consent from the older 

adults by phone if they met the inclusion criteria.  After participants were enrolled, I scheduled a 

time and place to meet with them to complete the survey interview.  (3) I set up a survey table at 
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several community locations (community center, senior activity room, community park, and 

community square).  A data collector and I stayed at the survey table during a fixed time period 

on certain days of the week. While at the survey table, I handed out recruitment flyers and 

answered questions about the study.  If older adults were interested and initially met inclusion 

criteria, I conducted screening questions to confirm their eligibility and obtained oral consent.  

Participants could choose to complete the survey interviews on site with a data collector or 

schedule another time and place to finish the interview.  (4) Snowball sampling technique was 

also used.  Participants who volunteered to complete the survey interview were asked if they 

knew of other Chinese older adults in the community that might be interested in the study and if 

they could help introduce the study to them.  Interested referred participants were provided 

information (flyers) that contained my contact information.  

I obtained oral consent from all participants before they entered the study.  The 

consenting process was identical to that used for item development interviews and cognitive 

interviews.  All consented participants were assigned a study identification number. 

Instruments.  Participants were invited to complete four instruments: (1) Perceived 

Physical Literacy for Chinese Elderly Questionnaire (version 2.0), (2) the Physical Activity Scale 

for the Elderly (PASE), (3) the Perceived Competence Scale (PCS), and (4) a personal 

demographic information sheet (Appendix 11). 

 Perceived Physical Literacy for Chinese Elderly Questionnaire (version 2.0).  This self-

report questionnaire was developed in Stages 1 and 2 to measure Chinese older adults’ perceived 

physical literacy level.  The questionnaire has six subscales and contains 72 items: (1) 

Motivation subscale (15 items); (2) Physical competence subscale (12 items); (3) Interaction 

with environment subscale (20 items); (4) Sense of self subscale (10 items), (5) Interaction with 
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others subscale (8 items); and (6) Knowledge and understanding subscale (7 items).  Participants 

were asked to rate items on a 5-point ordinal scale ranging from "Not at all" (1) to "Extremely" 

(5).  High scores for the subscales indicate stronger motivation towards PA, perceived physical 

competence, perceived ability to interact with the environment, sense of self, perceived ability to 

interact with others, and better knowledge and understanding of PA.  

 Physical Activity Scale for the Elderly (PASE).  Chinese older adults’ PA behavior was 

measured by the PASE (Washburn, Smith, Jette, & Janney, 1993).  This 12-item self-report 

questionnaire assesses the level of older adults’ PA (leisure-time, household, and occupational) 

over the past seven days.  A high PASE score indicates a higher level of PA; the possible total 

score of the PASE ranges from 0 to 500 or more.  The PASE is a valid tool for measuring older 

adults’ PA.  The PASE score significantly correlates with PA level as measured by portable 

accelerometer (r = 0.49, p < 0.05; Ficker, 1999).  The Chinese version, PASE–C, has been tested 

with Hong Kong Chinese older adults and has demonstrated good test-retest reliability (intra-

class correlation coefficient = 0.81; Ngai et al., 2012).  

The PASE–C includes three subscales: leisure-time PA, household-related PA, and 

occupational-related PA.  In this study, I only used the leisure-time PA subscale of PASE–C to 

assess Chinese older adults’ PA behavior for testing the criteria and known-group validity of the 

developed perceived physical literacy questionnaire, which is because physical literacy is about a 

person’s disposition and capability for purposeful PA; household-related PA and occupational-

related PA are usually not purposeful PA. 

Besides, because the PASE–C only measures older adults’ PA behavior in the past week, 

I added two additional questions to the questionnaire to determine if the older adult self-

identifies as a regular exerciser and how long the older adult maintained regular PA 
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participation.  The two additional questions were (1) “Are you a regular exerciser? That is, at 

most weeks, you do at least three times physical activity, and each time last about half an hour or 

more.”  If the older adult responded “Yes” to the first question, a following question was asked 

“How long have you been doing physical activity regularly? Less than one year, one to five 

years, five to ten years, ten to fifteen years, or over fifteen years?”  I assigned a score to each 

response option (0 for “not regular exerciser”, 1 for “less than one year”, 2 for “one to five 

years”, 3 for “five to ten years”, 4 for “ten to fifteen years”, 5 for “over fifteen years”).  A higher 

score indicates longer PA maintenance. 

 Perceived Competence Scale (PCS).  The PCS (Williams & Deci, 1996) is a four-item 

measure designed to assess individuals’ perceived competence in their ability to participate in 

PA on a regular basis.  Respondents were asked to indicate the extent to which each statement is 

true for them.  The PCS uses a 7-point Likert-type scale, ranging from 1 (Not at all true) to 7 

(Very true).  Scores from all four items are summed to form a total score.  The total score of the 

PCS ranges from 0 to 28, with a higher score indicating better perceived competence.  The PCS 

is a valid and reliable measure of one factor of perceived competence for regular PA (Carroll et 

al., 2014; Williams & Deci, 1996).  The Cronbach’s alpha of the PCS among older adults was 

0.91 (Sloberg, Halvari, & Ommundsen, 2013).  In this study, I translated the PCS from English 

into Chinese, and then a bilingual independent translator (Weishun Lu) back-translated it into 

English to ensure the content of the English and Chinese PCS versions were equivalent (Berry, 

1980; Douglas & Craig, 1983).  The Cronbach’s alpha for the Chinese version PCS in this study 

was 0.88.  

Personal information sheet.  We collected participants’ personal information at the end of 

each interview, including year of birth, gender, education level, marital status, living area (rural 
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or urban), accommodation (alone, live with spouse, live with children/relatives), ambulatory 

status (independent in walking, use of ambulation assistive device such as a cane, rollator/frame 

or wheelchair), perceived health status (very poor, poor, fair, good, very good), and co-

morbidities. 

  Data collection.  A trained data collector (Tengbo Yang, a master’s student at Henan 

University, China) and I collected all data.  I trained the data collector and asked him to follow a 

standard procedure during data collection.  First, I introduced the project to the data collector to 

ensure he had a good understanding about the study aims, methods, the questionnaire, and the 

data collection procedure.  Second, prior to data collection, the data collector and myself role-

played the procedure twice to increase his familiarity of the survey.  Finally, I observed three 

survey interviews conducted by the data collector to ensure that standard interview procedures 

were followed. 

All the surveys were conducted using pencil-and-paper, in-person interviews at quiet 

places (e.g., meeting rooms in the health examination center/community centers/senior activity 

room, quiet corner in the parks/square/gardens, or participant’s home).  The data collector or I 

read the survey questions to participants and checked-off responses provided.  We used show 

cards (visualized Likert scales; see Appendix 11) to facilitate participants’ answers to questions 

(Gillham, 2008).  Each interview lasted approximately 20–40 minutes.  We only used the study 

identification number on questionnaires.  After each survey interview, we placed the completed 

questionnaires were placed in a sealed envelope and kept in a locked carrier.  At the end of the 

survey, every participant received a �20 (approximately 3 USD) gift (3 pounds mung beans) as 

an appreciation for completing the interview. 
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Test-retest.  At the end of the original survey interview (Time 1), we asked participants if 

they would also be interested in participating in the test-retest reliability study.  If so, we asked 

participants to provide a contact telephone number.  The last four digits of their telephone 

number were written on the completed original questionnaire and used as the identification 

numbers to link the test-retest data.  After two weeks (Time 2), I contacted participants to 

schedule a retest interview meeting.  Only the developed Perceived Physical Literacy for Chinese 

Elderly Questionnaire was used for the retest.  Participants who completed the retest survey 

interview were given an additional�20 (approximately 3 USD) gift to compensate them for their 

time and effort. 

Data analysis.  SPSS version 24 was used for descriptive statistics, correlations, and 

multiple linear regression.  Mplus version 7 was used for the EFA. 

Missing data.  All surveys were conducted by face-to-face interviews; therefore, 100% of 

questionnaires were completed, no missing data was found.  However, the questionnaires 

allowed participants to select “I don’t know” responses if they had no experience, perception, 

and/or knowledge needed to answer the question(s).  In this study, the response option “I don’t 

know” was treated as non-random missing data.  

Descriptive statistics.  Descriptive statistics were carried out to perform data cleaning and 

describe the demographic characteristics of the participants.  Descriptive statistics included 

frequency, percentage, mean, and standard deviation.  

Item analysis.  A series of item-level analysis were conducted for item reduction.  (1) The 

percentage of missing data.  If item(s) with more than 10% of missing data (“I don’t know”), the 

item (s) were considered to be deleted (WHOQOL Group, 1998).  The high percentage of 

missing data indicates that the item(s) may be not applicable to many participants.  (2) The 
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frequency of endorsement.  By examining the endorsement rates (the proportion of respondents 

who gave each alternative response to an item), the items with ceiling or floor effect and skewed 

pattern could be identified (Streiner & Norman, 2008).  An item with a percentage of more than 

40% selecting “extremely” suggested a possible ceiling effect, whereas a percentage of more 

than 40% selecting “not at all” suggested a floor effect (Donna, Lamping, Fitzpatrick, Tiazi, & 

Thompson, 2001).  For detecting skewed items, when an item has the endorsement rate less than 

10% in any two adjacent response options (i.e., “very” and “extremely”, “not at all” and “little”), 

it is regarded as skewed (WHOQOL Group, 1998) and should be considered to be deleted.  (3) 

Item-total and inter-item correlations.  Within each subscale, if the correlation value between an 

item and its subscale was above 0.70, this item was considered as over-redundant; if the 

correlation value between two items was greater than 0.75, these items were considered over-

redundant items (Ferketich, 1991; Portney & Watkins 2009).  The deletion of items was decided 

based on the overall performance of the item on the above item-level analysis, the re-evaluation 

of content of those items, and the group discussion. 

Exploratory factor analysis (EFA).  The factor analysis is the most appropriate method to 

explore the underlying factor structure (i.e., common factor) from a pool of measured items 

(Costello & Osborne, 2005; Fabrigar et al., 1999; Floyd & Widaman, 1995).  In this study, I first 

preceded the factor analysis by a principal component analysis (PCA); the scree plot and the 

eigenvalues > 1 were evaluated to determine the potential appropriate numbers of factors. Then, I 

performed the EFA to explore the underlying dimensional structure of the developed 

questionnaire and for further item reduction.  The EFA estimates the pattern of relations between 

the common factors and each of the measured item’s factor loadings, which to reveal the 

structure of correlations among measured items (Fabrigar et al., 1999).  Besides, the EFA can 
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differentiate the common factor from unique factors, thus presenting the common factors in the 

solution (Fabrigar et al., 1999). In present study, given that the items are polytomous and factors 

(attributes) in physical literacy were expected to be correlated (Whitehead, 2015), factors were 

extracted based on the unweighted least squares (ULSMV) estimation method and oblique 

(Promax) rotation (Maydeu-Olivares & D'Zurilla, 1996; Muthén, Muthén, & Asparouhov, 2015).  

The missing data was handled by likewise deletion.  Once the potential appropriate number of 

factors was obtained, we conducted the EFAs, and then compared the factor loading tables to 

determine the best factor model based on the criteria: in the factor model (1) the factor loadings 

for the majority of items should be greater than 0.32, (2) fewer items were cross-loaded more 

than one factor, (3) each emerged individual factor should contain at least three items, and (4) the 

meaning of emerged factors should be interpretable (Costello & Osborne, 2005).  In addition to 

these four criteria, I made initial decisions about the number of factors based on the preconceived 

conceptual beliefs about the number of underlying dimensions.  Based on the preconceived 

physical literacy conceptual framework for the study, six factors were expected to be extracted 

from the questionnaire of Perceive Physical Literacy for Chinese Elderly. Next, I re-performed 

the EFA several rounds using the determined factor number. After deleting the items that failed 

to meet the statistical criteria — (1) item’s factor loading > 0.32, (2) item only loaded on one 

factor, the best and the “cleanest” factor model was reached.  The model fit was considered good 

if the model’s comparative fit index (CFI) ≥ 0.95, the Tucker-Lewis index (TLI) ≥ 0.95, the 

standardized root mean square residual (SRMR) ≤ 0.08, and the root mean square error of 

approximation (RMSEA) ≤ 0.06 (Hu & Bentler, 1999).  Methodologists recommended that using 

EFA first and then confirmatory factor analysis (CFA) to examine the structural validity of the 

instrument especially when evaluation a new instrument (Worthington & Whittaker, 2006), and 
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the “factor structure from an EFA should be confirmed with CFA on a different data set” (Green 

et al., 2016, p. 18).  In this dissertation study, because of the limitation of the sample size, I only 

conducted the EFA. In further study, the factor structure of the questionnaire need to be further 

tested by the CFA using another sample.  

Criterion validity and known-group validity.  (1) Criterion validity refers to the extent to 

which results on one measure are associated with results from a separate measure, the latter 

being taken to be the criterion variable (Streiner, Norman, & Cairney, 2015).  If the proposed 

measure forecasts a future criterion value, the validity is called predictive validity (Coste et al., 

1995).  If the proposed measure corresponds to a criterion measured simultaneously, the validity 

is called concurrent validity (Coste et al., 1995).  In this study, I used the leisure-time PA 

subscale of the PASE and the years of PA maintenance to assess the predictive validity of the 

perceived physical literacy questionnaire.  Theoretically, individuals with a higher level of 

physical literacy should have a higher volume of PA participation and a longer PA maintenance 

period (Edwards et al., 2017; Whitehead, 2010).  I performed the multiple linear regression 

analysis to determine the predictive ability of the developed Perceived Physical Literacy for 

Chinese Elderly Questionnaire for Chinese older adults’ leisure-time PA score and their PA 

maintenance score, after controlling for covariates (i.e., age, sex, education level, marital status, 

living area, ambulatory status, perceived heath status, and number of co-morbidities).  The 

significant relationships between the perceived physical literacy score and leisure-time PA score 

and PA maintenance score indicate the developed questionnaire had good predictive ability for 

Chinese older adults’ PA behavior.  The concurrent validity of the questionnaire was evaluated 

using the PCS.  The PCS measures an individual’s overall self-competence for regular PA 

participation (Williams & Deci, 1996), which is similar to the notion of physical literacy.  A high 
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correlation (r > 0.9) between the PCS and the perceived physical literacy questionnaire would 

indicate the over equivalence of the two instruments (Portney & Watkins, 2009).  A high 

correlation indicates both instruments are too similar and indistinguishable in the participants’ 

responding pattern.  A moderate correlation (r > 0.3 < 0.7) would indicate that the perceived 

physical literacy questionnaire was a related but different tool from the PCS.  (2) Known-group 

validity was evaluated to generate evidence of contrast validity (Kline, 2013).  First, the sample 

was divided into high and low physically active groups based on a median split of the leisure-

time PA score (group 1: leisure-time PA score < 27; group 2: leisure-time PA score � 27).  A 2-

sided t test was used to test the group differences on both the scale and subscale level.  The 

sample was divided into short-term and long-term PA groups based on a median spilt of the 

years of regular PA participation (group: 1 year of regular PA < 5 years; group 2: years of   

regular PA � 5 years).  The 2-sided t test was used to test the group differences.  A significant t 

score (p <  0.05) indicates a good known-group/contrast validity of the developed questionnaire. 

 Reliability.  Reliability refers to the consistency of assessment scores (DeVellis, 2003).  

Reliability was tested by the following strategies: (1) Item-total correlation.  The item-total 

correlation was calculated again using the refined Perceived Physical Literacy for Chinese 

Elderly Questionnaire to assess if the items in the same subscale are measuring the same thing 

(internal consistency reliability).  A moderate correlation (r > 0.3 < 0.7) between item and 

subscale is considered good (Ferketich, 1991; Portney & Watkins 2009).  (2) Cronbach’s alpha.  

Cronbach’s alpha was also calculated to determine the internal consistency of the questionnaire 

and its six subscales.  High Cronbach’s alpha indicates that the instrument has high internal 

consistency.  Nunnally and Bernstein (1994) suggested that for newly developed instruments, a 

Cronbach’s alpha with 0.70 or higher is acceptable.  However, if the Cronbach’s alpha is too 
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high (over 0.95), it may suggest that items are redundant (Shevlin, Miles, Davies, & Walker, 

2000).  (3) Test-rest reliability.  Test-retest reliability is the correlation between the same 

subjects’ scores on the same set of items at two points in time.  It exhibits the extent to which the 

same results are obtained on repeated administration of the instrument.  Experts have different 

opinions about the time interval between test and retest; usually a two-week interval is suggested 

(Knapp, 1985).  In the current study, the two-week test-retest reliability was determined using a 

subsample of 17 participants and assessed using the intraclass correlation coefficient (ICC).  It is 

recommended that the ICC value should be larger than 0.50 (Duruoz et al., 1996). 

Based on the results of a series quantitative testing, the developed perceived physical 

literacy questionnaire was further refined to establish the validity and reliability of the 

measurement.  Subsequently, the Perceived Physical Literacy for Chinese Elderly Questionnaire 

(Version 3.0) was generated.  

Summary 

This chapter presented the methods of questionnaire development and validation for the 

Perceived Physical Literacy for Chinese Elderly Questionnaire.  In general, this dissertation 

study required three standard stages in sequence, including questionnaire item generation, the 

establishment of validity, and questionnaire testing and refining.  First, I conducted individual 

interviews with Chinese older adults, a literature review, and referenced the existing relevant 

measurements for item generation.  Next, expert panel reviews and cognitive interviewing 

techniques were performed to establish the content validity of the questionnaire.  Then, I tested 

the developed Perceived Physical Literacy for Chinese Elderly Questionnaire among Chinese 

older adults through cross-sectional, pencil-and-paper, in-person survey interviews.  Using the 

collected data, a series of item-level analysis and EFA were applied to assess and refine the 
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questionnaire.  Last, I evaluated the psychometric properties of the questionnaire by testing the 

criterion validity (i.e., predictive and concurrent), known-group validity, internal consistency 

reliability, and test-retest ability.  The results of the three study stages are described in the next 

chapter.   
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Chapter 4 Results 

This chapter presents results of the three stages of the study, item generation, content 

validity, and psychometric analysis. Based on the findings from each stage, I generated, refined, 

and tested the Perceived Physical Literacy for Chinese Elderly Questionnaire. Figure 4 illustrates 

the dissertation’s research deductive process.  Because we conducted the item development 

interviews and cognitive interviews in Chinses and direct translated the Chinese materials, some 

quotes presented in this Chapter may contain grammatically incorrect sentences.  

 
Figure 4. Item generation and deduction process 
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Results of Stage 1—Questionnaire Item Generation 

Item Generation Resulted from the Item Development Interviews  

For item development interviews, I approached ten Chinese older adults. Table 4. 

presents the demographic characteristics of the item development interview sample (N=10). The 

sample’s age ranged from 62 to 84 years old (M=72.80, SD=6.30). Six participants were female. 

The majority of participants were married and living with a spouse (n=6). Two participants were 

illiterate whereas the majority (n=8) had attended formal education. Six older adults self-

identified as regular exercisers (participating in PA at least three times a week, 30 munities per 

time).  

Table 4. 

Demographic Information of Item Development Interview Participants (N = 10) 
  
ID  Age Sex Marital 

status 
Education Living 

area 
Living 
with others 

Retirement 
(years) 

Health 
status  

Regular 
PA 

RI1 69 F Married Primary U S 14 Fair Yes 
RI2 75 F Married Illiterate U S 9 Good Yes 
RI3 62 F Widowed Tertiary U Alone Not retired Good Not 
RI4 77 M Married Secondary U S 22 Fair Yes 
RI5 71 F Married Primary R/U S NW Poor Not 
RI6 72 M Married Primary U S 7 Fair Not 
RI7 66 M Widowed Secondary U Alone 6 Good Yes 
RI8 84 F Widowed Secondary U Other 25 Poor Yes 
RI9 78 M Married Illiterate R S and C NW Excellent Yes 
RI10 74 F Widowed Primary R C NW Fair Not 

Note. F=female; M=male; U=urban; R=rural; S=spouse; C=children; NW=never worked. 
 

Based on the physical literacy framework (6 attributes) I identified a total of 18 

subcategories and 59 key elements/codes from the interview data to conceptualize Chinese older 

adults’ perceived physical literacy. Table 5 demonstrates the subcategories and their respective 

key elements.  
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Table 5.  

The Subcategories and Elements Emerged from the Item Development Interviews with Chinese 
Older Adults 
 
Categories Subcategories  Key elements/codes Frequency (%) 
Motivation- the 
positive attitude 
toward and intrinsic 
desire to engage in 
PA 

Value Overall value 10 (100%) 
 Health value 10 (100%) 
 Mental value 8 (80%) 
 Social value 6 (60%) 
Importance Important for me 6 (60%) 
 Important for older adults 3 (30%) 
 Effort 3 (30%) 
Affect Enjoyment 3 (30%) 
 Satisfaction 4 (40%) 
 Joy 7 (70%) 
 Interest  10 (100%) 
 Want 10 (100%) 
Habit Part of daily life 3 (20%) 
 Restlessness 2 (20%) 

Physical 
competence - the 
physical ability to 
perform a variety of 
movement tasks 

Ability of basic physical 
movements 

Physically fit 3 (30%) 
Walking 6 (60%) 
Climbing 3 (30%) 
Squatting/kneeling 1 (10%) 
Carrying 1 (10%) 

Ability of PA Low intensity PA  3 (30%) 
Moderate intensity PA 4 (40%) 
High intensity PA 2 (20%) 
Aerobic/endurance PA 1 (10%) 

Interaction with 
environment- the 
ability to participate 
in PA under 
challenging 
environmental 
situations 
 
 

Intrapersonal situations Stress 2 (20%) 
 Joint problem 2 (20%) 
 Pain 1 (10%) 
 Lack of time 6 (60%) 
 Chronic health conditions 4 (40%) 
Interpersonal situations No companion 3 (30%) 
 Provide care to others 5 (50%) 
Physical environment 
situations 

Lack of PA program 2 (20%) 
Lack of public exercise 
equipment 

1 (10%) 

 Lack of PA space 2 (20%) 
 Weather 2 (20%) 
 Temperature 3 (30%) 
 Air quality 1 (10%) 
 Neighborhood walkability 1 (10%) 

Sense of Self - the 
self-belief in the 

Sense of ability to 
undertake  

As well as others 7 (70%) 
As much as others 2 (20%) 
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Note. PA=physical activity.  
 

Motivation 

For motivation, the most common way participants expressed their attitudes and intrinsic 

desire towards PA was by describing their perceived values of PA, perceived importance of PA, 

and the affective outcomes gained from PA participation. The perceived values of PA include the 

“overall value” (“… doing physical activity is good…”, PR6), “health value” (“well, it helps me 

to control my blood pressure”, RI4), “the mental value” (“after doing exercise, I felt my mind is 

much clear”, RI1), and “social value” (“I can’t just stay at home; I need to go out and contact 

with others”, RI7). Six of the ten participants described the importance of PA reporting that PA 

was important for older adults and they desired to spend time and effort to participate in PA. One 

participant said, “physical activity is very important, especially for older people, for people like 

me... every time I do exercise, I do my best; make sure every move I made was done well” (RI2). 

All participants described experiencing a positive affect from participating in PA. Words 

ability to undertake 
and maintain regular 
PA  

Sense of ability to 
maintain  

Short-term maintenance 3 (30%) 
Long-term maintenance 5 (50%) 
Maintaining with aging 1 (10%) 

Sense of ability to 
achieve 

Overcome barriers 2 (20%) 
Achieve goals 1 (10%) 
Achieve more 2 (20%) 

General sense of self Positive sense of self 2 (20%) 
Interaction with 
others - the ability 
to exercise with and 
build supportive 
relationships with 
others 

Relationship with others  Work well with others 4 (40%) 
Get along with others 5 (50%) 

Relationship with group Join in a group 2 (20%) 
Fill in a group 3 (30%) 

Supportive relationship Gain support  3 (30%) 
 Provide support  2 (20%) 
 Lead others 1 (10%) 

Knowledge and 
understanding - the 
knowledge to 
evaluate, adjust, and 
enhance PA and the 
understanding of the 
value of being 
physically active  

Knowing self Suitable PA for me 5 (50%) 
 Suitable amount for me 4 (40%) 
 Suitable adjustment  4 (40%) 
 Improvement  1 (10%) 
Knowing physical 
activity 

PA for well-being 6 (60%) 

Knowledge of PA  3 (30%) 
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commonly used included “enjoyment” (RI1, RI4, RI7), “satisfaction” (RI2, RI4, RI8, RI9), and 

“joy” (RI1, RI2, RI3 RI5, RI7, RI8, R9). In addition, participants describing “wanting” to engage 

in PA, rather than having to. Three participants (RI2, RI4, RI9) believed that doing PA was a 

crucial component of their daily life. One male participant explained that PA was a part of his 

daily routine and skipping made him feel restless, “I have kept doing exercise for over 20 years; 

(doing PA) has become a habit… if one day I didn’t do it, I felt anxious” (RI4). 

Physical competence  

Chinese older adults described their perceived physical competence in two primary ways: 

having the ability to perform basic physical movements and having the ability to carry out 

different types of PA. Seven participants (excluding RI1, RI7, RI9) used their basic physical 

ability including walking, climbing, squatting, and carrying ability to evaluate their physical 

competence. For example, one older adult considered her physical ability was declining in recent 

years and stated “…it was easy for me to climb to the third floor before, but now it is getting 

harder… I have to rest for a while on the second floor…” (RI5). Three older adults (RI2, RI8, 

RI10) used the term “physically fit” to summarize their physical competence. According to 

participants, the better physically fit they were the more physically competent they felt, 

“compared to others in my age, I am pretty physically fit; I can do most of the movements that I 

want to do” (RI2). Six of ten participants (RI1, RI2, RI3, RI7, RI8, RI9) talked about their 

physical competence by describing how capable they were in performing different intensity PA 

loads (low, moderate, high intensity, and general aerobic PA). One physically active participant 

expressed his improvement in physical competence by saying “…when I started to exercise, I 

was only able to do something like briskly walking and biking; now I can do more… I play 

basketball, I’m a senior basketball team member” (RI7).  
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Interaction with environment 

Participants identified a range intrapersonal, interpersonal, and physical environmental 

challenges that impacted their PA participation. At the intrapersonal level, Chinese older adults 

identified several personal issues that could interrupt their ability to engage in PA. The personal 

issues included “stress” (RI3, RI5), “joint problems” (RI4, RI8), “pain” (RI10), “lack of time” 

(RI1, RI2, RI3, RI5, RI7, RI10), and “chronic health conditions” (RI4, RI5, RI8, RI10). Among 

intrapersonal issues, “lack of time” was the most common barrier reported by older adults’, “… 

always have something that I must to do…I don’t have the time to exercise” (RI10). At the 

interpersonal level, three participants (RI1, RI3, RI7) said “no companion” was a significantly 

challenging situation for them. One female participant who engaged in social dancing said “if my 

husband [her dance partner] don’t go to dance, I won’t…” (RI1). Another interpersonal 

challenging situation was “providing care to others”. Five of ten participants (RI1, RI3, RI5, RI7, 

RI10) stated they either did or did not have strategies to address caregiving duties that impacted 

their ability to participate in PA. One woman explained, “my granddaughter is only seven 

months old; can’t do without people, and her parents are busy, so I have to be with her almost 

all day long” (RI5). Moreover, the interviews showed that all ten participants preferred outdoor 

PA in their community. Therefore, older adults’ ability to address environmental challenges in 

their community is curial for their PA maintenance. According to participants, at the physical 

environmental level, issues that hindering their PA participation were “lack of PA programs” 

(RI6, RI9), “lack of public exercise equipment” (RI2), “lack of PA space” (RI3, RI10), “bad 

weather” (RI1, RI3), “uncomfortable temperature” (RI4, RI8, RI10), “bad air quality” (RI7), and 

“limited neighborhood walkability” (RI6). One participant described, “the playground in our 
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village was demolished last year… we had to stop to play badminton, find something else we can 

do… walking is good, but not as good as playing badminton” (RI9).  

Sense of self  

In response to questions about the sense of self, participants described their ability to 

engage in PA, maintain PA, and progress in their ability. Seven of ten participants categorized 

their ability as able or unable to perform PA well (RI2, RI3, RI4, RI5, RI7, RI8, RI9) or their 

ability to perform a certain amount of PA (RI2, RI8). When they summarized their perceived 

feeling of themselves, they reached conclusions by comparing their ability with others in their 

same age group, one participant explained, “the people who dance with me are all my peers… I 

can do all the dance moves they can do; they can dance for half an hour and I can dance that 

long” (RI2). Seven older adults reported their ability and confidence with maintaining PA based 

on time, either short-term (RI3, RI5, RI6) and(or) a long-term (RI1, RI2, RI4, RI7, RI9). One 

participant with over 40-years of exercise experience said, “as long as I’m alive, I can move, I’m 

confident to keep exercising…” (RI9). It is interesting to note that, one woman expressed her 

concern about aging; getting older influenced her confidence in being physically active. She said 

“I think I can do this [maintain PA]… but I’m getting older; I don’t know how long I can keep 

doing this.” (RI10). Two older adults (RI1, RI8) also talked about their overall positive feeling 

towards themselves; one 84-years older participant said, “overall, I think I’m good… this year, I 

will be 85 years old; many people at my age are already in bed… I’m satisfied [about herself]” 

(RI8).  

Interaction with others 

Nine of ten participants (except for RI6) preferred having someone to exercise with. 

Eight participants (except for RI6, RI10) were part of a PA group. Eight older adults described 
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their social ability by how well they were able to work (RI1, RI2, RI7, RI9) and get along (RI2, 

RI3, RI5, RI7, RI9) with people they were exercising with. For example, “when I walk with my 

neighbor [an 86- years older lady], I walk slower to accommodate her speed… she likes to walk 

with me” (RI1); “I never lack people to exercise with me … even if with someone first meets, I 

can get along with them” (RI2). For those who liked group PA, the ability to quickly join a 

group was important. One participant who stopped doing group calisthenics after she moved to a 

new community explained, “I’m not an outgoing person, hard for me to join in a new group… at 

here, no one I’m familiar with, no one introduce me [to the group]” (RI5). Additionally, five 

older adults described the importance of establishing supportive relationships. Three older adults 

(RI2, RI4, R9) described asking for help when they needed it. One woman narrated her 

experience of how she learned Ba-duan-jin (a traditional Chinese exercise), “I saw her playing 

(Ba-duan-jin) very well, so I walked over and greeted her, saying that ‘you played so well’ and 

asking if I could play it with her; she said yes and she was happy to help me correct my poses” 

(RI4). Two participants (RI7, RI9) also reported that they often provide support to others. One 

(RI9) mentioned how he became a leader and brought others to play badminton in their village. 

Knowing and understanding 

In order to maintain effective PA, five older adults (RI2, RI4, RI7, RI8, RI9) believed 

that it was important to know themselves first, including knowing what types and amounts of PA 

were suitable for them and how to adapt PA based on their own body’s ability. One participant 

explained, “I know exercising must reach a certain amount to have effect… I’m pretty fit, if I just 

walk slowly for 10 or 20 minutes, that’s not enough, at most it can only help with digestion.” 

(RI7), and another participant summarized, “everyone’s situation is different, like me, I have a 

heart problem, so I need to know what I can do, what I can’t do, how much I can do… for 
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example, when do gymnastics, others do the jumping movements, I only tiptoe” (RI4). There was 

one participant who believed that older adults should know how to progress their activity to 

achieve better outcomes, “… many people, they just do the same exercise all the time; that’s not 

right, not enough. Once your body adapts to this amount, the effect is compromised... we need to 

keep improving” (RI9). A few older adults (RI2, RI5, RI7) talked about the importance of 

knowing the benefits of PA for well-being. One participant explained, “PA is good for us, for our 

well-being…you need to know why exercise is good, so you have the motivation to exercise” 

(RI7). Finally, three older adults (RI2, RI5, RI6) stated that because they lacked PA knowledge, 

rather than making their own PA decisions, they blindly followed others. One participant 

reported that “I don’t know much about PA… I just follow others. They say doing that kind of 

exercise is good, I do that kind of exercise” (RI5). 

In summary, according to the perception of Chinese older adults, 18 subcategories and 59 

key elements emerged as influential in shaping the perceived physical literacy of Chinese older 

adults. The item development interview was used to generate the item pool for the Perceived 

Physical Literacy for Chinese Elderly Questionnaire. Next, in order to supplement the findings 

above and to identify additional key elements to expand the item pool, I conducted two bodies of 

review - the literature review of known correlates of older adults’ participation in physical 

activity and a review of existing self-report measures that were relevant to the six attributes of 

physical literacy.  

Item Generation Results from the Literature Review and Existing Measures 

The searching processes of literature review and existing measures are shown in 

Appendix 4. Six previous literature reviews have been published regarding the correlates of 

adults’/older adults’ PA behavior (Eyler et al., 2002; Hu et al., 2018; Koeneman, Verheijden, 
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Chinapaw, & Hopman-Rock, 2011; Plonczynski, 2003; Trost, Owen, Bauman, Allis, & Brown, 

2002; Van Cauwenberg et al., 2011;). These reviews summarized the personal and physical 

environmental factors related to older adults’ PA behavior (four reviews included both adults and 

older adults). I extracted a total of 65 correlates from these reviews. Forty-five correlated to 

some extent with the six attributes of physical literacy (the summary of the correlates is shown in 

Appendix 10 in alphabetical order). The remaining 20 were excluded as they were related to 

demographics (e.g. age, gender, personality), behavioral (e.g. smoking, alcohol, stages of 

exercise), and PA program (e.g. group cohesion) and not directly aligned with the construct of 

physical literacy. 

Searching relevant existing self-report instruments resulted in a total of 22 instruments 

(see Appendix 11). Among them (some of the instruments relate to more than one attribute of 

physical literacy), five instruments relate to the “Motivation” attribute (measuring the 

individual’s motivation and attitude towards PA)_(Markland & Ingledew, 1997; McAuley, 

Duncan, & Tammen, 1989; Molanorouzi, Khoo, & Morris, 2014; Ryan, Frederick, Lepes, Rubio, 

& Sheldon, 1997; Taylor, Lawton, & Conner, 2013); eight instruments relate to the “Physical 

competence” attribute (assessing individual’s perceived physical ability or function or 

difficulties) (Bergner, Bobbitt, Carter, & Gilson, 1981; Cress, Buchner, Questad, Esselman, & 

Schwartz, 1996; Jones, Rutldge, Jones, Matallana, & Rooks, 2008; Rejeski et al., 1998; 

Ryckman, Robbins, Thornton, & Cantrell, 1982; Spertus et al., 1995; Taylor, Lawton, & Conner, 

2013; Ware, 2000); five instruments related to the “Interaction with environment” attributes (a 

range of challenging situations to one’s PA participation) (Hong, Panuthai, Srisuphan, & 

Wannarit, 2009; Kehn, Ho, & Groah, 2007; McAuley, 1992; Vasudevan, Rimmerm & Kviz, 

2015; Taylor, Lawton, & Conner, 2013); four instruments related to the “Sense of self” attribute 
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(measuring PA-related belief and feelings about the self) (Kroll, Kehn, Ho, & Groah, 2007; 

McAuley, Duncan, & Tammen, 1989; Rosenberg, 1965; Taylor, Lawton, & Conner, 2013); three 

instruments related to the “Interaction with others” attribute (assessing perceived support from 

others) (Pierce, Sarason, & Sarason, 1991; Sallis, Grossman, Pinski, Patterson, & Nader, 1987; 

Taylor, Lawton, & Conner, 2013); and three instruments related to the “Knowledge and 

understanding” attribute (evaluating one’s PA knowledge) (Crandall & Steebergen, 2015; Hui, 

Hui, & Xie, 2014; Taylor, Lawton, & Conner, 2013).  

Motivation 

The literature reviews identified that positive attitudes, intention towards PA, enjoyment 

of PA, and the perceived value of PA outcomes are positively correlated with PA participation 

(Eyler et al., 2002; Koeneman et al., 2011; Plonczynski, 2003; Trost et al., 2002; Van 

Cauwenberg et al., 2011). These findings are confirmed in item development interviews. Most of 

the available PA motivation measurements were organically designed to investigate the types of 

motivation (extrinsic or intrinsic), namely, why an individual engages in PA, rather than the 

strength of one’s positive attitude and intrinsic desire for PA participation. Therefore, based on 

that measured intrinsic motivation and general attitude toward PA. By cross-comparing the 

extracted items, I added three key elements into the “Motivation” category. (1) Effort to do well: 

The Intrinsic Motivation Inventory tool (McAuley, Duncan, & Tammen, 1989) uses effort as an 

indicator to measure how important PA is for the respondent. I assumed that if an individual tried 

hard to do well at PA, this person is then motivated and willing to be physically active. (2) 

Happiness and (3) Pleasure. Happiness and Pleasure were consistently described during the item 

development interviews as illustrated by participants use of words such as, “enjoyment”, 

“satisfaction”, “joy”, and “interesting”. Happiness and Pleasure seem to be related to a persons’ 
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intrinsic motivation for PA participation. Additionally, existing motivation measurements also 

used the words “happiness” and “pleasure” in their items (Molanorouzi, Khoo, & Morris, 2014; 

Ryan et al., 1997). The meaning of “happiness”, “pleasure” and “joy” is very similar but slightly 

different in small ways, therefore, I decided to include these items in the item pool for further 

testing.  

Physical competence 

Individuals’ physical competence/fitness is significantly associated to their PA 

participation (Eyler et al., 2002; Koeneman et al., 2011; Plonczynski, 2003; Trost et al., 2002; 

Van Cauwenberg et al., 2011). Similar to findings from interviews with Chinese older adults, 

existing measurements on physical competence and fitness measure an individual’s perceived 

difficulty in performing basic physical movements and/or if the person has the physical ability to 

carry out low, moderate or high intensity activities or tasks (Bergner et al., 1981; Cress et la., 

1996; Jones et al., 2008; Rejeski et al., 1998; Ryckman et al,1982; Spertus et al., 1995; Taylor, 

Lawton, & Conner, 2013; Ware, 2000). Informed by these measurements, I added four elements 

into the category of “Physical competency” of physical literacy. (1) Overall ability and (2) Grip: 

both of these elements are borrowed from the Perceived Physical Ability subscale of the Physical 

Self-Efficacy Scale (Ryckman et al., 1982). Overall ability refers to ones’ general perception of 

physical ability, and Grip refers to the muscular power and force that can be generated by hand. 

Grip strength is a well-established and strong predictor of older adults’ physical function (Sasaki, 

Kasagi, Yamada, & Fujita, 2007). Having good grip strength may allow older adults to perform 

PA that requires hand function, such as dumbbell lifting, cycling, or using a Tai-chi sword. (3) 

Muscle-strengthening PA and (4) Balance PA: both muscle-strengthening PA and balance 

training is recommended for older adults (WHO, 2010). Three of eight available measures 
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include the ability/difficulty of performing muscle-strengthening/balance PA as the indicators of 

an individual’s physical competence (Cress et la., 1996; Jones et al., 2008; Spertus et al.,1995). 

Interaction with environment 

Based on the review of the literature and existing measurements, thirteen elements were 

added to the “Interaction with environment” category. At the intrapersonal level, eight additional 

elements, (1) “low mood”, (2) “function limitation”, (3)“lazy”, (4)“tired”, (5)“balance problem”, 

(6)“not health”, (7)“injury history”, and (8)“no regular routine”, were identified. (Eyler et al., 

2002; Hong et al., 2009; Kehn et al., 2007; McAuley, 1992; Vasudevan et al., 2015; Taylor et al., 

2013 Trost et al., 2002; Van Cauwenberg et al., 2011). At the interpersonal level, three of five 

existing measurements mentioned (9) “lack of encouragement” as a PA barrier of the social 

environment (Hong et al., 2009; McAuley, 1992; Taylor et al., 2013 Vasudevan et al., 2015). At 

the physical environmental level, (10) “lack of transportation”, (11) “heavy traffic”, and (12) 

“poor neighborhood safety” were identified as significant negative factors on older adults’ PA 

participation (Eyler et al., 2002; Trost et al., 2002; Van Cauwenberg et al., 2011). The Barriers-

specific Self-Efficacy Scale (McAuley, 1992) also identify that (13) “not convenient” can have a 

negative effect on individuals’ PA maintenance. 

Sense of self  

Four previous literature reviews reveal that having high self-efficacy (belief of personal 

ability) and self-esteem (positive sense of self) are significantly positively related to adults’ and 

older adults’ PA engagement (Eyler et al., 2002; Plonczynski, 2003; Trost et al., 2002; Van 

Cauwenberg et al., 2011). Results from the item development interviews also mirror this, in that 

older adults who described high self-efficacy (confidence) in performing PA were more likely to 

described how they stayed motivated to continue to engage in PA. In consistent with the findings 
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from the item development interviews, currently available measurements measure sense of self 

by assessing the one’s perceived confidence to undertake, maintain, and achieve PA. One 

additional element “control over PA” was added to the “Sense of self” category based on the 

review of the literature review (Trost et al., 2002). Control over PA refers to one’s general belief 

of how easy or difficult the behavior may be; and the sense of control over PA is influenced by 

ones’ PA competence, opportunities, and resources (Choi, Lee, Lee, Kan, & Choi, 2017). Thus, I 

assumed that individuals with strong perceived control over PA have a better sense of self (the 

self-belief in the ability to undertake and maintain regular PA). 

Interaction with others 

Social support, including social support from families and peers, is the only social factor 

that emerged from the literature reviews (Eyler et al., 2002; Hu et al., 2018; Koeneman et al., 

2011; Plonczynski, 2003; Trost et al., 2002; Van Cauwenberg et al., 2011). However, according 

to the definition of physical literacy (Whitehead, 2010), the measure of “Interaction with others” 

should focus on assessing one’s own interpersonal ability to exercise well with and build 

supportive relationships with others. Rather than evaluating whether an individual needs support 

from others to engage in or maintain PA. Therefore, no additional items were added into the 

“Interaction with others” category.  

Knowledge and understanding 

The literature reviews confirmed that having good knowledge about health, fitness, and 

PA is a significant determinate of PA behavior (Eyler et al., 2002; Hu et al., 2018; Trost et al., 

2002; Van Cauwenberg et al., 2011). However, I only identified one well-developed instrument 

that measured PA knowledge among adults with Type 2 diabetes (Hui, hui, & Xie, 2014). 

Another two instruments contain one to three questions that assessed if respondents have 
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knowledge of the health benefits of PA and knowledge of recommended levels of PA (Crandall 

& Steebergen, 2015; Taylor et al., 2013). Informed by these measurements, I added “PA 

recommendation” into the “Knowledge and understanding” category. 

In summary, from the review of the literature and existing related measures, I identified 

an additional 23 key elements that relevant to older adults’ physical literacy. So far, a total of 

eighty-two key elements were identified from item development interviews, literature review, 

and existing relevant self-report measurements. The summary of the key elements, sources of 

key elements, and the initial draft of item statements are presented in Appendix 12. 

Following the literature review, I started to draft the questionnaire. I wrote the item 

statements based on principles as described in the methodology chapter (Chapter 3), which 

included clarity, simplification, avoidance of double negatives, and avoidance of double-barreled 

statements (DeVellis, 2003; Foddy, 1993; Polit & Beck, 2010; Mishel, 1998; Streiner & Norman, 

2008). In addition, I attended to the pattern, style, and tone of all items to ensure consistency 

across the questionnaire. 

At the end of Stage 1, the development of initial version of Perceived Physical Literacy 

for Chinese Elderly Questionnaire (Version 1.0) was complete. Version 1.0 consists of 82 items 

and included 6 subscales: “Motivation” (17 items), “Physical competence” (13 items), 

“Interaction with environment” (27 items), “Sense of self” (10 items), “Interaction with others” 

(7 items), and “Knowledge and understanding” (8 items).  

Results of Stage 2—Establishment of Content Validity 

Results from Expert Panel Review  

Between April 2019 to May 2019, I invited seven experts to rate the relevance and the 

clarity of the candidate items. The Table 6 shows the discipline and research background of the 
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invited experts. According to Lynn (1986), when using an expert panel of seven members, the 

criterion level for Item-Content Validity Index (I-CVI, the proportion of content that experts 

gave an item a relevance rating of 3 or 4 point) should be greater than 0.78. Therefore, for this 

study at least six of the seven experts needed to rate 3 or 4 points on each item in order to 

achieve the criterion.  

Overall, the Average-Content Validity Index (S-SVI/Ave) of the Perceived Physical 

Literacy for Chinese Elderly Questionnaire was 0.91(>0.8). A total of 66 items (80.5%) achieved 

a satisfactory I-CVI score (>0.78). The panel of experts also provided narrative comments for 31 

out of the 82 items (37.8%). Tabulated details of experts’ all the comments on are present in 

Appendix 13. I carefully read the comments provided by the seven experts. After discussion with 

my PhD advisor, I made decisions to delete seven items, revise six items, split one item into two 

items, and add one new item into the questionnaire. 

Among the 82 items, the experts rated 14 items (17.1%) with a low I-CVI score (0.43-

0.78). For these suboptimal I-CVI items, the decision in response to the comments of experts is 

presented in Table 7. 

Table 6. 

Background of the Expert Panel (N=7) 
 
ID  Disciplines  Expert introduction  
EP1 Nursing  Assistant professor of a local university; over seven-years researcher 

experience on community-dwelling older adults’ PA and leisure time 
activity.  

EP2 Physical 
education 

Assistant professor of a local college; over five-years researcher and 
teaching experience on older adults’ PA. 

EP3 Social 
sports 
instructor 

Certified senior social sports instructor; over twelve-years working 
experience of supporting older adults’ PA participation.  

EP4 Public 
health  

Associate professor of a local university; over twelve-years researcher 
experience on community-dwelling older adults’ health promotion, 
including PA promotion. 
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EP5 Physical 
education 

Assistant professor of a local university; over seven-years researcher 
experience on adults’ sports and PA; have previous experience of 
developing PA-related self-report measurement.  

EP6 Social 
sports 
instructor 

Certified senior social sports instructor; over ten-years working 
experience of supporting older adults’ PA participation. 

EP7 Social 
sports 
instructor 

Certified senior social sports instructor; over fifteen-years working 
experience of supporting older adults’ PA participation. 

Note. PA =physical activity.  
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For items M1, P2, S10, K6, and K7, experts commented that these items are conclusive 

questions. For example, the meaning of item M1 (“How much do you value the benefits brought 

by physical activity?”) can be covered by the item M2 (“health value”), M3(“mental value”), and 

M4 (“social value”). One expert (EP5) suggested that this type of question should be avoided 

because the meaning of these items are not at the same level as others items in the subscale(s). I 

decided to delete these five items based on the experts’ suggestion and the criteria that (1) all the 

items in one scale need to be measured on one level and (2) the meaning of items should not 

overlap (Putten, Paulus, Evers, Hutubessy, & Hiligsmann, 2016). 

I also made the decision to delete item E7 (“How confident are you about keeping up 

some amount of physical activity when you feel tired?”) and item E10 (“How confident are you 

about keeping up some amount of physical activity when you are not healthy?”). Over half of the 

experts believed these two items were not appropriate. One expert commented that “when older 

adults are sick, they needed more rest rather than performing PA” and “it is not safe and 

effective to do PA when tired” (EP6).   

 For items E1and E2, some experts commented that “low mood” and “stress” can either be 

a motivation or barrier for older adults’ PA participation. However, there is strong evidence from 

the literature review that mood disturbance and stress are significantly negatively associated with 

low PA participation (Eyler et al., 2002; Koeneman et al., 2011; Plonczynski, 2003; Trost et al., 

Van Cauwenberg et al., 2011). Therefore, I decided to retain these two items for further testing 

with Chinese older adults using cognitive interviewing. For items E23 and E24, some experts 

noted that “heavy traffic” and “lack of transportation” were uncommon challenging situations for 

Chinese older adults in China. Therefore, older adults may not think that these are barriers. 

Again, I decided to retain these two items for further testing since existing evidence shows that 
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heavy traffic and lack of transportation has a significant negative influence on older adults’ PA 

participation (Eyler et al., 2002; Van Cauwenberg et al., 2011; Trost et al., 2002). 

Experts also identified that item M7 (“How much effort did you put in physical 

activity?”) and item M13 (“How confident are you about keeping up some amount of physical 

activity when you don’t have a regular routine?”) lacked clarity. The reviewers suggested in M7 

to replace the word “effort” with “time and effort (in Chinese, people used to say the words 

“time” and “effort” together to refer to the meaning of “great effort”).  Further, the reviewers 

suggested “don’t have regular routine” for item M13 required more clarity. I accepted the 

experts’ suggestions and revised the items accordingly.  

For item S9 (“How positive do you feel about yourself in general?”), two expects rated it 

irrelevant or somewhat relevant because they considered this item had little relevance to PA. 

However, according to physical literacy, physically literate individuals have an overall positive 

attitude and feeling towards themselves (Whitehead, 2010). Therefore, I decided to retain this 

item in the questionnaire. 

In addition, although the I-CVI for item O5 “(What is your ability to get the physical 

activity-related help that you need from other people, such as information or guidance?) was 

0.87, one expert (EP5) commented that this item contained two thoughts “information” and 

“guidance” and suggested to divide the item into two questions. I accepted this suggestion and 

divided the items into: item O5 “What is your ability to get the physical activity - related 

information that you need from other people?” and item O8 “How confident are you to get the 

physical activity guidance that you need from other people?”. One expert (EP3) suggested to add 

an additional question regarding PA safety in the “Knowledge and understanding” domain, 

“many older adults I worked with were once injured in PA. Older adults need to know how to 
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protect themselves during PA, one question needs to be added to ask if they know how to prevent 

injury during exercise.” I accepted this suggestion and added an additional item K9 “How clear 

are you about how to prevent injury during physical activity?”. 

In summary, the generated 82 candidate items were examined through an expert panel 

review. Overall, I deleted seven items, divided one item, and added one item to the questionnaire 

based on comments provided by seven experts. Additionally, I revised six items to increase 

clarity. The revised Perceived Physical Literacy for Chinese Elderly Questionnaire (version 1.1) 

now totaled 77 items. The revised questionnaire was then used in cognitive interviews with 

Chinese older adults.  

Results from Cognitive Interviews 

Fifteen Chinese older adults (9 female, 6 male), ages range from 63 to 82 years old 

(M=71.40, SD=5.89) completed cognitive interviews. The majority of participants were married 

and living with a spouse (n=10). Four out of 15 participants were illiterate and 8 had secondary 

or higher education. Among participants, nine self-identified as regular exercisers (participating 

in PA at least three times a week, 30 minutes per time) (see Table 8). 

Table 8.  

Demographic Information of Cognitive Interview Participants (N=15) 
 
ID  Age Sex Marital 

status 
Education Living 

area 
Living 
with others 

Retirement 
(years) 

Health 
status  

Regular 
PA 

RC1 69 F Widowed Secondary U Alone/C 13 Fair Yes 
RC2 78 F Marred Illiterate U S 20 Good No 
RC3 73 M Married Primary U S 10 Excellent  Yes 
RC4 65 F Married Primary R S 10 Good Yes 
RC5 70 M Married Secondary U S 10 Fair No 
RC6 77 F Married Illiterate R S and C NW Poor No 
RC7 73 M Widowed Secondary U Alone 13 Fair Yes 
RC8 63 M Married Secondary U S 1 Good No 
RC9 65 F Divorced Tertiary U Alone Not retired Good Yes 
RC10 82 F Married Illiterate U S  NW Fair No 
RC11 69 M Single Primary R Alone 8 Good Yes 
RC12 69 F Married Secondary U S 12 Poor Yes 
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RC13 71 M Married Secondary U S 6 Fair Yes 
RC14 81 F Widowed Illiterate R C NW Fair No 
RC15 66 F Married Secondary R S and C 9 Fair Yes 

Note. F=female; M=male; U=urban; R=rural; S=spouse; C=children; NW=never worked. 
 
A variety of problems were identified from the cognitive interviews indicating a need for 

further revision of the questionnaire. By using the pre-determined coding scheme that was 

developed based on the Questionnaire Appraisal System (Willis & Lesser, 1999; Willis, 2015), I 

identified a total of 50 problems from the developed questionnaire, including: Wording (n=15), 

Technical terms (n=7), Vague (n=10), Inappropriate assumption (n=5), Attitude (n=9), Mismatch 

(n=1), other problems (not previously identified) (n=2), and Complicated instructions (n=1). 

Based on the findings from the cognitive interviews, I eliminated 7 items and revised 43 items 

from the questionnaire. The summary of the cognitive interview results is shown in Appendix 14. 

The following Table 9 demonstrates examples of revised and deleted items. 
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The most common problem of the developed items was Wording (n=15). Chinese older 

adults pointed out that the wording of some questions was awkward and lengthy, which were not 

consistent with how people normally speak. For example, items P3 to P13, the original wording 

for these items were “how confident are you about your ability to…? 
���… �
����

�	?”. One participant commented that since these questions were not asking about the 

perceived ability, the questions can be asked more directly; he said, “the wording of the question 

is awkward…  how about - What is your ability to …? 
…�
���?” (RC5). The rest of the 

interview participants all agreed that the revised item statement was better. When comments 

about problems with wording occurred during the interviews, I asked participants how they 

would word the question. Based on responses, I revised the items accordingly by using the 

language provided by participants.  

Seven items contain terms/words that were difficult for some participants to understand. 

For example, item P11 asks one’s perceived ability of performing aerobic PA. Five out of fifteen 

participants did not know the definition of “aerobic PA”. One illiterate participant reported, 

“what is aerobic activity? … I have never been to school… is playing badminton [an aerobic 

PA]?” (RC2). For items with “Technical terms” problem, I modified the original items to avoid 

using terms/words that older adults may not be familiar with. Instead, I substituted plain 

language to replace those terms and provided some examples to explain the questions. By using 

these strategies, I revised item P11 to “what is your ability to do the physical activities that are 

not high-intensity but require endurance, such as walking, radio calisthenics, cycling, or 

jogging?”. 

Another common issue that emerged from the interviews was “Vague” (n=10), that is, the 

question is unclear and has multiple ways to be interpreted (Willis & Lesser, 1999; Willis, 2015). 
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For example, for item P1 “How physically fit do you think you are?”, some participant found it 

difficult to come up with an answer. One participant explained, “it depends on comparing to 

who…. I’m in the 70s, if compare with those in their 60s, I’m not as fit as they are” (RC7). 

Therefore, I amended this item to “compared to the majority of people in your age group and 

same sex, how physically fit do you think you are?”.  Another example of vague items was items 

S3 and S4. These two items asked older adults to evaluate how confident they are to maintain 

regular PA for a short and a long period of time. From the interviews, I found that participants 

had varied interpretations of “a short period of time” and “a long period of time” ranging from 

one month to one year (short term) and three years to over ten years (long term) respectively. I 

did not find clear definitions for short-term and long-term PA. Therefore, I defined short-term as 

3 months and long-term as 10 years according to participants’ opinions. However, one 

participant (RC13) reported that 10-years sounded too long for him, Therefore, I added one item 

in the questionnaire to ask how confident is the older adult in maintaining regular PA for the next 

3 years.  

 Five items (E1, E16, E23, E24, and E26) under the subscale of “Interaction with 

environment” had problems with “Inappropriate assumption(s)”. There are inappropriate 

assumptions made about Chinese older adults in these items. Based on participants’ feedback, I 

made the decision to delete these five items because they were difficult and confusing for 

Chinese older adults to answer. For example, item E1 “how confident are you to perform 

physical activity regularly when your mood is low?”. This item makes a wrong assumption that 

having low mood is a barrier or is a challenging situation for older adults’ PA participation. 

Twelve of 15 participants found this item confusing because the low mood is more like a 

motivation for them. One participant explained, “…I think I would do more physical activity if I 
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have a bad mood to make my mood better…” (RC8). Another example of “Inappropriate 

assumption(s)” item is E23 “how confident are you about keeping up some amount of physical 

activity when you don’t have transportation?”.  All participants found this question difficult to 

answer because they usually do PA nearby their homes and did not need transportation to do PA. 

As two participants explained, “I don’t go far to do physical activity… I don’t need the 

transportation” (RC2) and “my legs are my transportation… I don’t know how to answer this 

question.” (RC10).  

Two items were identified as being “Double-barreled”, that is, there were more than one 

suggested question in the item (Willis, 2015). One double-barreled item was E15 “How 

confident are you about keeping up some amount of physical activity when you need to provide 

care to others, such as your grandchild, your spouse, or family member?”. Eleven of 15 

participants commented that looking after children was different from taking care of others. One 

participant explained that, “well, that depends on who I look after. Looking after grandchild is 

different from looking after older or sick people… the mood is different. If I needed to look after 

a sick person, I don’t have the mood to do exercise… if I took care of kids, I may do some.” 

(RC9). Accordingly, I divided item E15 into two items – “provide care to child” and “provide 

care to someone who lacks the ability to maintain independent living”. Another “double-

barreled” item was E21 “how confident are you about keeping up some amount of physical 

activity when the temperature is too hot or too cold?”. Eight of 15 participants noted that this 

item included two questions. For some older adults, the hot weather is a more significant barrier 

for their PA participation than cold weather. This may be because I conducted the study in 

Kaifeng, China where summers are hot and winters are mild (around and above 0 �/32� during 

winter). Participants did not have much experience doing PA in very cold weather. In other to 
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solve this problematic item, I made the decision to divide the original item into two items – “too 

hot” and “too cold”.  

Nine items received the code “Attitude”. These items asked the respondents to rate 

attitudes that the respondent may not have formed. One example is the item P12, which asked 

older adults to rate their perceived ability of performing resistance PA. Six participants reported 

that they were unsure about their selections for this item because they did not or infrequently did 

resistance PA and were unable to give an accurate estimation. I revised and retained this item in 

the questionnaire because doing muscle-strengthening activities two or more times a week is 

highly recommended for older adults (WHO, 2010).  P12 was revised. Instead of using the 

specific term “resistant PA”, a more general wording was used– “PA that rely mainly on your 

muscle strength and power”. Using more general wording provides respondents more flexibility 

to make ratings based on their related experiences (Atkinson & Lennox, 2006). E12 is another 

item with an “Attitude” problem. E12 asks older adults how much confidence do they have if 

they had a previous injury experience during PA. All participants reported that they did not know 

how to answer this question since no one had an injury experience before. Therefore, I decided to 

delete this item from the candidate item set.  

One item, item M7 “how much time and effort did you put in physical activity?”, was 

identified as having a “Mismatch” problem. The original response options for this item is “not at 

all effortful, a little effortful, somewhat effortful, very effortful, or extremely effortful?”. One 

participant commented that the response options did not match with how the question was asked, 

“you asked ‘how much’, so the options should be about how much ‘amount’ not ‘effortful’” 

(RC9). I accepted the suggestion and revised the response options to “not at all, a little amount, 

somewhat amount, very amount, or extremely amount?”.  
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There are two items (M13 and E5) that were identified as having “Redundancy” 

problems that were not previously identified in the Question Appraisal System. For item M13 

“how much pleasure do you derive from participating in physical activity?”, all participants 

commented that the meaning of this item is very similar to the item M11 “how much joy do you 

derive from participating in physical activity?”. Participants thought the meaning of “pleasure” 

and “joy” were the same and interpreted the two items in the same way. For item E5 “how 

confident are you about keeping up some amount of physical activity when you have physical 

function limitation?”, 11 of 15 participants suggested combining this item with item E3 “how 

confident are you about keeping up some amount of physical activity if you have joint 

problem?”. One participant explained that, “for me, this is the same question with the joint 

problem question…I am thinking about my join problem when I answer this question” (RC3). 

According to participants’ comments I deleted item M13 and combined item E3 with item E5.  

In addition, I also identified a problem with the statement of instruction for completion of 

the questionnaire (“Completed instruction”). The majority of participants had difficulty in 

understanding the instructions regarding how to response to the survey questions. Eleven of 15 

participants said they had no previous experience answering questions by using a Likert scale. In 

order to amend this problem, I created a visualized rating scale for the participants (see Figure 5) 

to use and added a practice question in the statement of instruction to help participants respond 

using a Likert scale.  

 

 
Figure 5. The rating scale for the Perceived Physical Literacy for Chinese Elderly Questionnaire 
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In summary, by referencing the findings from the cognitive interviews, I revised 43 

items, discarded 7, and added 2 items. I again invited the seven experts to rate the relevance of 

the revised questionnaire items, five experts accepted the invitation. The experts rated all revised 

items are relevant (3 or 4 point). The I-CVIs of all 72 retained items was 1.0 and the S-CVI/Ave. 

for the questionnaire was 1.0.  

Overall, revisions after the expert panel review with 7 experts and cognitive interviews 

with 15 Chinese older adults yielded a new version of the Perceived Physical Literacy for 

Chinese Elderly Questionnaire (version 2.0), which included 72 items within 6 hypothesized 

subscales (“Motivation”, “Physical competence”, “Interaction with environment”, “Sense of 

self”, “Interaction with others”, and “Knowledge and understanding”) (See Appendix 9).  

Results of Stage 3— Questionnaire Testing and Refining 

Description of the Sample  

From July 2018 to August 2018, a total of 388 community-dwelling Chinese older adults 

in Kaifeng, China were recruited and completed the face-to-face, paper-and-pencil questionnaire 

survey interviews using the developed Perceived Physical Literacy for Chinese Elderly 

Questionnaire (version 2.0). Table 10 presents he demographic information of the participants. 

The age of participants ranged from 60 to 88 years with a mean of 68.20 (SD=6.04). Over half of 

the participants were female (n=226, 58.2%), and the majority of participants were married 

(85.6%), lived with a spouse (77.9%), and lived in a urban area (77.1%). About one-tenth 

(11.1%) of participants never received school education, half (50.8%) received primary and 

middle school education, and 37.6% had a high school of higher education. As for their health 

status, the majority (71.4%) perceived good or very good health status, 90.5% were independent 

in walking, and 77.3% had one or more comorbidities (e.g. hypertension, diabetes, cancer, 
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arthritis, etc.). Eighty one percent of participants self-identified as regular PA participants 

(participating in PA at least three times a week and 30 minutes per time), and over half (51.5%) 

had more than five years’ experience of regular PA participation.  

Table 10. 

Demographic Characteristics of the Survey Participants (N=388) 
 

Demographic characteristics Mean (SD) n (%) 
Age, years [range 60-88] 68.20 (6.04)  
Gender   
      Male  162 (41.8) 
      Female  226 (58.2) 
Education levela  
      Never school  43 (11.1) 
      Primary school education  88 (22.7) 
      Middle school education  109 (28.1) 
      High school education  79 (20.4) 
      College education  63(16.2) 
      Graduate school education  4 (1.0) 
Marital status  
      Married  332 (85.6) 
      Widowed/Unmarried  45 (11.6) 
Retirement  
      Retired  328 (84.5) 
      Not retired  51 (13.2) 
      Never worked  9 (2.3) 
Living area   
      Urban   299 (77.1) 
      Rural  89 (22.9) 
Living Arrangementb   
      Lives alone  35 (9.0) 
      Lives with spouse  300 (77.3) 
      Lives with adult children  93 (24.0) 
      Lives with others  11 (2.8) 
Ambulatory status   
     Independent in walking  351 (90.5) 
     Using of ambulation assistive device  37 (9.5) 
Perceived health status   
      Very poor  3 (0.8) 
      Poor  10 (2.6) 
      Fine  98 (25.3) 
      Good  192 (49.5) 
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      Very good  85 (21.9) 
Comorbidities   
      No comorbidity  88 (22.7) 
      1 comorbidity  86 (22.2) 
      2 comorbidities  83 (21.4) 
      3 or more comorbidities  131 (33.7) 
Regular PA participation   
      Not regular  73 (18.8%) 
      < 1 year  32 (8.2%) 
      1-5 years  61 (15.7) 
      5-10 years  85 (15.7%) 
      10-15 years  83 (21.9%) 
      Over 15 years  54 (13.9%) 

Note. SD=standard deviation; PA= physical activity; aPercent not sum to 100 due to missing 
data; bSum of percent over 100 due to participants can select more than one option; Regular PA 
participation is participating in PA at least three times a week and 30 minutes per time.  
 
Results of Item-level Analysis 

The percentage of missing data 

I collected the data through face-to-face interviews, so all questionnaires were 100% 

complete. However, some participants selected “do not know” to respond to particular items. The 

reasons for selecting “do not know” included “do not have the experience” or “do not have the 

attitude” related to the question(s), “difficult to select the appropriate option”, and simply “do not 

want to answer”. In this study, the response option “do not know” was treated as non-random 

missing data. 

 A high percentage of missing data for an item indicates that the item may not be a good 

response item. If an item’s missing response rate is greater than 10%, the item should be 

considered for deletion (WHOQOL Group, 1998). The average missing response rates of the 

Perceived Physical Literacy for Chinese Elderly Questionnaire’s items were low (see Table 12). 

However, five items (PLb24, PLb26, PLc32, PLc35, and PLc45) contained over 10% of missing 

data, the missing response rates for these items are 11.08%, 14.18%, 18.30%, 11.88%, and 

12.37%, respectively.  
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 The frequency of endorsement 

Table 12 summaries the distribution of responses on 5-point Likert options among 72 

items. The response options were: 1= “not at all”, 2= “a little”, 3= “somewhat”, 4 = “very” and 5 

= “extremely”. When examining each item for the endorsement rates on two extreme options (1= 

“not at all” and 5= “extremely”), one item, PLb22, had over 40% of the participants select an 

extreme response (5= “extremely”), which indicates that this item has a ceiling effect and the 

item may be too “easy” for the participants (Donna et al.,2001).  

As for detection of skewed items, I found a total of 5 items (PLa5, PLa11, PLa13, PLb22, 

and PLb24) that had less than 10% of endorsement rate in two adjacent extreme response 

options. Specifically, four items (PLa5, PLa11, PLa13, and PLb22) were negatively skewed (less 

than 10% of total endorsement rate in responses 1= “not at all” and 2= “a little”), and one item 

(PLb24) was positively skewed (less than 10% of total endorsement rate in responses 4 = “very” 

and 5 = “extremely”). By examining the skewed items across different hypothesized subscales, I 

found three of the five skewed items (PLa5, PLa11, PLa13) were in the hypothesized subscale of 

“Motivation”, and one skewed item (PLb22) was in the hypothesized subscale of “Physical 

competence”. 

The item-total and inter-item correlations 

For the item-total correlation, 33 items were highly correlated with the total score of the 

hypothesized subscales they belonged to (r>0.7) (see Table 12). The high item-total correlation 

between the item and the total subscale indicates items within the subscale are over-redundant. 

I computed the inter-item correlation coefficients within each hypothesized subscale. 

Table11 presents the extracted and summarized correlation matrix among the identified highly 

correlated items (r>0.75). Of six hypothesized subscales, 34 items were highly correlated with 
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one or more other item(s) within the same hypothesized subscale, with the coefficient ranging 

from 0.751 to 0.847. These items were in the subscales of “Motivation” (PLa2, PLa4, PLa5, 

PLa9, PLa10, PLa11, PLa12, and PLa14), “Physical competence” (items PLb23, PLb24, PLb26), 

“Interaction with environment” (PLc28, PLc29, PLc30, PLc31, PLc32, PLc33, PLc34, PLc35, 

PLc35, PLc37, PLc38, PLc39, PLc40, PLc41, PLc42, PLc44, PLc45, PLc46, and PLc47), 

“Sense of self” (items PLf51 and PLf57), and “Interaction with others” (items PLe60 and 

PLe61). The high inter-item correlations between items indicated these items are over-redundant 

and participants responded them in a very similar manner. 
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Item Reduction According to the Item-level Analysis 

I integrated findings from the item-level analysis to inform item reduction. Table 12 

integrates the results of all item-level analysis for each item and lists the decision whether items 

were deleted or not. I made decisions to delete potentially poorly performing items based on the 

criteria: (1) eliminating items with over 10% of missing data (Hobart et al., 2001; WHOQOL 

group,1998); (2) eliminating items with a floor or celling effect (the endorsement frequencies on 

either extreme options >40%) and highly skewed (less than 10% of total endorsement rate in two 

adjacent extreme response options) (Hobart et al., 2001); (3) items which were over-redundant 

with other items in the same subscale (inter-item correlation >0.75), keeping items that 

demonstrated better results in other item-level analysis and cover the most theoretical meaning 

(Lam, 2015).  

 In the hypothesized subscale “Motivation”, I made decisions about eliminating items 

PLa4, PLa,5 PLa10, PLa11, and PLa13. According to the item reduction criteria, I first discarded 

the items PLa11 “happiness” and PLa13 “want”, which were highly positively skewed (the total 

endorsement rate in responses 1= “not at all” and 2= “a little” are 9.77% and 9.80%, 

respectively) and had high item-total correlation coefficients (r=0.721 and 0.754, respectively). 

Next, both the item-total correlation and inter-item correlation indicated that items PLa4 “PA is 

important for me”, PLa5 “PA is important for older adults”, and PLa14 “PA is important part of 

daily life” were over-redundant. The meanings of these three items were quite similar, all to 

some extent attempted to evaluate older adults’ perceived importance toward PA. I first deleted 

item PL5, which was also a positivity skewed item. For the remaining two items (PLa4, PLa14), 

I decided to keep item PLa14 because: (1) PLa4 was also highly correlated with item PLa2 

“value the mental benefits of PA”; and (2) the meaning of PLa14 was able to partly cover the 
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meaning of PLa4. For example, one who considers PA as an important part of his/her daily life 

would believe PA is important for him/her. I discarded item PLa10 “joy”, because it had a high 

item-total correlation coefficient (r= 0.765) and was highly correlated with both PLa9 

“satisfaction” and PL12 “interest”. This indicated that PLa10 was over-redundant and 

participants responded to this item with two other items in a very similar way.  

 In the hypothesized subscale “Physical competence”, I discarded three items PLb22, 

PLb24, and PL26. Both PLb24 “high intensity PA”, and PL26 “muscle-strengthening PA” had 

over 10% of missing data (11.08% and 14.18% respectively), indicating that these items may not 

be appropriate questions for some participants. Some Chinese older adults may not have had 

prior experience with performing high-intensity and muscle-strengthening PA and found it is 

difficult to respond to the item(s). I deleted item Pla22 “low-intensity PA”, because it was highly 

skewed and had a ceiling effect (the total endorsement rate in responses 1= “not at all” and 2= “a 

little” is 7.48%, and the endorsement rate in response 5= “extremely” is 40.98%). Indicating 

doing half an hour of low intensity PA was a very easy task for the majority of participants and 

the item had limited discriminative power (Chiang, 2015). 

In the hypothesized subscale “Interaction of environment”, I deleted six items PLc28, 

PLc32, PLc35, PLc39, PLc45, and PLc26. Because of the high missing response rate, I first 

discarded items PLc32, PLc35, and PL45. About 18% of participants (n=71) selected “do not 

know” for item PLc32 “confidence of keeping up PA if have balance problem”. This may 

indicate participants did not have balance problems and had no prior experience and perception 

to help them make a selection. For item PLc45 “confidence of keeping up PA when some issues 

interrupt the daily routine” the missing response rate was 11.88%. One possible explanation for 

the high missing rate is that the statement for this item was difficult to comprehend for some 
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participants since the phrase “some issues” is not clear enough. The item PLc46 “confidence of 

keeping up PA when the neighborhood is not convenient for walking” also had a high missing 

response rate (12.37%). It is possible that some older adults who participated in this study never 

encountered such problems before, or they did not consider lacking of the neighborhood 

walkability as a challenging situation for their PA participation. Next, I discarded item PLc28 

“confidence of keeping up PA when experience great stress” because this item was highly 

correlated with items PLc29, PLc30, PLc32, PLc33, PLc34, PLc35, and PLc44 (rs>0.753) and 

had a high item-total correlation coefficient (r=0.748). Stress is a general term applied to various 

mental and physiological pressures people may experience in their lives (Revathi & Raju, 2014). 

Many situations, such as limited physical function, pain, and lack of time, can all cause stress. 

Therefore, the meaning of PLa28 may/can be covered by other items in the subscale, making this 

item over-redundant. The items PLc38 “lack of PA programs in the community”, PLc39 “lack of 

public PA equipment”, and PLc40 “lack of PA space/facilities” were highly correlated with each 

other (rs>0.752). All three items are about community PA resources. I deleted item PL39 

because this item was also had a high item-total correlation coefficient (r=0.707). In addition, the 

meaning of PL39 may/can be covered by item PLc40 since usually PA equipment is provided in 

PA space/facilities. Another item deleted from this hypothesized subscale was item PLa47 

“confidence of keeping up performing PA when the weather is too cold”. This item had high 

correlation coefficients with both PLc41 “bad weather” and PLc42 “too hot” (r=0.815, 0.755, 

respectively), suggesting the meaning of this item is similar to the other items. Participants might 

consider “too cold” as a type of “bad weather”. Therefore, based on the reduction criteria, I 

deleted PLa47. 
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In the hypothesized subscale “Sense of self”, I deleted item PLd57 “confidence of 

keeping doing PA regularly for 3 years”. This item had a high item-total correlation coefficient 

(r=0.760) and was highly correlated with item PLd52 “confidence of keeping doing PA regularly 

for 3 years”. Both PLd52 and PLd57 are about long-term regular PA participation confidence. I 

decided to retain item PLd52 because its item-total correlation coefficient was in the 

recommended range (r=0.680). Further the meaning of PLd52 covers item PLd57, that is, a 

person who has confidence to keep doing PA regularly for 10 years is very likely to have 

confidence to maintain regular PA participation for 3 years. 

In the hypothesized subscale “Interaction with others”, item PLe60 “ability of join in a 

group” and item PLe61 “ability of fill in a group” were highly correlated (r=0.847). I made the 

decision to keep item PLe61 and discarded PLe60, because the item-total correlation coefficient 

of PLe60 was higher (r=0.769) and the meaning of PLe60 covered PLe6. A person who has the 

social ability to join groups is very likely to also have the ability to join a new PA group. 

In the hypothesized subscale “Knowledge and understanding”, although one items had 

high item-total correlation coefficient (r=0.713), the item had the unique meaning and performed 

good on other statistical tests of the item-level analysis. Therefore, I retained all items in the 

hypothesized subscale. 

To summarize, I discarded a total of 16 items (five from “Motivation”, three from 

“Physical competence”, six from “Interaction with environment”, one from “Sense of self”, and 

one from “Interaction with others) and retained 56 items for exploratory factor analysis. 

Results of Exploratory Factor Analysis 

I conducted the Exploratory Factor Analysis (EFA) using Mplus Software (version 7.0, 

Muthen & Muthen, 2012). In this study, the primary aims of EFA were to determine the number 
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of factors underlying the developed perceived physical literacy questionnaire items and to use 

the factor analysis as an item reduction strategy to keep only those that best measure each factor 

(DeVellis, 1991).  

 The developed questionnaire used a Likert scale, indicating the data collected was 

ordinal. Therefore, I chose to use the unweighted least squares with mean and variance 

(ULSMV) estimation method for data analysis (Muthén, du Toit, & Spisic, 1997). The analysis 

used oblique (Promax) rotation because according to the conceptual framework of physical 

literacy (Whitehead, 2010), I assumed there is a correlation among the factors (attributes) of 

physical literacy.  

I identified the number of factors based on the eigenvalue-one criterion, scree plot, 

content interpretability, and the goodness-of-fit (RMSEA ≤ 0.06; CFI ≥ 0.95; TLI ≥ 0.95; and 

SRMR ≤ 0.08) (Hu, & Bentler, 1999). First, among the 56 items, I conducted principal 

component analysis to extract factors with a criterion of eigenvalue >1.0. The results identified 

nine factors extracted from the data with eigenvalues greater than 1.0 (range from 15.39 to 1.02). 

Then, by examining the scree plot (Figure 6), the natural bend or break point in the dataset where 

the curve flattened out was at the point of factors 4 and 5. This suggested a four- or five-factor 

solution (Tabachnick & Fiddell, 2001). However, considering the six hypothesized factors 

(attributes) of physical literacy, I explored a four to seven factor EFA model. Table 13 

demonstrates the goodness-of-fit results of the four to seven factor EFA model. The four-factor 

model had three fit indicators (RMSEA=0.07, CFI=0.926, and TLI=0.916) did not meet the 

recommended criteria. The five-, six-, and seven-factor solutions were a good fit with satisfied 

goodness-of-fit indexes, and the differences between them were small. I selected the six-factors 
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solution because the content of the six-factor solution was the most interpretable solution and in 

line with the preconceived physical literacy conceptual framework used in this study.  

 

 
Figure 6. Scree plot between eigenvalue and factor number 

 
Table 13. 

Summary of fit Indices of Tested Four to Seven Factor Models (N=388) 
 
Model RMSEA (CI) CFI TLI SRMR 
Four factor 0.070 (0.067, 0.073) 0.926 0.916 0.051 
Five factor  0.055 (0.052, 0.058) 0.959 0.962 0.042 
Six factor 0.052 (0.049, 0.056) 0.963 0.965 0.032 
Seven factor 0.051 (0.047, 0.054) 0.966 0.968 0.026 

Note. CI= 90% confidence interval; RMSEA = root mean square error of approximation; 
CFI=comparative fit index; TLI=tucker lewis index; SRMR=standardized root mean squared 
residual; The recommended criteria is: RMSEA �0.06, CFI �0.95, TLI �0.95, and SRMR�
0.08. 
 

I estimated the six-factor EFA model among the 56 items by applying the ULSMV with 

the Promax rotation. The rotated factor loading matrix is shown in Table 14. Based on the 

results, the items were considered to be deleted if: (1) factor loadings were ˂0.32, and (2) loaded 

on more than one factor (cross-loading).  
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Of the 56 perceived physical literacy items, I eliminated 4 items because: (1) the factor 

loading of items PLb16 “perceived physically fit”, PLd52 “confidence of maintaining PA 

participation with aging”, and PLd64 “ability of being the leader to bring others to do PA” were 

below 0.32 on all factors; (2) item of PLc30 “confidence of keeping up PA if have chronic pain” 

cross-loaded on two factors.  

After deleting these items, I ran the six-factor EFA model again among the remaining 52 

items. The results suggested that another five items need to be removed from the model (see 

Table 15); items PLb27 “ability of performing balance PA”, PLc31“confidence of keeping up 

doing PA when feel lazy”, PLc44 “confidence of keeping up doing PA when the PA is not 

convenient”, PLd53 “confidence of overcome barriers”, and PLd55 “confidence of doing more 

PA” were removed. 

I deleted the five unsatisfactory items and ran the six-factors EFA model again among the 

remaining 47 items. The rotated factor loading matrix from the remaining items’ factor loadings 

were more than 0.32 and had no cross-loading (see Table 16). Table 17 illustrates the results of 

the analysis of the goodness-of-fit for all EFAs performed. Overall, the final factor model and set 

of items for each content domain were acceptable according to the fit indexes criteria 

(RMSEA=0.045, CFI=0.973, TLI=0.964, and SRMR=0.028).  

Table 14. 

Results of Rotated Matrix of 6-factor Model among 56 Items(N=388) 
 
Item Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6 

Motivation      
PLa1 Health value 0.734        0.055 0.066 0.081 -0.035 0.121 
PLa2 Mental value 0.744 0.073  0.064          0.047          0.084 0.041 
PLa3 Social value 0.560 0.132  0.071  -0.077          0.096 0.191 
PLa6 Time and effort  0.666 -0.092         0.113       0.142         0.029 0.137 
PLa7  Effort to do well 0.556 0.104       -0.080          0.205         0.170 0.024 
PLa8      Enjoyment 0.744  0.016       -0.031          0.122         0.116 0.116 
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PLa9 Satisfaction 0.589  0.048          0.089         0.158         0.102 0.120 
PLa12 Interest  0.637 0.157        -0.010          0.119         0.120 0.108 
PLa14 Part of daily life 0.735 -0.060         0.117         0.086         0.064 0.178 
PLa15 Restlessness 0.580 -0.002          0.237         0.095         0.108 0.024 
Physical competence      
PLb16 Physically fit 0.251 0.304         0.090          0.240        0.029 0.132 
PLb17 Walking 0.195 0.700        -0.130         0.143         0.028 0.010 
PLb18 Climbing 0.014  0.776        -0.006       0.069          0.111 0.064 
PLb19  Squatting 0.015   0.697         0.127        0.030          0.143 0.031 
PLb20 Carrying -0.017          0.730        -0.039          0.104         0.058 0.048 
PLb21 Grip 0.172 0.535        0.073     -0.094          0.151 0.105 
PLb23 Moderate intensity PA -0.022    0.623         0.194         0.138         0.047 -0.006 
PLb25 Aerobic/endurance PA -0.028          0.566         0.254         0.167         0.047 0.077 
PLb27 Balance PA  -0.102 0.507         0.295         0.068          0.027 0.072 
Interaction with environment      
PLc29 Limited physical function 0.052 -0.058          0.609         0.254         0.089 0.163 
PLc30 Pain -0.004          0.052          0.442         0.424         0.080 0.088 
PLc31 Lazy 0.301 0.250         0.499         0.070       0.087 0.059 
PLc33 Lack of time 0.085 0.061          0.490         0.212         0.112 0.135 
PLc34  Chronic health condition 0.104 -0.096         0.465         0.265         0.046 0.218 
PLc36  No companion 0.206 -0.023          0.391         0.294         0.307 -0.085 
PLc37 Provide care to Child 0.048          0.261         0.577         0.089         0.114 0.075 
PLc38 Lack of PA program 0.044     0.030          0.404         0.247         0.270 -0.027 
PLc40 Lack of PA space 0.207  0.006          0.404         0.192    0.301 -0.013 
PLc41   Bad weather 0.093  0.256         0.589        -0.132         0.244 0.062 
PLc42 Hot weather 0.238         0.193         0.374         0.169         0.183 0.019 
PLc43 Air quality 0.087 -0.015          0.706         0.157         0.062 -0.062 
PLc44 Not convenient 0.063  0.027          0.521         0.299         0.149 0.092 
PLc46 Provide care to others -0.055         0.263         0.637        -0.008          0.051 0.194 
Sense of self      
PLd48 As well as others 0.109 0.218        -0.022          0.541         0.156 0.173 
PLd49 As much as others 0.090  0.255         0.006          0.596         0.121 0.084 
PLd50 Maintain 3 months 0.184 0.110         0.057          0.543         0.199 0.018 
PLd51 Maintain 10 years -0.021      0.216       0.221         0.349      0.014 0.277 
PLd52 Maintaining with aging 0.066 -0.060          0.065          0.277         0.105 -0.130 
PL53 Overcome barriers 0.081 0.023          0.312         0.511         0.207 0.107 
PLd54   Achieve goals 0.094 0.100         0.190         0.421         0.172 0.145 
PLd55 Achieve more -0.002         0.309      0.055          0.395     -0.003 0.319 
PLd56   Positive sense of self 0.026        0.318       -0.029          0.397         0.050 0.282 
Interaction with others      
PLe58 Work well with others 0.063 0.029          0.071        0.064          0.670 0.100 
PLe59 Get along with others 0.096 -0.004          0.013          0.013          0.749 0.116 
PLe61 Fill in a group -0.011       0.163        -0.003          0.017          0.652 0.204 
PLe62 Gain guidance  -0.103        0.029          0.025          0.058          0.812 0.075 
PLe63 Provide support 0.217 -0.002        -0.140         0.291         0.397 0.185 
PLe64 Lead others 0.102 -0.103         0.089         0.296         0.309 0.266 
PLe65 Gain information  -0.087 0.068         0.064          0.049          0.588 0.265 
Knowledge and understanding        
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PLf66 Suitable PA for me 0.176 0.092        -0.048        -0.137        0.280 0.652 
PLf67 Suitable amount for me 0.098 -0.071       0.100      -0.039      0.136 0.754 
PLf68 Suitable adjustment  0.053  -0.011          0.002          0.305         0.114 0.586 
PLf69 Improvement  0.118 0.066         0.018          0.090          0.239 0.469 
PLf70 PA for well-being 0.180  0.071        -0.014          0.071          0.160 0.658 
PLf71 PA recommendation -0.017  0.040          0.067         0.091         0.108 0.715 
PLf72 Prevent injury -0.007  -0.018          0.059         0.123         0.188 0.626 

Note. PLa=Motivation; PLb=Physical competency; PLc=Interaction with environment; 
PLd=Sense of self; PLe=Interaction with others; PLf=Knowledge and understanding; Factor 
loadings > 0.32 are in boldface. 
 
Table 15. 

Results of Rotated Matrix of 6-factor Model among 52 Items (N=388) 
 
Item Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6 
Motivation       
PLa1 Health value 0.728         0.059          0.067          0.092        -0.042 0.129 
PLa2 Mental value 0.733       0.071       0.062          0.071          0.083 0.044 
PLa3 Social value 0.564      0.151      0.070      -0.086         0.087 0.205 
PLa6 Time and effort  0.657    -0.090      0.126         0.145         0.029 0.134 
PLa7  Effort to do well 0.553      0.104     -0.064        0.197         0.161 0.035 
PLa8      Enjoyment 0.739      0.015     -0.028          0.136        0.119 0.110 
PLa9 Satisfaction 0.579         0.043         0.099         0.164         0.104 0.119 
PLa12 Interest  0.627      0.147      -0.016       0.145         0.125 0.107 
PLa14 Part of daily life 0.727    -0.060      0.114      0.107        0.074 0.165 
PLa15 Restlessness 0.572        0.002          0.244       0.096         0.107 0.030 
Physical competence       
PLb17 Walking 0.193        0.686      -0.137       0.166        0.030 0.007 
PLb18 Climbing 0.019       0.773      -0.023        0.088        0.113 0.060 
PLb19  Squatting 0.024          0.704         0.115         0.019         0.148 -0.021 
PLb20 Carrying -0.012       0.729        -0.040          0.115      0.048 0.045 
PLb21 Grip 0.166        0.530 0.053   -0.057          0.147 0.112 
PLb23 Moderate intensity PA -0.023          0.618       0.191        0.157        0.038 -0.009 
PLb25 Endurance PA -0.034          0.555         0.248         0.189         0.041 0.080 
PLb27 Balance PA -0.097       0.617         0.388         0.077          0.009 0.077 
Interaction with environment        
PLc29 Limited physical function 0.053  -0.049       0.618         0.232         0.095 0.160 
PLc31 Lazy 0.398         0.259         0.490         0.096         0.072 0.060 
PLc33 Lack of time 0.074       0.054          0.505       0.223         0.106 0.133 
PLc34  Chronic health condition 0.105       -0.092        0.465         0.256         0.057 0.209 
PLc36  No companion 0.199      -0.035         0.369         0.286      0.207 -0.083 
PLc37 Provide care to Child 0.042          0.267         0.577         0.088         0.109 0.086 
PLc38 Lack of PA program 0.041          0.027          0.421         0.237         0.259 -0.019 
PLc40 Lack of PA space 0.199         0.001          0.410         0.195         0.301 -0.007 
PLc41   Bad weather 0.085         0.263         0.576        -0.099     0.237 0.059 
PLc42 Hot weather 0.235         0.195         0.369         0.200         0.173 0.005 
PLc43 Air quality 0.080      -0.009          0.724         0.119         0.069 -0.045 
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PLc44 Not convenient 0.060         0.027          0.523         0.399       0.149 0.088 
PLc46 Provide care to others -0.063          0.262         0.615         0.025          0.059 0.184 
Sense of self       
PLd48 As well as others 0.101         0.185        -0.026          0.589         0.159 0.145 
PLd49 As much as others 0.077         0.216        0.013          0.644        0.118 0.061 
PLd50 Maintain 3 months 0.169         0.076         0.066         0.587         0.190 0.006 
PLd51 Maintain 10 years -0.027          0.199         0.220         0.386         0.009 0.257 
PLd53 Overcome barriers 0.077         0.010          0.344         0.497     0.302 0.112 
PLd54   Achieve goals 0.093         0.095         0.210       0.413         0.154 0.153 
PLd55 Achieve more -0.008          0.288         0.064          0.417       -0.004 0.385 
PLd56   Positive sense of self 0.018         0.309        -0.007          0.394         0.056 0.279 
Interaction with others       
PLe58 Work well with others 0.058         0.020          0.076         0.072         0.673 0.100 
PLe59 Get along with others 0.095      -0.007          0.019          0.012          0.750 0.123 
PLe61 Fill in a group -0.013          0.156       -0.014          0.051          0.645 0.199 
PLe62 Gain guidance  -0.105       0.020       0.026          0.073         0.807 0.074 
PLe63 Provide support 0.217     -0.008        -0.130         0.220       0.376 0.169 
PLe65 Gain information  -0.088      0.067          0.064          0.061          0.577 0.269 
Knowledge and understanding       
PLf66 Suitable PA for me 0.180       0.105       -0.061      -0.138         0.281 0.661 
PLf67 Suitable amount for me 0.099    -0.061        0.095        -0.047          -0.047         0.763 
PLf68 Suitable adjustment  0.047        -0.025          0.015          0.303         0.104 0.577 
PLf69 Improvement  0.115         0.059          0.006          0.134         0.236 0.448 
PLf70 PA for well-being 0.174         0.065        -0.026         0.106         0.154 0.656 
PLf71 PA recommendation -0.022 0.034          0.071         0.104         0.101 0.716 
PLf72 Prevent injury -0.013    -0.025          0.063         0.138         0.179 0.630 

Note. PLa=Motivation; PLb=Physical competency; PLc=Interaction with environment; 
PLd=Sense of self; PLe=Interaction with others; PLf=Knowledge and understanding; Factor 
loadings > 0.32 are in boldface. 
 
Table 16. 

Results of Rotated Matrix of Final 6-factor Model among 47 Items (N=388) 
 
Item Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6 

Motivation       
PLa1             Health value 0.721       0.069         0.075          0.102      -0.040 0.123 
PLa2             Mental value 0.721         0.075         0.070         0.094         0.082 0.037 
PLa3             Social value 0.559         0.169         0.070    -0.073          0.086 0.199 
PLa6 Time and effort  0.652      -0.076         0.146         0.136        0.029 0.134 
PLa7  Effort to do well 0.539         0.105        -0.054          0.218         0.160 0.030 
PLa8      Enjoyment 0.732         0.023      -0.016          0.145         0.122 0.108 
PLa9 Satisfaction 0.573         0.056          0.111         0.160       0.107 0.119 
PLa12            Interest  0.611         0.151  -0.001          0.177         0.119 0.097 
PLa14            Part of daily life 0.719    -0.042          0.127         0.108         0.075 0.164 
PLa15            Restlessness 0.560         0.005          0.251         0.107         0.107 0.026 
Physical literacy        
PLb17 Walking 0.181      0.695        -0.121         0.178         0.014 0.003 
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PLb18            Climbing 0.010       0.800         0.002         0.084         0.086 0.057 
PLb19  Squatting 0.024          0.735         0.137       -0.014          0.130 -0.018 
PLb20           Carrying -0.025        0.731         -0.012          0.125         0.027 0.039 
PLb21            Grip 0.166         0.543         0.055      -0.062          0.143 0.111 
PLb23           Moderate intensity PA -0.047          0.565        0.183         0.237         0.032 -0.035 
PLb25           Endurance PA -0.119         0.570         0.276         0.159         0.001 0.046 
Interaction with environment      
PLc29       Limited physical function 0.057      -0.033          0.660         0.180         0.085 0.162 
PLc33 Lack of time 0.075     0.063          0.546         0.188         0.095 0.130 
PLc34  Chronic health condition 0.117     -0.063          0.490         0.193         0.058 0.212 
PLc36  No companion 0.194        -0.042          0.348         0.273         0.199 -0.089 
PLc37          Provide care to Child 0.031          0.281         0.603        0.081         0.088 0.080 
PLc38            Lack of PA program 0.042          0.030          0.458         0.307         0.251 -0.023 
PLc40 Lack of PA space 0.198       0.004          0.444         0.173        0.295 -0.012 
PLc41   Bad weather 0.064          0.260         0.554       -0.039          0.219 0.041 
PLc42         Hot weather 0.212         0.173         0.358         0.254         0.169 -0.011 
PLc43            Air quality 0.078       -0.002         0.769         0.085          0.053 -0.049 
PLc46          Provide care to others -0.065          0.276         0.626         0.014          0.046 0.176 
Sense of self       
PLd48 As well as others 0.084         0.155         0.000          0.616         0.159 0.130 
PLd49 As much as others 0.058         0.183         0.051          0.669         0.112 0.045 
PLd50 Maintain 3 months 0.153         0.048          0.105         0.597         0.188 -0.003 
PLd51           Maintain 10 years -0.043          0.176         0.242     0.418         0.000 0.239 
PLd54   Achieve goals 0.084         0.082         0.232         0.413         0.153 0.144 
PLd56   Positive sense of self 0.003          0.296       0.038          0.416         0.044 0.263 
Interaction with others        
PLe58 Work well with others 0.053          0.024          0.094         0.090         0.661 0.093 
PLe59 Get along with others 0.098         0.018          0.040  -0.003        0.738 0.128 
PLe61           Fill in a group -0.014          0.167        -0.001          0.065          0.633 0.191 
PLe62           Gain guidance  -0.114        0.022          0.040          0.106         0.793 0.062 
PLe63 Provide support 0.208       -0.013         -0.105         0.234         0.334         0.163 
PLe65           Gain information  -0.085        0.084         0.076          0.057          0.569 0.266 
Knowledge and understanding      
PLf66 Suitable PA for me 0.174         0.119       -0.063        -0.096        0.279 0.642 
PLf67 Suitable amount for me 0.096       -0.042          0.096        -0.021          0.139 0.745 
PLf68 Suitable adjustment  0.040  -0.027          0.042          0.300         0.107 0.565 
PLf69 Improvement  0.108         0.074         0.013          0.151         0.231 0.438 
PLf70 PA for well-being 0.168       0.063        -0.019          0.135         0.161 0.639 
PLf71           PA recommendation -0.025          0.036          0.082         0.120         0.106 0.701 
PLf72           Prevent injury -0.002         -0.010          0.084         0.112         0.186 0.625 

Note. PLa=Motivation; PLb=Physical competency; PLc=Interaction with environment; 
PLd=Sense of self; PLe=Interaction with others; PLf=Knowledge and understanding; Factor 
loadings > 0.32 are in boldface. 
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Table 17.  

Summary of Fit Indices of Tested Models (N=388) 
 
Model RMSEA (CI) CFI TLI SRMR 
Model 1 (56 items, 6 factors) -
Removed 4 items 

0.052 (0.049, 0.056) 0.963 0.965 0.032 

Model 2 (52 items, 6 factors) - 
Removed 5 items 

0.046 (0.042, 0.049) 0.972 0.964 0.028 

Model 3 (47 items, 6 factors) 0.045 (0.041, 0.048) 0.973 0.964 0.028 
Note. CI= 90% confidence interval; RMSEA = root mean square error of approximation; 
CFI=comparative fit index; TLI=tucker lewis index; SRMR=standardized root mean squared 
residual; The recommended criteria is: RMSEA �0.06, CFI �0.95, TLI �0.95, and SRMR�
0.08. 
 

Finally, the correlations between the factors were examined (see Table 18). The results 

showed there were significant positive correlations between the six factors. None of the 

correlations were >0.80 suggesting good discriminant validity between the six factors of the 

Perceived Physical Literacy for Chinese Elderly Questionnaire. 

Table 18. 

Correlation Matrix between Factors (N=388) 
 
 M P  E S O K 
Motivation 1.000      
Physical competency  0.475** 1.000     
Interaction with environment 0.659** 0.618** 1.000    
Sense of self 0.677** 0.694** 0.738** 1.000   
Interaction with others 0.616** 0.528** 0.680** 0.724** 1.000  
Knowledge and understanding 0.658** 0.495** 0.629** 0.715** 0.732** 1.000 

Note. PA=physical activity; PPL = perceived physical literacy; M=motivation; P=physical 
competency; E=interaction with environment; S=sense of self; O=interaction with others; 
K=knowledge and understanding; ** P< 0.001. 
 

In summary, the EFA resulted in a six-factor structure solution. An examination of the 

item loading on each factor suggested the following meaning for structure. The first factor 

“Motivation” (10 items), represents older adults’ positive attitude and intrinsic desire to engage 

in PA. The second factor “Physical competence” (7 items), represents the older adults’ perceived 

physical ability to perform a variety of movement tasks. The third factor “Interaction with 
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environment” (11 items), represents older adults’ perceived ability to participate in PA under a 

range of challenging situations. The fourth factor “Sense of self” (6 items), represents older 

adults’ self-belief in the ability to undertake and maintain regular PA participation. The fifth 

factor “Interaction with others” (6 items), represents older adults’ perceived ability to exercise 

well with and build supportive relationships with others. The last factor “Knowledge and 

understanding” (6 items), represents older adults’ knowledge to evaluate, adjust, and enhance PA 

and the understanding of the value of being physically active. This six-factors model is 

consistent with the preconceived conceptual framework of physical literacy. Forty-seven items 

were included in the final questionnaire of Perceived Physical Literacy for Chinese Elderly. 

Next, I conducted a series of psychometric testing to further test the developed 47-item 

questionnaire’s reliability and validity.  

Results of Concurrent and Predictive Validity 

The scale of Perceived competence (PCS), the leisure-time PA subscale of the Physical 

Activity Scale for Elderly (PASE), and the PA maintenance scores were used to assess the 

developed Perceived Physical Literacy for Chinese Elderly Questionnaire’s concurrent and 

predictive validity. Table 19 presents the descriptive statistic results of participants’ perceived 

physical literacy, PCS, leisure-time PA, and the PA maintenance score.  

Table 19. 

The Scores of Perceived Physical Literacy, Perceived Competence, Leisure-time PA, and PA 
Maintenance (N=388) 
 
Variables Mean SD Range 
Perceived physical literacy  148.85 38.08 52-227 
      Motivation 35.36 9.14 12-50 
      Physical literacy  24.07 6.39 7-35 
      Interaction with environment  29.08 11.00 11-55 
      Sense of self 19.45 5.77 6-30 
      Interaction with others 18.72 6.06 6-30 
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      Knowledge and understanding 22.17 6.87 7-35 
Perceived competence  18.34 5.18 5-28 
Leisure-time PA 34.29 24.47 0-177.64 
PA maintenancea  2.61 1.67 0-5 

Note. PA=physical activity; aAssigned score based on participants’ self-report regular PA 
participation years: 0 = “not regular exerciser”, 1 = “less than one year”, 2 = “one to five years”, 
3 = “five to ten years”, 4 = “ten to fifteen years”, 5 = “over fifteen years”. 
 

I examined the concurrent validity of the developed 47-item perceived physical literacy 

questionnaire by examining correlations between the perceived physical literacy scores and the 

perceived competence scores. The results demonstrate that the total and subscale perceived 

physical literacy scores have moderate positive correlations with perceived competence scores 

(rs > 0.505, P<0.001), which indicates good concurrent validity of the developed Perceived 

Physical Literacy for Chinese Elderly Questionnaire (see Table 20).  

Table 20.  

Correlation Coefficients between Total and Subscale Perceived Physical Literacy Scores and 
Perceived Competence Scores (N=388) 
 
 Total PPL  M P  E S O K 
Perceived competence 0.680** 0.571** 0.573** 0.572** 0.664** 0.505** 0.579** 

Note. PA=physical activity; PPL = perceived physical literacy; M=motivation; P=physical 
competency; E=interaction with environment; S=sense of self; O=interaction with others; 
K=knowledge and understanding; ** P< 0.001. 
 

I conducted a multiple regression to test the predictive validity of the developed 

Perceived Physical Literacy for Chinese Elderly Questionnaire. The regression analysis showed 

that after controlling for covariates (i.e., age, gender, education level, marital status, living area, 

ambulatory status, perceived heath status, and number of co-morbidities), the total perceived 

physical literacy score independently significantly correlated with participants’ leisure-time PA 

score (�=0.246, P<0.001) and PA maintenance score (�=0.023, P<0.001) (see Table 21 and Table 

22). This indicates that the developed Perceived Physical Literacy for Chinese Elderly 

Questionnaire has good predictive ability for Chinese older adults’ PA behavior.  
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Table 21. 

Results of Multiple Linear Regression Analysis Demonstrating the Predictive Ability of the Total 
Perceived Physical Literacy for Chinese older adults’ Leisure-time PA (N=388) 
 
Variables Leisure-time PA 
 � Beta t P 
(Constant) -3.579 ----- -0.198 0.843 
Age -0.101 -0.025 -0.461 0.645 
Sex  -0.171 -0.003 -0.070 0.944 
Education level  0.252 0.074 1.404 0.161 
Marital status  -1.842 -0.025 -0.468 0.640 
Living area  5.864 0.102 1.996 0.047 
Ambulatory status  -9.528 -0.040 -0.766 0.444 
Perceived health status 1.949 0.064 1.121 0.263 
Number of co-morbidities -0.343 -0.033 -0.645 0.520 
Total perceived physical literacy 0.246 0.351 6.288 <0.001 
Note. � = unstandardized coefficients; Beta = standardized coefficients. Coding of covariates 
was: gender (1 = female, 2=male), education level (1=never school, 2=primary school, 3= 
middle school, 4= high school, 5=college or higher), marital status (1=married, 2= widowed or 
unmarried), living area (1=urban, 2=rural), and ambulatory status (1=independent walking, 2= 
need assistive device). 
 
Table 22. 

Results of Multiple Linear Regression Analysis Demonstrating Predictive Ability of the Total 
Perceived Physical Literacy for Chinese Older Adults’ PA Maintenance (N=388) 
 
Variables  PA maintenancea 
  � Beta t P 
(Constant)  -5.281 ----- -4.408 <0.001 
Age  0.057 0.206 3.959 <0.001 
Sex   0.282 0.083 1.751 0.081 
Education level   0.009 0.039 0.779 0.436 
Marital status   -0.127 -0.025 -0.489 0.625 
Living area   0.351 0.087 1.804 0.072 
Ambulatory status   -0.160 -0.010 -0.195 0.846 
Perceived health status  -0.098 -0.046 -0.849 0.396 
Number of co-morbidities  -0.013 0.018 -0.369 0.712 
Total perceived physical literacy  0.023 0.473 8.912 <0.001 
Note. � = unstandardized coefficients; Beta = standardized coefficients. Coding of covariates 
was: gender (1 = female, 2=male), education level (1=never school, 2=primary school, 3= 
middle school, 4= high school, 5=college or higher), marital status (1=married, 2= widowed or 
unmarried), living area (1=urban, 2=rural), and ambulatory status (1=independent walking, 2= 
need assistive device); aAssigned score based on participants’ self-report regular PA participation 
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years: 0 = “not regular exerciser”, 1 = “less than one year”, 2 = “one to five years”, 3 = “five to 
ten years”, 4 = “ten to fifteen years”, 5 = “over fifteen years”. 
 
Results of Known-group Validity 

I preformed known-group validity to generate evidence of contrast validity (Kline, 2013). 

Independent t-test was used to test the known-groups method that the perceived physical literacy 

of less physically active Chinese older adults was lower than physical literacy of those highly 

physical active older adults. The results showed that Chinese older adults who reported more 

leisure-time PA participant (leisure-time PA score ≥ 27) had significantly better perceived 

physical literacy than those reported less leisure-time PA (leisure-time PA score < 27) (t=-7.19, 

P<0.001). Additionally, Chinese older adults who reported longer regular PA participant (≥ 5 

years) had significantly better perceived physical literacy than those reported no regular PA 

participation or short regular PA participation (<5 years) (t=-6.76, P<0.001). Table 23 and Table 

24 present detailed results of the known-groups comparison, providing evidence to support the 

construct validity of the developed Perceived Physical Literacy for Chinese Elderly 

Questionnaire. 

Table 23. 

Known-group Comparison of Perceived Physical Literacy between Low and High Physically 
Active Chinese Older Adults (N=388) 
 
 Low physically 

active group 
(n=184) 

High physically 
active group 
(n=204) 

 Statistical 
analysis 

 Mean SD  Mean SD t P 
Total PPL 134.67 34.20  161.64 36.92  -7.19 <0.001 
Motivation 3.21 0.90  3.83 0.82  -5.46 <0.001 
Physical competency  3.18 0.89  3.67 0.87  -6.26 <0.001 
Interaction with environment 2.32 0.87  2.93 1.02  -6.90 <0.001 
Sense of self 2.91 0.90  3.54 0.92  -5.28 <0.001 
Interaction with others 2.84 1.00  3.37 0.95  -5.36 <0.001 
Knowledge and understanding 2.90 0.97  3.41 0.92  -7.44 <0.001 

Note. PPL=perceived physical literacy; SD=standard deviation 
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Table 24.  

Known-group Comparison of Perceived Physical Literacy between Chinese Older Adults with 
Short (no regular PA or < 5 years) versus Long (≥ 5 years) Regular PA Participation (N=388) 
 
 Regular PA 

< 5 years 
 (n=166) 

Regular PA  
PA≥5 years 
(n=222) 

 Statistical 
analysis 

 Mean SD  Mean SD  t P 
Total PPL 132.86 38.89  160.81 32.78  -6.76 <0.001 
Motivation 3.19 0.98  3.79 0.77  -3.74 <0.001 
Physical competency  3.24 0.95  3.59 0.85  -6.50 <0.001 
Interaction with environment 2.28 0.99  2.92 0.91  -7.18 <0.001 
Sense of self 2.86 1.02  3.53 0.81  -5.66 <0.001 
Interaction with others 2.80 1.04  3.36 0.92  -7.91 <0.001 
Knowledge and understanding 2.74 0.99  3.48 0.85  -7.67 <0.001 

Note. PPL=perceived physical literacy; PA=physical activity; SD=standard deviation 
 
Result of Reliability Testing 

Internal consistency reliability 

I evaluated the internal consistency of the developed Perceived Physical Literacy for 

Chinese Elderly Questionnaire using Cronbach's alpha statistics and item-to-total correlation. For 

a new scale to be considered reliable its Cronbach's alpha should be >0.70 (Nunnally & 

Bernstein, 1994). Additionally, if the scales has a moderate correlation (r > 0.3 and <0.7) 

between item and subscale the instrument is considered good (Ferketich, 1991; Portney & 

Watkins 2009). Table 25 presents the Cronbach's alpha values for the whole perceived physical 

literacy questionnaire and for each subscale and the item-total correlation coefficient for each 

item.  

The Cronbach's alpha of the Perceived Physical Literacy for Chinese Elderly 

Questionnaire is 0.877, ranging from 0.824 to 0.913 for each subscale. All items’ item-total 

correlation coefficients are greater than 0.3. Although seven items’ item-to-total correlation 

coefficients are slightly higher than 0.7 (ranging from 0.724 to 0.744), overall, the results 
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indicate that the developed Perceived Physical Literacy for Chinese Elderly Questionnaire has 

good internal consistency.  

Test-rest reliability 

The test-retest reliability demonstrates the reproducibility of an instrument (Lohr, 2002).  

A power analysis for sample size was conducted. According to the power analysis result (having 

a power of 0.8 to detect a test-retest correlation of 0.5 at a significant level of 0.05), the minimal 

sample size for testing the test-rested reliability was 29. However, only 17 participants 

completed the test-retest. I examined the test-retesting reliability among the 17 paired 

questionnaires using an intra-class correlation coefficient (ICC). The results showed the ICC for 

the overall questionnaire is 0.701, ranging from 0.699 to 0.768 (see Table 25), indicating the 

questionnaire and its six subscales had good stability.  

 
Table 25. 

Summary of Reliability Testing (N=344) 
 
Item Item-total 

correlation 
coefficient  

Cronbach’s 
alpha 

Intra-class correlation 
coefficient  
(n=17) 

Overall  0.877 0.701 
Motivation  0.841 0.768 
PL1             Health value 0.661   
PL2             Mental value 0.694   
PL3             Social value 0.555   
PL6 Time and effort  0.655   
PL7  Effort to do well 0.611   
PL8      Enjoyment 0.744   
PL9 Satisfaction 0.649   
PL12            Interest  0.676   
PL14            Part of daily life 0.734   
PL15            Restlessness 0.609   
Physical literacy   0.899 0.714 
PL17 Walking 0.598   
PL18            Climbing 0.688   
PL19  Squatting 0.647   
PL20           Carrying 0.617   
PL21            Grip 0.511   
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PL23           Moderate intensity PA 0.566   
PL25           Endurance PA 0.614   
Interaction with environment 0.849 0.699 
PL29       Limited physical function 0.731   
PL33 Lack of time 0.719   
PL34  Chronic health condition 0.631   
PL36  No companion 0.643   
PL37          Provide care to Child 0.676   
PL38            Lack of PA program 0.704   
PL40 Lack of PA space 0.671   
PL41   Bad weather 0.638   
PL42         Hot weather 0.677   
PL43            Air quality 0.668   
PL46          Provide care to others 0.644   
Sense of self  0.913 0.703 
PL48 As well as others 0.728   
PL49 As much as others 0.715   
PL50 Maintain 3 months 0.692   
PL51           Maintain 10 years 0.581   
PL54   Achieve goals 0.637   
PL56   Positive sense of self 0.597   
Interaction with others  0.901 0.774  
PL58 Work well with others 0.646   
PL59 Get along with others 0.678   
PL61           Fill in a group 0.653   
PL62           Gain guidance  0.668   
PL63 Provide support 0.527   
PL65           Gain information  0.618   
Knowledge and understanding 0.824 0.761 
PL66 Suitable PA for me 0.674   
PL67 Suitable amount for me 0.687   
PL68 Suitable adjustment  0.680   
PL69 Improvement  0.680   
PL70 PA for well-being 0.584   
PL71           PA recommendation 0.713   
PL72           Prevent injury 0.627   

Note. PLa=Motivation; PLb=Physical competency; PLc=Interaction with environment; 
PLd=Sense of self; PLe=Interaction with others; PLf=Knowledge and understanding; Value out 
of criteria are in boldface. 

 

Summary 

In summary, the psychometric testing results for the developed Perceived Physical 

Literacy for Chinese Elderly Questionnaire indicate the questionnaire is reliable and valid, with 
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concurrent, predictive, and known-group validity and good internal consistency and test-retest 

reliability. 
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Chapter 5 Discussion 

In this study, I developed a self-report questionnaire that measures Chinese older adults’ 

perceived physical literacy based on the conceptual framework of physical literacy developed by 

Whitehead (2010; 2013) and guided by the modified conceptual definition of physical literacy 

proposed in this study (described in the Chapter 2). 

Description of the Questionnaire  

The final version of the questionnaire, Perceived Physical Literacy for Chinese Elderly, 

contains 47 items using a 5-point Likert scale from “1 = not at all” to “5 = extremely”.  The 

results of exploratory factor analysis (EFA) revealed six underlying factors/subscales of the 

questionnaire, reflecting the six attributes of physical literacy (Whitehead, 2010), including 

motivation (10 items), physical competence (7 items), interaction with the environment (11 

items), sense of self (6 items), interaction with others (6 items), and knowledge and 

understanding (7 items). 

The first factor, motivation, assesses Chinese older adults’ attitude towards and intrinsic 

desire for PA participation: perceived value of PA (i.e., the value of PA for physical, mental, and 

social health), perceived importance of PA (i.e., the time and effort spent on PA, the effort made 

to do well in PA, and the important position of PA in daily life), and perceived affective 

experience from PA (i.e., the enjoyment, satisfaction, and interest derived from PA participation 

and the sense of restlessness when not doing PA).  The items regarding the perceived value of 

PA and perceived importance of PA represent older adults’ attitudes towards PA.  A systematic 

review of qualitative research (Devereux-Fitzgerald, Powell, Dewhurst, & French, 2016) 

identified that perceived value was a key factor in determining older adults’ acceptability of PA 

participation.  The appreciation of physical, mental, and social health were the major triggers for 
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older adults to adopt and maintain a physically active lifestyle (Cousins, 2003; Devereux-

Fitzgerald, 2016).  Those who highly value PA prioritize it and make efforts to incorporate PA in 

their daily life (Devereux-Fitzgerald et al., 2016).  As for the items of perceived affective 

experience, these items reflect older adults’ intrinsic motivation for PA participation.  Intrinsic 

motivation refers to older adults participating in PA for its own sake, for the enjoyment and 

satisfaction derived from participation (Deci & Ryan, 1985).  Both qualitative and quantitative 

studies found that intrinsic motivation plays a decisive role in older adults’ PA maintenance 

(Dacey, Baltzell, & Zaichkowsky, 2008; Devereux-Fitzgerald et al., 2016).  Therefore, I believe 

that perceived value and importance of PA and the perceived affective experience from PA are 

critical components to measuring Chinese older adults’ attitudes and levels of motivation in PA 

participation.  The scree plot (Figure 5) created from the factor analysis shows that “Motivation” 

contributes the greatest amount of total variance of the questionnaire and is a dominant factor to 

the other five factors.  This finding is consistent with the hypotheses proposed by Whitehead 

(2010) that motivation is a central component of the concept of physical literacy and serves as a 

foundation on which the other five attributes function.  

The second factor, physical competence, assesses Chinese older adults’ perceived 

physical ability to perform a variety of movement tasks.  Similar to the majority of existing 

physical competence measurements (Bergner et al., 1981; Cress et al., 1996; Jones et al., 2008; 

Rejeski et al., 1998; Ryckman et al., 1982; Spertus et al., 1995; Taylor et al., 2013; Ware, 2000), 

the items in the factor measure Chinese older adults’ physical ability by asking about their 

perceived ability to perform basic physical movements (i.e., walking, climbing, squatting, 

carrying, and grasping) and their ability to carry out types of PA (i.e., moderate intensity PA and 

endurance PA).  It is interesting to note that in this study, during the process of questionnaire 
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refining, the items about older adults’ ability to perform high-intensity PA, muscle-strengthening 

PA, and balance training failed to meet the criteria and were deleted in the final questionnaire.  

One possible explanation for this is that the majority of Chinese older adults did not have prior 

experience with these types of PA and felt confused by these items.  According to a national 

report (General Administration of Sports of China, 2015), 63.4% to 78.7% of Chinese older 

adults mainly chose walking for exercise and only 4% to 7% of older adults engaged in high-

intensity PA.  A regional survey regarding older adults’ PA in Henan province (the data 

collection of this study was conducted in Kaifeng, a district in Henan province) demonstrated 

that 95.7% of respondents engaged in walking for exercise, whereas only 16.1% engaged in 

some balance or/and muscle-strengthening PA and only 3.6% performed vigorous PA (Shen, 

2015).  I considered that although high-intensity, balance, and muscle-strengthening PA are 

recommended for older adults (WHO, 2010), they may not be appropriate indicators for 

assessing Chinese older adult’s perceived physical competence. 

The third factor, interaction, assesses Chinese older adults’ confidence in their ability to 

contine to participate in PA under challenging situations. Challenging situations include personal 

(i.e., limited physical function, lack of time, chronic health condition), interpersonal (i.e., no 

companion, provide care to child, and provide care to others), and physical environmental (i.e., 

lack of PA program, lack of PA space, bad weather, hot weather, and air pollution).  These 

identified challenging situations are generally consistent with common barriers that emerged 

from previous literature regarding Chinese older adults’ PA participation (described in Chapter 

2).  During the item reduction process, one surprising result was the high missing response rate 

of “neighborhood walkability”.  During the psychometric evaluation of the Perceived Physical 

Literacy for Chinese Elderly Questionnaire, over 12% of participants responded “I don’t know” 
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to this item.  I cannot provide an accurate explanation of this high missing rate.  However, it is 

possible that some older adults who participated in this study might never have encountered this 

problem.  Therefore, lack of neighborhood walkability may not be a challenging situation that 

would limit their PA participation.  Previous studies identified that Chinese older adults who 

perceived neighborhoods as having good walkability reported significantly higher levels of 

leisure-time PA (Cerin et al., 2013, Gao, Fu, Li, & Jia, 2015).  Considering that walking is the 

main PA choice for Chinese older adults (General Administration of Sports of China, 2015), 

future testing of the Perceived Physical Literacy for Chinese Elderly Questionnaire needs to 

occur in different regions and cities in China to see if other Chinese older adults respond 

differently when answering this question.  

The fourth factor, sense of self, assesses Chinese older adults’ belief in their own ability 

to participate in regular PA.  Sense of self is measured by an individual’s general sense of self 

(i.e., positive sense of self), self-confidence to undertake PA (i.e., as well as others and as much 

as others), maintain PA (i.e., maintain 3 months and maintain 10 months), and achieve PA goals.  

Previous literature supports the significance of this factor, as high self-efficacy (belief of 

personal ability) and self-esteem (positive sense of self) are major determinates of older adults’ 

PA initiation and maintenance (Eyler et al., 2002; Fox & Lindwall, 2014; Trost et al., 2002; Van 

Cauwenberg et al., 2011).  One interesting finding from the item generation was that Chinese 

older adults described their sense of ability to undertake PA by comparing themselves to others 

in their same age group and sex.  This finding can be explained by the social comparison theory, 

which postulates that humans judge and develop thier sense of self by comparing to others 

(Festinger, 1954; Suls & Wills, 1991).  In this study, I wrote the items based on Chinese older 

adults’ perspectives and descriptions (e.g., “How confident are you in doing physical activity as 
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much as other people in your age group and same sex?”).  However, this is somewhat 

inconsistent with physical literacy.  Physical literacy proposes that individuals develop a positive 

sense self though previous positive PA-related experiences (Whitehead, 2010).  Thus, future 

studies on the Perceived Physical Literacy for Chinese Elderly Questionnaire may include 

additional items written as described in the physical literacy literature (e.g., “How confident are 

you in doing physical activity regularly according to your experience?”). 

The fifth factor, interaction with others, assesses Chinese older adults’ ability to exercise 

well with (i.e., work well with others, get along with others, and fill in a group) and build 

supportive relationships with others (i.e., gain guidance, gain information, and provide support).  

The significant impact of social factors on older adults’ PA participation is already well 

documented in the literature (Eyler et al., 2002; Hu et al., 2018; Koeneman et al., 2011; 

Plonczynski, 2003; Trost et al., 2002; Van Cauwenberg et al., 2011).  However, prior studies 

only aimed to determine how social factors (e.g., social support and social network) influence 

older adults’ PA behavior rather than explore the relationship between older adults’ own social 

ability and their PA participation.  I wrote the items in this factor from a physical literacy 

perspective and based on the item development interview results.  I proposed that a physically 

literate older adult should exhibit good social competence to work well and build supportive 

relationships with others.  Physically literate older adults can take the initiative to gain support 

that they need rather than waiting for support from others.  Moreover, the majority of Chinese 

older adults are interested in group exercise (General Administration of Sports of China, 2015). 

Therefore, Chinese older adults not only need the social ability to exercise well with others but 

they also need the ability to exercise well within groups.   
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The last factor, knowledge and understanding, assesses Chinese older adults’ knowledge 

of PA and the understanding of the value of being physically active.  This factor is measured by 

how much older adults know about themselves (i.e., suitable PA for them, suitable amount for 

them, suitable adjustment, and improvement) and how much they know about PA (i.e., PA for 

well-being, PA recommendation, and preventing injuries).  Having good knowledge about 

health, fitness, and PA is a significant determinate of older adults’ PA behavior (Eyler et al., 

2002; Hu et al., 2018; Trost et al., 2002; Van Cauwenberg et al., 2011).  However, most Chinese 

older adults have never received formal physical education and their PA knowledge level is low 

(Chen, 2015; Guo, 2015; X. Zhang, 2013).  One study found that only 3.3% of Chinese older 

adults chose the type and the amount of PA based on their own health needs and/or professional 

suggestions.  Over 50% chose PA simply by following others and 17% by following trends 

(Chen, 2015).  Therefore,  improving Chinese older adults’ knowledge and understanding of PA 

is urgently needed.  It is noteworthy that in the original definition of physical literacy, Whitehead 

(2010) proposed that individuals need to know “the essential principles of movements and 

performance” (p. 65) and a physically literate person can make “a simple diagnosis of what is 

making a movement more or less effective and then into an understanding of how to improve and 

develop the movement pattern or skill” (p. 65).  As we see, the original definition focuses more 

on the knowledge of how to evaluate and improve movements.  However, in this study, Chinese 

older adults were more concerned about their knowledge about how to make suitable PA choices 

for themselves.  I decided to write items for this factor based on Chinese older adults’ 

perspective because I hold the opinion that developing movement skills is not a priority task for 

older adults.  Instead, the focus should be on learning how to engage in purposeful PA, to make 
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choices, and select activates that can improve Chinese older adults' physical and psychological 

well-being (Almond, 2010). 

Psychometric Properties of the Questionnaire 

Content validity.  I invited seven experts to evaluate the content validity of the 

developed 82-item Perceived Physical Literacy for Chinese Elderly Questionnaire (version 1.0). 

Based on the experts’ responses, the S-CVI/Ave of the preliminary questionnaire was 0.91 (>0.8) 

and 66 items (80.5%) obtained a satisfactory I-CVI score (>0.78).  Based on the experts’ 

comments and findings from cognitive interviews, I revised a total of 49 items, deleted 14 items, 

divided 3 items into 6 items, and added 1 new item to the questionnaire.  I then invited the same 

seven experts (two experts did not complete the evaluation) again to evaluate the content validity 

of the revised Perceived Physical Literacy for Chinese Elderly Questionnaire (version 2.0).  All 

five experts rated all retained 72 items as relevant, yielding a S-CVI/Ave of 1.0.  This finding 

indicated the Perceived Physical Literacy for Chinese Elderly Questionnaire had good content 

validity for measuring the concept of perceived physical literacy.  

Concurrent validity.  Concurrent validity of the scales was supported by concurrent 

administration of another similar measure.  In this study, I concurrently administered the 

Perceived Physical Literacy for Chinese Elderly Questionnaire with the Perceived Competence 

Scale (PCS; Williams & Deci, 1996).  The PCS is a four-item measure designed to assess 

individuals’ perceived competence in their ability to participate in PA on a regular basis.  

Perceived competence is concept similar to physical literacy.  The results showed that the total 

scores of these two measurements were positively moderately correlated (r = 0.680, p < 0.001).  

Further, all six subscales scores of the final perceived physical literacy questionnaire were also 

positivily correlated with the PCS score (rs > 0.505, p < 0.001). These findings provide support 
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for convergent validity of the final Perceived Physical Literacy for Chinese Elderly 

Questionnaire.  

Predictive validity.  To determine the predictive validity of the final Perceived Physical 

Literacy for Chinese Elderly Questionnaire, I used multiple linear regression to explore the 

relationships between scores of perceived physical literacy and Chinese older adults’ short-term 

and long-term PA behavior.  Theoretically, individuals with stronger physical literacy are more 

likely to have better PA behavior (Whitehead, 2010).  The results demonstrate that even after 

controlling for confounders (i.e., age, gender, education level, marital status, living area, 

ambulatory status, perceived health status, and number of co-morbidities), the perceived physical 

literacy score still was independently significantly correlated with participants’ leisure-time PA 

score (β = 0.246, p < 0.001) and PA maintenance score (β = 0.023, p < 0.001). These findings 

indicate that the developed Perceived Physical Literacy for Chinese Elderly Questionnaire has 

good predictive ability for Chinese older adults’ PA behavior.  However, the most rigorous way 

to assess predictive validity of an instrument is to use longitudinal data (Morisky, Green, & 

Levine, 1986).  Therefore, additional longitudinal design studies are needed to evaluate the long-

term predictive ability of the Perceived Physical Literacy for Chinese Elderly Questionnaire on 

Chinese older adults’ PA behavior . 

Known-group validity.  The known-group test provided additional evidence for the 

construct validity of the final Perceived Physical Literacy for Chinese Elderly Questionnaire. 

According to the results, Chinese older adults who reported more leisure-time PA participation 

(leisure-time PA score � 27) and longer regular PA participation (�5 years) had significantly 

higher scores on their total perceived physical literacy as well as each subscale (motivation, 

physical competency, interaction with environment, sense of self, interaction with others, and 
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knowledge and understanding; p < 0.001).  This finding indicates that the developed 

questionnaire is able to discriminate between groups in a manner that is consistent with the 

underlying theory that physically active individuals are more likely to have higher perceived 

physical literacy (Whitehead, 2010).  

Reliability.  I evaluated the reliability of the final Perceived Physical Literacy for 

Chinese Elderly Questionnaire by examining the internal consistency of the questionnaire and 

the stability of the questionnaire over a two-week period of time.  The internal consistency of the 

final Perceived Physical Literacy for Chinese Elderly Questionnaire was determined using 

Cronbach’s alpha and item-total correlation.  The final questionnaire and its six subscales had 

good Cronbach's alpha values, ranging from 0.824 to 0.913.  Additionally, the item-total 

correlation coefficients for all 47 items were greater than 0.3.  The item-total correlation 

coefficients for seven items were slightly higher than 0.7 (ranging from 0.724 to 0.744), which 

indicates there is some redundancy in the content of these items.  However, by further examining 

the meaning of these seven items, I decided to keep all of them because their meanings are 

unique.  Overall, the results support that the Perceived Physical Literacy for Chinese Elderly 

Questionnaire had good internal consistency reliability.  I conducted a test-retest among 17 

paired questionnaires.  The results showed the intraclass correlation coefficients were all 

satisfactory for the six subscales, ranging from 0.699 to 0.768, which indicates the questionnaire 

has good stability.  

Overall, the results of the psychometric analysis of the Perceived Physical Literacy for 

Chinese Elderly Questionnaire supported good validity and reliability of the instrument.  

Perceived physical literacy can be operationally defined as the total self-rated score on the 47-
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item Perceived Physical Literacy for Chinese Elderly Questionnaire in which the range of scores 

is 47 (low physical literacy) to 235 (high physical literacy). 

Strengths and Limitations of the Study 

By following a rigorous procedure, this study employed both qualitative and quantitative 

methodologies for instrument development and validation.  There are strengths of this study that 

are important to highlight.  

First, this study used an integrative method for questionnaire item generation, including 

item development interviews, literature reviews, and referencing existing relevant measurements.  

During the item generation process, the item development interview with Chinese older adults 

played a critical role in revealing what constituted Chinese older adults’ physical literacy.  

Currently, few studies measuring older adults’ physical literacy exist.  Through the interviews 

with Chinese older adults, I was able to gain an enriched understanding of Chinese older adults’ 

physical literacy and identify several key physical literacy elements.  This approach ensured that 

the contents of the generated questionnaire were culturally appropriate and sensitive.  Further, 

using item development interviews also allowed me to write the items according to the language 

and literacy level of Chinese older adults’.  I was also keenly aware that the interviews 

conducted with Chinese older adults may not discover all key elements of physical literacy.  

Therefore, additional efforts to develop a rich item pool were employed by conducting several 

literature reviews and referencing existing relevant measurements.  I integrated the three sources 

of information to inform the item generation.  This integrative approach helped me to capture all 

potential key elements of older adults’ physical literacy and ensure that a comprehensive item 

pool was developed. 
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Second, this study used a series of steps for item reduction.  Item reduction is considered 

highly significant in the instrument development process, but so far there is no consensus on the 

best method and criteria to use (Strickland, 2000).  The most common way to make decisions on 

retaining or discarding items is often based on statistical item performance.  Some researchers 

also highly recommend inviting experts and the target population to examine the content of the 

generated items (DeVellis, 2003; Strickland, 2000).  In this dissertation study, I adopted both 

approaches for item reduction.  The candidate items were first reviewed and revised/discarded 

through the expert review and interviews with Chinese older adults.  The reduced version was 

then examined based on psychometrical and statistical criteria.  This approach ensured and 

improved the content quality of the developed questionnaire (Lam, 2015). 

A third strength of this dissertation study was the use of cognitive interviews with the 

target population to assist with establishing the content validity of the questionnaire.  Cognitive 

interviews helped me identify if items were clear and understandable for Chinese older adults, 

what the items meant to older adults, and whether their interpretations of the items were similar 

to what the items intended to measure (Willis, 2015).  Through cognitive interviews, I was able 

to identify several problems from the developed items, including awkward wording, vaugeness, 

double-barreled, or inappropriate assumption.  Based on the interviews, items were revised or 

discarded.  My experience with cognitive interviews was particularly valuable for ensuring items 

were written at the literacy level of the targeted population and that the content of the items were 

culturally valid.  Respondents’ literacy level can influence interpretation of questionnaire items.  

Therefore, it is important for survey designers to understand the literacy of their targeted 

population (Alanis, 2011).  The education level of Chinese older adults is low.  By 2015, 29.5% 

of older adults in China had not attended any school and 41.5% only had elementary school 
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education (China National Committee on Ageing, 2016).  Based on responses provided by 

Chinese older adults’ in this study, I reworded some items and used language that was more 

plain or simple to ensure all the items could be easily understood by participants.  Further, it is 

important for survey designers to understand whether items are culturally valid, since the cultural 

factors also influence respondents’ interpretations of the items (Alanis, 2011).  For example, in 

this study, I found that Chinese older adults’ interpretation to the item “How confident are you 

about keeping up some amount of physical activity when you don’t have transportation?” was 

different from what the item was intended to measure.  In some Western countries, the lack of 

transportation has been identified as a major barrier for adults’ and older adults’ PA participation 

(Belza et al., 2004; Bodde & Seo, 2009; Mathews et al., 2010; Rimmer, Riley, Wang, Rauworth, 

& Jurkowski, 2004).  However in China, the majority of older adults performed PA within their 

neighborhood (Day, 2016; Li, 2012; Yi et al., 2016; Zhang, 2013) and may not consider lack of 

transportation as a barrier.  Through the cognitive interview, I found that Chinese older adults 

responded “extremely confident” simply because they did not need transportations to participate 

in PA.  This item was not culturally valid (inappropriate assumption) in that lack of 

transportation was not a barrier for Chinese older adults.  

This study also had limitations. One limitation is generalizability of the developed 

questionnaire.  Throughout the three questionnaire development stages, this dissertation study 

only included Chinese older adults without impaired cognition.  I exluded older adults with 

cognitive impairment because of the need for older adults to recall past events and provide 

detailed descriptions of their PA experiences.  Additionally, cognitively impaired older adults 

may not have the ability to perform many PA tasks.  Future studies should determine to what 

extent Chinese older adults with cognitive impairment are able to answer the items in the 
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questionnaire and to determine the minimal cognitive level required for older adults to respond to 

the Perceived Physical Literacy for Chinese Elderly Questionnaire.  

In Stage 3 of the questionnaire development, the study was not able to include a random 

sample of Chinese older adults.  From participants’ demographic information it is clear that the 

recruited participants were relatively younger (68.20 ± 6.04 years), educated (37.6% had a high 

school of higher education), healthier (71.4% perceived good or very good health status), and 

more physically active (81.2% were self-identified as regular exerciser and 51.5% had 

participated in regular PA more than five years).  This study recruited participants following the 

principle of voluntary participation.  It is possible that older, lower educated, less healthy, and 

inactive older adults may have been less willing to participate in the study.  Therefore, whether 

this developed questionnaire is suitable for assessing all Chinese older adults’ perceived physical 

literacy needs further validation.  The adequacy of the Perceived Physical Literacy for Chinese 

Elderly Questionnaire may not be generalizable to older adults with different demographic 

characteristics.  Further studies are needed to determine if the questionnaire performs 

consistently with other groups of Chinese older adults. 

Another limitation is related to the methodology.  As mentioned before, the cross-

sectional design for psychometric testing in Stage 3 restricted the ability of the study to examine 

predictive validity of the questionnaire.  In addition, because of the limitation of sample size, this 

study was not able to test the  content structure of the questionnaire using confirmatory factor 

analysis.  Currently, there are 47 items in the final version of the questionnaire, requiring 15 to 

20 minutes to complete.  The Perceived Physical Literacy for Chinese Elderly Questionnaire may 

be considered too long and time-consuming for some older adults.  Future studies should 
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consider applying confirmatory factor analysis and item response theory to determine if further 

item reduction can occur.   

Conclusion and Implications  

Ongoing participation in PA is necessary to achieve and sustain health benefits 

(Martinson et al., 2008; Penedo & Dahn, 2005).  However, maintaining a physically active 

lifestyle is difficult for older adults due to personal, social, and environmental challenges that 

come with aging (e.g., increasing chronic diseases, shrinking social networks, restricted life 

space; Michael, Colditz, Coakley, & Kawachi, 1999; Schutzer & Graves, 2004).  To address this 

issue, this study introduced a relatively new construct, physical literacy, into the field of Chinese 

older adults’ PA research.  Physical literacy posits that all individuals have the potential to 

develop physical literacy and physically literate individuals are able to be and stay physically 

active lifelong (Whitehead, 2010).  Physical literacy provides a new perspective on how to 

facilitate the maintenance of PA participation.  However, the study of older adults’ physical 

literacy is in its infancy (Jones et al., 2018) with instruments for measuring older adults’ physical 

literacy lacking.  The Perceived Physical Literacy for Chinese Elderly Questionnaire addresses 

this knowledge gap.  The developed 47-item questionnaire has a demonstrated high level of 

content validity, good criterion validity, and satisfied reliability.  Consistent with the conceptual 

definition of physical literacy, this questionnaire possesses six subscales: motivation, physical 

competence, interaction with environment, sense of self, interaction with others, and knowledge 

and understanding.  

There are several practical implications for this developed instrument.  First, it should be 

highlighted that this questionnaire is an appropriate tool for assessing Chinese older adults’ 

perceived physical literacy.  Assessing Chinese older adults’ physical literacy can help us 
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identify their disposition and capability for maintaining physically active lifestyles during their 

later life.  Second, this questionnaire can be used to assess the effectiveness of PA intervention 

programs.  Being physically literate should be the ultimate goal of older adults’ PA promotion.  

Researchers can use the Perceived Physical Literacy for Chinese Elderly Questionnaire to 

evaluate and track Chinese older adults’ physical literacy journey.  Third, from the public health 

perspective, researchers and related health professionals should also consider using this 

instrument to measure perceived physical literacy in different groups of aging populations.  As 

there is an increased awareness of physical literacy levels, this, in turn, has the potential to 

improve the quality of older adults’ healthy active lifestyle.  Results obtained from studies using 

the Perceived Physical Literacy for Chinese Elderly Questionnaire may provide policymakers 

and health professionals with an understanding of the needs of older adults to maintain the abilty 

to be physically active throughout their aging course. 
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Appendix 1 

The defintion of physical literacy in different countries 
 

Country Definition 
Canada Physical Literacy is moving with competence and confidence in a wide variety 

of physical activities in multiple environments that benefit the healthy 
development of the whole person (PHE Canada).  

Wales A disposition acquired by human individuals encompassing the motivation, 
confidence, physical competence, knowledge and understanding that 
establishes purposeful physical pursuits as an integral part of their lifestyle 
(Morgan, Bryant, & Diffey, 2013). 

England Physical Literacy can be described as the motivation, confidence, physical 
competence, knowledge and understanding that provides children with the 
movement foundation for lifelong participation in PA. Enabling them to be 
physically literate supports their development as competent, confident, and 
healthy movers (Youth Sport Trust). 

Australia Physical literacy is a concept capturing the ability to move effectively; the 
desire to move; the perceptual abilities that support effective movement; the 
confidence and assurance to attempt movement challenges; and the subsequent 
ability to interact effectively with their environment and other people(Keegan, 
Keegan, Daley, Ordway, & Edwards, 2013). 

New 
Zealand 

Fundamental skills such as running, jumping and throwing, and it is a 
component of long-term athletic development (LTAD) (Spengler & Cohen, 
2015).  

Northern 
Treland 

The ability to use body management, locomotor and object control skills in a 
competent manner, with the capacity to apply them confidently, through play 
and practice, in settings which may lead to sustained involvement in sport and 
physical recreation. (Spengler & Cohen, 2015) 

Scotland Same as England  
Netherlands No explicit definition exists in the Netherlands; however, they do use physical 

literacy to refer to the development of fundamental movement skills. Physical 
literacy is sometimes accompanied by the concept of “physical alphabet,” a 
term used by the Dutch Sport Federation to describe the Fundamentals stage of 
the LTAD model and, more generally, the development of fundamental 
movement skills such as kicking, jumping, skating, and hitting(Spengler & 
Cohen, 2015). 

United 
States 

SHAPE America - Physical literacy is the ability to move with competence and 
confidence in a wide variety of physical activities in multiple environments that 
benefit the healthy development of the whole person(SHAPE America, 2014).  
Aspen Institute - Physical literacy is the ability, confidence, and desire to be 
physically active for life (Aspen Institute, 2015). 
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Appendix 2 

Preliminary Screening Questions 
�CKZ]` 

 
 
Introduction: 
�Le 
“Before we start, I need to ask you some questions to make sure you are the fit enough to 
participate in this study”�7,���>�q��;����Oa-;H�H����>
�~�`d� 
 
1. Are you aged 60 years or older?  ;H"4k 603�&� 
Yes □           No □ (if no, participant not eligible, end of screening) 
H] □           �H □ (+P�H���o�e�N��lMg�) 
 
2. Is it easy for you to communicate in Mandarin Chinese or Kaifeng dialect? 0;OxYJ�
w?o71w�U/G!� 
Yes □           No □ (if no, participant not eligible, end of screening) 
H] □           �H □ (+P�H���o�e�N��lMg� 
 
3. Do you live at home currently? ;X(�(.�!� 
Yes □           No □ (if no, participant not eligible, end of screening) 
H] □           �H □ (+P�H���o�e�N��lMg� 
 
4. Do you have a diagnosis of any significant major psychiatric conditions? ;KSKpuCK
FI]icZ[!� 
No □            Yes □ (if yes, participant not eligible, end of screening) 
H] □           �H □ (+P�H���o�e�N��lMg� 
 
5. Do you have a diagnosis of dementia or any acute illness currently? ;^�KSKpuCK
n5\$?o��9:[!� 
No □            Yes □ (if yes, participant not eligible, end of screening) 
H] □           �H □ (+P�H���o�e�N��lMg� 
 
6. Is it difficult for you to hear what I am saying? ;#>swKSK'�!� 
No □            Yes □ (if yes, participant not eligible, end of screening) 
H] □           �H □ (+P�H���o�e�N��lMg� 
 
7. Using the Abbreviated Mental Test (AMT), if participant have a score ≤7, participant not 
eligible, end of screening. �YhGr_Vv (AMT)�+P��o8�2
?of
 7��
�o�e�N��lMg�� 
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[If the participant passed all the screening questions, give the participant the study information 
sheet, read the sheet, and ask for oral consent.][+P��o�}�@Kg����m��o
`d�/�j|B�z|B�6�yR0D]�)_< =] 
 
[If participant did not pass the screening questions, politely tell the participant why he/she 
cannot participate in this study.] [+P��oSK�}g����b{]%t��o	�

�/*ET��L`d] 

 
 

Abbreviated Mental Test (Chinese version) 
hGr_Vv��AWL� 

 
Instructions: 
�Le 

§ Please ask the patient all of the following questions.  
§ Scoring: A score of 1 is obtained for every correct answer given by the patient. When 

assessment is complete, total the score. 
§ ����
���� 
§ ���	��������� 1���������
�� 

 
 
1. How old are you?  5
1*+1af  
0 points – Incorrect □                1 point- Correct □ 
0 � – �Qa □                1 �- Qa □ 
 
2. What time is it (to nearest hour)?  H%+A>�E\b+PJ=^cf  
0 points – Incorrect □                1 point- Correct □ 
0 � – �Qa □                1 �- Qa □ 
 
3. Give the participant the following address for recall at end of test: 42 Shanghai Street 
(This should be repeated by the patient to ensure it has been heard correctly).  �_6�T
��&'dT-
 V5[)�BdF .�OS�Y�&'����%]-8@]`�
 d6�]5�[)Y�&'M6e �DX 42� 
0 points – Incorrect □                1 point- Correct □ 
0 � – �Qa □                1 �- Qa □ 
 
4. What year is it?  
1>"�1f 
0 points – Incorrect □                1 point- Correct □ 
0 � – �Qa □                1 �- Qa □ 
 
5. What is this place?  V]H%6�%�	&;!f 
0 points – Incorrect □                1 point- Correct □  
0 � – �Qa □                1 �- Qa □ 
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6. What jobs do these people do? (Show the participant two pictures: a nurse and a doctor)  
Y3$�J�>��	/�J!fbMRUN�3$Ge�3�IJ$G7N�39(J
$Gc 
0 points – Incorrect □                1 point- Correct □ 
0 � – �Qa □                1 �- Qa □ 
 
7. What is your date of birth (day and month)?  5JI<>�?��f 
0 points – Incorrect □                1 point- Correct □ 
0 � – �Qa □                1 �- Qa □ 
 
8. What is the date of National Day?  #2Q>"�,f 
0 points – Incorrect □                1 point- Correct □ 
0 � – �Qa □                1 �- Qa □ 
 
9. What is the name of the present president of China?  6��#H%J4�0>Wf 
0 points – Incorrect □                1 point- Correct □ 
0 � – �Qa □                1 �- Qa □ 
 
10. Count backwards from 20-1.  V5� 20�:� 1. 
0 points – Incorrect □                1 point- Correct □ 
0 � – �Qa □                1 �- Qa □ 
 

DON'T FORGET THE ADDRESS FOR RECALL! 
����������	
� 

 
 
Total Score 4�: __________ 
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Appendix 3 

Item Development Interview Guideline  
(Translated English Version) 

 
Introduction 

§ “Thank you very much for taking the time to meet with me. My name is Haocen Wang, I 
am a graduate student at University of Wisconsin-Madison, School of Nursing.” 
 

§ “We want to develop a questionnaire to measure Chinese older adults’ attitude and 
capability for long-term regular physical activity participation. To help us design the 
questionnaire, we want to first know Chinese older adults’ thoughts and experience with 
physical activities. That’s why we invited you, we think your experience and thoughts 
may can help us with it.”  

 
[Screen and consent the participant before start.] 

 
§ “Thank you! I would like to explain again how this interview works. The purpose of the 

interview is to help me to understand how Chinese older adults think about and their 
experiences with physical activity. There are no right or wrong answers. Please tell me 
your answers in your own words. Take your time in answering the questions and feel free 
to ask for clarification of question that seems unclear.” 

 
§ “We can skip any questions that you don’t feel comfortable answering and we can 

stop the interview at any time point if you don’t wish to continue. This interview will 
be no more than 60 minutes.” 
 

§ “Before we begin do you have any questions?”  [If yes, answer questions.] 
 
Interview  
General information 

• What kinds of physical activities do you do?  
• Do you do these activities regularly? [If yes] About how much physical activity you do 

per week? 
 
Motivation 

• Can you describe for me the reasons you do or do not do physical activity?  
• Tell me what benefits you think physical activity can bring to you? 
• Do you think physical activity is very important? [If yes] how important? Describe; [If 

not] why?  
 
Physical competence 

• How do you feel about your physical ability? How do you know that?  
• What are some indications to you that your physical ability has gotten worse or better 

over the past few years? 
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• What physical activity that you want to do but you don’t think you have the ability to do? 
How do you know you are unable to do them?   

 
Interaction with environment 

• Can you describe situations in which it is more difficult for you to participate in physical 
activity?  

• Under what conditions do you perform physical activity less well? Why? 
 

Sense of self 
• Please think about and describe how doing physical activity makes you feel about 

yourself.  
• How much confident do you have in your ability to keep doing physical activity 

regularly?  
  

Interaction with others 
• Please think about a situation that you need to do some physical activities with others. 

How easy or difficulty is it for you to do exercise with others?  
• When you need some help during physical activity, how do you get the support from 

others? 
• Do you do group physical activity? [If yes] Tell me more about your experience of doing 

group physical activity. [If no] why? 
 

Knowledge and understanding 
• For your perspective, to become a regularly exerciser, what do you need to know?  
• How you choose physical activity?  
• [For those who do physical activity regularly] How did you make the decisions to do 

more or less physical activity?  
 
End of the interview 

§ “This is the end of the interview. Before we finish the interview, I’m going to ask some 
questions about your personal information. If there is any question you do not wish to 
answer, simply tell me and we can skip that question.” 
 

§ Thank you very much for providing the time to help us! This is very helpful!” 
 

§ “Do you have additional comments to these questions?” 
[Give interviewee time to think and share additional comments.] 

 
§ “Do you have any other questions about the study?” 

[Answer the questions and thank again for his/her participation.] 
 

§ “My contact information is on this study information sheet. If you have any concern or 
question later, please feel free to contact me. Thank you again!” 
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Appendix 4 
 

 
 

The searching process for literature review 
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The searching process for existing measurements 
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Appendix 5 

Expert panel review form (1st round)  
(Translated English Version) 

Dear  ____________, 
Thank you for agreeing to serve as a member in the expert panel for validating the 

content of the item pool generated for developing a questionnaire to measure Chinese older 
adults’ perceive physical literacy. There are a total of 84 items which generated by the methods 
of literature review and individual interview with community-dwelling older adults.  

Physical literacy is defined as the motivation, confidence, physical and social 
competences, knowledge and understanding required by older adults that allow them to 
take responsibility for engagement in a variety of physical activities regularly in a range of 
environments throughout the aging life course. Perceived physical literacy is an individual’s 
own perception and judgement of his/her physical literacy level. This concept includes six 
attributes:  
Attributes Definition 
Motivation  The positive attitude toward and intrinsic desire to engage in 

physical activity. 
Physical competence  The physical ability to perform a variety of movement tasks 

Interaction with 
environment  

The ability to participate in physical activity under challenging 
intrapersonal, interpersonal, and physical environmental 
situations 

Sense of Self  The self-belief in the ability to undertake and maintain regular 
physical activity. 

Interaction with others The ability to exercise with and build supportive relationships 
with others 

Knowledge and 
understanding  

The knowledge to evaluate, adjust, and enhance physical 
activity. and the understanding of the value of being physically 
active. 

Note: In this questionnaire, physical activity is defined as a range of physical activities that can 
energize and enrich lives (e.g. walking for exercise, gardening, dancing with friends), which is 
performed with one’s own choice and intention of acquiring health, wellbeing, and social 
benefits aiming at a better quality of life.  

Enclosed is the content validation form. The items in the form are the initial item pool 
that we generated to develop the instrument measuring Chinese older adults’ perceived physical 
literacy. Please provide comments on: 1. the relevancy of each item that measuring Chinese older 
adults’ perceived physical literacy; and 2. the adequacy of the overall item pool in capture the 
construct of physical literacy.  

If you have any questions, please do not hesitate to contact me at hwang472@wisc.edu 
and 136-0378-4003 for further clarification. Thank you! 
 
Yours sincerely, 
Haocen Wang  
PhD candidate 
University of Wisconsin-Madison 
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Appendix 6 

Cognitive Interview Guideline 
(Translated English Version) 

 
Introduction 

§ “Hello, my name is Haocen Wang I am a graduate nursing student from the University of 
Wisconsin-Madison, School of Nursing. Thank you very much for contacting me and 
accepting to receive this interview!  
 

§ The reason we invited you is because we think you may can help us improve a 
questionnaire we developed, a questionnaire measures Chinese older adults’ physical 
literacy. We want to find out if the questions make sense to people and if everyone 
interpret the questions in the same way.” 
 
[Screen and consent the participant before start.] 
 

§ “Thank you! This interview will take about 1 hour at the most. Your answers will help us 
learn how to ask better questions about Chinese older adults’ physical literacy.” 
 

§ “I will take some notes during the interview, which to help me remember what you said. 
Please Feel free to say whatever comes to your mind. I’m trying to learn from you; your 
opinions and comments on these questions will help us to make this questionnaire better.” 

 
§ “There are no wrong answers! Please don’t worry about hurting my feelings if you 

criticize them. More comments, more better for me! If you have any thoughts about the 
questions during the interview, you are free to interrupt me to tell me your what you’re 
thinking. If it is possible, please speak aloud how you think about each question, and how 
you select the response.” 

 
§ “Again, I will try my best to protect your confidentiality. I won’t ask any sensitive 

questions, and if you don’t want to answer one question, please tell me and we can skip 
that question.” 
  

§  “Well, we are ready to begin. Do you have any question before we start our interview?”  
[If yes, answer participants’ questions.] 

 
 
Interview  
[Read each developed physical literacy survey question, and ask participants to answer each 
question; then ask probing questions about each question] 
 
For example  

§  “Here is the question.” 
 

§ [Read the question to the participant] 
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§ “Tell me how you would answer this question.” 
 

§ Ask appropriate probing questions based on participants’ reaction. For example:  
§ “In your opinion, what is this question asking you?”   
§ “Can you tell me what does the term **** mean to you?”  
§ “If you were to reword this question, how would you word it?”  
§ “What were you thinking of when you heard this question?”  
§ “Are there any words you find confusing in the question?”  

 
§ [Taking field note] 

 
§ [Proceed to the next question after participant has provided his/her thoughts] 

 
 

Probing questions  
 
Comprehension of the Question or Words  
 

§ “Can you tell me in your own words what this question was asking?” 
§ “Could you give me an example of what this means?” 
§ “What does this term______ mean to you as it’s used in this question?” 

 
Decision Process &Retrieval from Memory 
 

§ “How sure are you about your answer?” 
§ “What were you thinking when you answer the question?” 
§ “How did you arrive at your answer? How easy or hard was it for you to choose an 

answer?” 
 

Answer Categories 
 

§ “What do the answer choices mean to you?” 
§ “Tell me how you came to pick that answer.” 
§ “Tell me why you didn’t pick the other answer choices.” 

 
Response Processes 
 

§ “How hard was if for you to answer this question?  What about the question made it hard 
for you to answer?” 

§ “Would the question be easier for you to answer if the question added the 
word________?” 

§ “You looked puzzled. Are any words or phrases confusing to you? Is there any other way 
to ask the question to make it clearer and easier to answer? 

§ “What did you like about the question? What did you not like about the question?” 
 
 



 

 

195 

End of the interview 
§ “This is the end of the interview. Before we finish the interview, I’m going to ask some 

questions about your personal information. If there is any question you do not wish to 
answer, simply tell me and we can skip that question.” 
 
[Complete the personal information sheet] 
 

§ Thank you very much for providing the time to help us! This is very helpful!” 
 

§ “Do you have additional comments to these questions?” 
[Give interviewee time to think and share additional comments.] 

 
§ “Do you have any questions about the study?” 

[Answer the questions and thank again for his/her participation.] 
 

“My contact information is on this study information sheet. If you have any concern or question 
later, please feel free to contact me. Thank you again!”  
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Appendix 7 

 
 

Chinese Older Adults’ Perceived Physical Literacy Questionnaire 
�Cognitive interview� 

(Translated English version) 
 
 

 
 
Study Identification Number: __________________  
 
 
Interviewer’s Name: ______________  
 
 
Data of Interview: _____/______/_______ (mm/dd/yy) 
 
 
 
 
Instruction 
 

• I’m going to ask you some questions about your attitude and opinions towards 
physical activity and yourself. by physical activity, in this survey, we refer to the 
physical activities that you do by your own choice with an aim to keep fit, stay 
healthy, or have fun, for example, doing tai-chi, taking a stroll, brisk walking, 
biking, dancing, doing radio calisthenics, swimming, stretching, lifting dumbbells, 
and so on. Those activities that you have to do, such as household chores, farming 
chores, or activities required in your jobs, are not considered as physical activity at 
here.   
 

• Besides, doing physical activity regularly means doing physical activity at least 3 
times a week, each time last about half an hour or more. 

 
• Please select one response that best describe your present opinion for each question 

using a 5-point scale, where 5 is “extremely”, 4 is “very”, 3 is “somewhat”, 2 is “A 
little”, 1 is “not at all”. If you do not know how to answer a question, you can select 
“Do Not Know”. 

 
• Do you have any question before we begin?  

[If yes, answer respondent’s question.] 
[If no, start the interview] 
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M2 How much do you value the physical health 
benefits brought by physical activity? Not at all 
valued, A little valued, Somewhat valued, Very 
valued, or Extremely valued? 
 
 
Comments:  
 
 
 

�Not at all valued=1 
�A little valued=2 
�Somewhat valued=3 
�Very valued=4 
�Extremely valued=5 
�Do not know=99 
 

M3 How much do you value the mental benefits 
brought by physical activity? Not at all valued, A 
little valued, Somewhat valued, Very valued, or 
Extremely valued? 
 
 
Comments: 
 
 
 

�Not at all valued=1 
�A little valued=2 
�Somewhat valued=3 
�Very valued=4 
�Extremely valued=5 
�Do not know=99 

 

… … 
(Only for illustration; not show all items) 

 
 
 
 
 
Show card: 
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Appendix 8 

Preliminary Screening Form 
 
Introduction: 
��� 
“Before we start, I need to ask you some questions to make sure you are the fit enough to 
participate in this study” 1'��v7tb�r4��ruGT(4@�@�n��7�
m�SWy 
 
1. Are you aged 60 years or older? 4@�.\ 60-	!w 
Yes □           No □ (if no, participant not eligible, end of screening) 
@P □           �@ □ (&H�@v��`�X�F�v]EYo) 
 
2. Is it easy for you to communicate in Mandarin Chinese or Kaifeng dialect? +
4GhLB
pf8`1,f�K*?�w 
Yes □           No □ (if no, participant not eligible, end of screening) 
@P □           �@ □ (&H�@v��`�X�F�v]EYo 
 
3. Do you live at home currently? 4Q��#)q�w 
Yes □           No □ (if no, participant not eligible, end of screening) 
@P □           �@ □ (&H�@v��`�X�F�v]EYo 
 
4. Do you have a diagnosis of any significant and untreated major psychiatric conditions? 4C
ICae;C>APZVMN!w 
No □            Yes □ (if yes, participant not eligible, end of screening) 
@P □           �@ □ (&H�@v��`�X�F�v]EYo 
 
5. Do you have a diagnosis of dementia or any acute illness currently? 4Q�CICae;C
_/O�8`��23N!w 
No □            Yes □ (if yes, participant not eligible, end of screening) 
@P □           �@ □ (&H�@v��`�X�F�v]EYo 
 
6. Is it difficult for you to hear what I am saying? 4�7cfCIC"s�w 
No □            Yes □ (if yes, participant not eligible, end of screening) 
@P □           �@ □ (&H�@v��`�X�F�v]EYo 
 
[If the participant passed all the screening questions, give the participant the study information 
form, read the form, and ask for oral consent.] [&H��`pl	9CYoruv^��`
SW�*
[k:vik:v0�gr+<P�$R5�6] 
[If participant did not pass the screening questions, politely tell the participant why he/she 
cannot participate in this study.] [&H��`ICplYoruvUjP d��`���
�/%=J��DSW] 
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Appendix 9 

 
 
 

Chinese Older Adults’ Perceived Physical Literacy 
Questionnaire  

(Translated English version) 
 
 

 
 
 
 
Study Identification Number: __________________  
 
 
Interviewer’s Name: ______________  
 
 
Data of Interview: _____/______/_______ (mm/dd/yy) 
 
 
 
Introduction:  
 

• Thank you very much for taking the time to take this survey!  
 

• Before we start the survey interview, I would like to explain how this survey 
interview works.  

• This interview will take about 20 to 30 minutes, and your answers will help us learn 
about Chinese older adults’ physical activity and physical literacy.  

• Take your time in answering the questions. There is no right or wrong, good or bad 
answers, so please feel free to choose any answer based on your situations or 
thoughts.  

• Again, we will try our best to protect your confidentiality. We can skip any 
questions that you don’t feel comfortable with, and we can stop this interview at any 
time point if you don’t wish to continue.  
 

• Do you have any question before we begin?  
[If yes, answer respondent’s question.] 
[If no, start the interview]  
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§ Frist, I’m going to ask you some questions about how much physical activity you did 
during the past 7 days, or the last week. 

[Read the question statement; Click respondent’s choice] 
 

PA1 Over the past 7 days, how often did 
you participate in sitting activities 
such as reading, watching TV, or 
doing handcrafts? 

�NEVER (go to PA2) = 1 
�SELDOM (1-2 DAYS) (go to PA1F) =2 
�SOMETIMES (3-4 DAYS) (go to PA1F) 
=3 
�OFTEN (5-7 DAYS) (go to PA1F) =4 
 

PA1F On average, how many hours did you 
engage in these sitting activities per 
day? 

(If PA1=never=0) 
�Less than 1 hour =1 
�1 but less than 2 hours=2 
�2 - 4 hours=3 
�more than 4 hours =4 

PA2 
 

Over the past 7 days, how often did 
you take a walk outside your home or 
yard for any reason? For example, 
for fun or exercise, walking to work, 
walking the dog, etc. 

�NEVER (go to PA3) = 1 
�SELDOM (1-2 DAYS) (go to PA2F) =2 
�SOMETIMES (3-4 DAYS) (go to PA2F) 
=3 
�OFTEN (5-7 DAYS) (go to PA2F) =4 
 

PA2F  
 

On average, how many hours per day 
did you spend walking? 

(If PA2=never=0) 
�Less than 1 hour =1 
�1 but less than 2 hours=2 
�2 - 4 hours=3 
�more than 4 hours =4 

PA3 
 

Over the past 7 days, how often did 
you engage in light physical activities 
such as stretching exercise, walking, 
fishing, singing, playing musical 
instruments, and so on? Light 
physical activity are activities that 
low intense, not increase your heart 
and breath rate, and not make you 
sweat. 

�NEVER (go to PA4) = 1 
�SELDOM (1-2 DAYS) (go to PA3F) =2 
�SOMETIMES (3-4 DAYS) (go to PA3F) 
=3 
�OFTEN (5-7 DAYS) (go to PA3F) =4 
 

PA3F On average, how many hours did you 
engage in these light sport or 
recreational activities? 

(If PA3=never=0) 
�Less than 1 hour =1 
�1 but less than 2 hours=2 
�2 - 4 hours=3 
�more than 4 hours =4 
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PA4 
 

Over the past 7 days, how often did 
you engage in moderate physical 
activities such as brisky walking, Tai-
chi, biking, swimming, dancing and 
so on? Moderate physical activity are 
activities that have some intense, 
increase your heart and breath rate 
somewhat, and make you sweat 
somewhat.   

�NEVER (go to PA5) = 1 
�SELDOM (1-2 DAYS) (go to PA4F) =2 
�SOMETIMES (3-4 DAYS) (go to PA4F) 
=3 
�OFTEN (5-7 DAYS) (go to PA4F) =4 
 

PA4F On average, how many hours did you 
engage in these moderate sport or 
recreational activities? 

(If PA4=never=0) 
�Less than 1 hour =1 
�1 but less than 2 hours=2 
�2 - 4 hours=3 
�more than 4 hours =4 

PA5 
 

Over the past 7 days, how often did 
you engage in strenuous physical 
activities such as jogging, swimming, 
cycling, singles tennis, aerobic dance, 
or other similar activities? Strenuous 
physical activities are activities that 
are intense, increase your heart and 
breath rate dramatically, and make 
you sweat a lot. 

�NEVER (go to PA6) = 1 
�SELDOM (1-2 DAYS) (go to PA5F) =2 
�SOMETIMES (3-4 DAYS) (go to PA5F) 
=3 
�OFTEN (5-7 DAYS) (go to PA5F) =4 
 

PA5F  On average, how many hours did you 
engage in these strenuous sport or 
recreational activities? 

(If PA5=never=0) 
�Less than 1 hour =1 
�1 but less than 2 hours=2 
�2 - 4 hours=3 
�more than 4 hours =4 

PA6 
 

Over the past 7 days, how often did 
you do any exercises specifically to 
increase muscle strength and 
endurance, such as lifting weights or 
pushups, etc.? 

�NEVER (go to PAH1) = 1 
�SELDOM (1-2 DAYS) (go to PA6F) =2 
�SOMETIMES (3-4 DAYS) (go to PA6F) 
=3 
�OFTEN (5-7 DAYS) (go to PA6F) =4 
 

PA6F On average, how many hours did you 
engage in these strenuous sport or 
recreational activities? 

(If PA6=never=0) 
�Less than 1 hour =1 
�1 but less than 2 hours=2 
�2 - 4 hours=3 
�more than 4 hours =4 
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PAH1 
 

During the past 7 days, have you done any light 
housework, such as dusting or washing dishes? 

�NO=1 
�YES =2 
 

PAH2 
 

During the past 7 days, have you done any heavy 
housework or chores, such as vacuuming, scrubbing floors, 
washing windows, or carrying wood? 

�NO=1 
�YES =2 
 

 During the past 7 days, did you engage in any of the following activities? 
Please answer YES or NO for each item. 

PAF1 Home repairs like painting, wallpapering, electrical work, 
etc. 

�No=1    
�Yes=2 

PAF2 Lawn work or yard care, including snow or leaf removal, 
wood chopping, etc.    

�No=1    
�Yes=2 

PAF3 Outdoor gardening. �No=1    
�Yes=2 

PAF4 Caring for another person, such as children, dependent 
spouse, or another adult.  

�No=1    
�Yes=2 

PAW During the past 7 days, did you work for pay or as a 
volunteer? 

�NO=1(go to 
REG) 
�YES =2 
(go to questions 
PAWT) 
 

PAWT How many hours per week did you work for pay and or as a volunteer? 
 __________ hours 
 

PAWTY Which of the following categories best describes the amount of physical 
activity required on your job and or volunteer work? 

 Mainly sitting with some slight arm movement (Examples: 
seat worker, bus driver, etc.) 

�No=1    
�Yes=2 

 Sitting or standing with some walking (Examples: cashier, 
general office worker)  

�No=1    
�Yes=2 

 Walking with some handling of materials generally weighing 
less than 50 JIN (Examples: mailman, waiter/waitress, 
construction worker) 

�No=1    
�Yes=2 

 Walking and heavy manual work often requiring handling of 
materials weighting over 50 JIN (Ex: farm or general laborer) 

�No=1    
�Yes=2 
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REG Are you a regular exerciser? That is, at most weeks, you do at least 3 times physical 
activity, and each time last about half an hour or more. 

�No=1  (Go to the next section) 
�Yes=2 (Go to question REGY)  

 
REGY How long have you been doing physical activity regularly? Less than one year, one 
to five years, five to ten years, ten to fifteen years, or over fifteen years? 

�Less than 1 year=1 
�1 to 5 years=2 
�5 to 10 years=3    
�10 to 15 years=4 
�Over 15 years=5   

 
• I’m going to ask you some questions about your attitude and opinions towards 

physical activity and yourself. by physical activity, in this survey, we refer to the 
physical activities that you do by your own choice with an aim to keep fit, stay 
healthy, or have fun, for example, doing tai-chi, taking a stroll, brisk walking, 
biking, dancing, doing radio calisthenics, swimming, stretching, lifting dumbbells, 
and so on. Those activities that you have to do, such as household chores, farming 
chores, or activities required in your jobs, are not considered as physical activity at 
here.   

• Besides, doing physical activity regularly means doing physical activity at least 3 
times a week, each time last about half an hour or more. 

• I will read each question for you, after I read the question, please select one 
response that can best describe your present opinion for the question. 

• Here are the opinions [show and give the respondent the show card 1], not at all, a 
little, somewhat, very, and extremely. Let’s practice one question to see how this 
work.  

 
[Read the practice question] 
How much do you like physical activity? Not at all, A little like, Somewhat like, Very 
like, or Extremely like?  
[Pause for the respondent to answer the question] 
 

• [If the respondent has no problem for answering the question, go to ask “do you have 
any question before we begin”] 

• [If the respondent has problem for answering the question, explain more] – Well, let 
me explain more. If you don’t like physical activity, please select “not at all valued”; 
if you like physical activity a little bit, please select “a little like”; if you like physical 
activity somewhat, you can select “somewhat like”; if you very like physical activity, 
you can select “very valued”; and if you very very like physical activity, please select 
“extremely like”. If you do not know how to answer a question, you can select “Do 
Not Know”. 
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• So what is your answer? [Explain how to use the scale if the respondent still don’t 
know how to use the scale] 

 
• Do you have any question before we begin?  

[If yes, answer respondent’s question.] 
[If no, start the survey] 
[Read the question statement; Click respondent’s choice] 

PLa1 How much do you value the physical health 
benefits brought by physical activity? Not at all 
valued, A little valued, Somewhat valued, Very 
valued, or Extremely valued? 

�Not at all valued=1 
�A little valued=2 
�Somewhat valued=3 
�Very valued=4 
�Extremely valued=5 
�Do not know=99 
 

PLa2 How much do you value the mental benefits 
brought by physical activity, such as making 
you feel good, less stress, or feel mind clearer?  
Not at all valued, A little valued, Somewhat 
valued, Very valued, or Extremely valued? 

�Not at all valued=1 
�A little valued=2 
�Somewhat valued=3 
�Very valued=4 
�Extremely valued=5 
�Do not know=99 
 

PLa3 How much do you value the social benefits 
brought by physical activity, such as helping 
with your social networking and developing 
friendships? Not at all valued, A little valued, 
Somewhat valued, Very valued, or Extremely 
valued? 

�Not at all valued=1 
�A little valued=2 
�Somewhat valued=3 
�Very valued=4 
�Extremely valued=5 
�Do not know=99 
 

PLa4 How important is physical activity for you? Not 
at all important, A little important, Somewhat 
important, Very important, or Extremely 
important? 
 

�Not at all important=1 
�A little important=2 
�Somewhat important=3 
�Very important=4 
�Extremely important=5 
�Do not know=99 
 

PLa5 How important do you think physical activity is 
for people in your age? Not at all important, A 
little important, Somewhat important, Very 
important, or Extremely important? 

�Not at all important=1 
�A little important=2 
�Somewhat important=3 
�Very important=4 
�Extremely important=5 
�Do not know=99 
 



 

 

205 

PLa6 How much time and effort did you put in 
physical activity? Not at all, A little amount, 
Somewhat amount, Very amount, or Extremely 
amount? 
 

�Not at all=1 
�A little amount=2 
�Somewhat amount=3 
�Very amount=4 
�Extremely amount=5 
�Do not know=99 
 

PLa7 How hard you tried to do physical activity well? 
Not at all hard, A little hard, Somewhat hard, Very 
hard, or Extremely hard? 
 

�Not at all hard=1 
�A little hard=2 
�Somewhat hard=3 
�Very hard=4 
�Extremely hard=5 
�Do not know=99 
 

PLa8 How much do you enjoy the process of doing 
physical activity? Not at all enjoyable, A little 
enjoyable, Somewhat enjoyable, Very enjoyable, 
or Extremely enjoyable? 
 

�Not at all enjoyable=1 
�A little enjoyable=2 
�Somewhat enjoy=3 
�Very enjoy=4 
�Extremely  =5 
�Do not know=99 
 

PLa9 How much satisfaction do you derive from 
participating in physical activity? No 
satisfaction, A little amount satisfaction, 
Somewhat amount satisfaction, Very amount 
satisfaction, or Extremely amount satisfaction? 
 

�No satisfaction=1 
�A little amount 

satisfaction=2 
�Somewhat amount 

satisfaction=3 
�Very amount satisfaction=4 
�Extremely amount 

satisfaction=5 
�Do not know=99 
 

PLa10 How much joy do you derive from physical 
activity? Not at all joyful, A little joyful, 
Somewhat joyful, Very joyful, or Extremely 
joyful? 
 

�Not at all joyful=1 
�A little joyful=2 
�Somewhat joyful=3 
�Very joyful=4 
�Extremely joyful=5 
�Do not know=99 
 

PLa11 How much happiness do you derive from 
physical activity? No happiness, A little amount 
happiness, Somewhat amount happiness, Very 
amount happiness, or Extremely amount 
happiness? 

�No happiness=1 
�A little amount happiness=2 
�Somewhat amount 

happiness=3 
�Very amount happiness=4 
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�Extremely amount 
happiness=5 
�Do not know=99 
 

PLa12 How interested are you in physical activity? Not 
at all interested, A little interested, Somewhat 
interested, Very interested, or Extremely 
interested? 
 

�Not at all interesting =1 
�A little interesting=2 
�Somewhat interesting=3 
�Very interesting=4 
�Extremely interesting=5 
�Do not know=99 
 

PLa13 How much do you want to do physical activity? 
Not at all want, A little want, Somewhat want, 
Very much want, or Extremely want? 
 

�Not at all want=1 
�A little want=2 
�Somewhat want=3 
�Very much want=4 
�Extremely want=5 
�Do not know=99 
 

PLa14 How important is physical activity in your daily 
life? Not at all important, A little important, 
Somewhat important, Very important, or 
Extremely important? 

�Not at all important=1 
�A little important=2 
�Somewhat important=3 
�Very important=4 
�Extremely important=5 
�Do not know=99 
 

PLa15 How restless if you didn’t do physical activity 
for a period of time, a feeling of missing out on 
something? Not at all restless, A little restless, 
Somewhat restless, Very restless, or Extremely 
restless? 

�Not at all restless=1 
�A little restless=2 
�Somewhat restless=3 
�Very restless=4 
�Extremely restless=5 
�Do not know=99 
 

PLb16 Compared to majority of people in your age 
group and same sex, how physically fit do you 
think you are? Not at all fit, A little fit, Somewhat 
fit, Very fit, or Extremely fit? 

�Not at all fit=1 
�A little fit=2 
�Somewhat fit=3 
�Very fit=4 
�Extremely fit=5 
�Do not know=99 
 

PLb17 What is your ability to walk continuously for 
half an hour at your normal pace? Not at all 
capable, A little capable, Somewhat capable, Very 
capable, or Extremely capable? 

�Not at all capable =1 
�A little capable =2 
�Somewhat capable =3 
�Very capable =4 
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 �Extremely capable=5 
�Do not know=99 
 

PLb18 What is your ability to climb two floors without 
stopping, such as from first floor to third floor? 
Not at all capable, A little capable, Somewhat 
capable, Very capable, or Extremely capable? 
 

�Not at all capable =1 
�A little capable =2 
�Somewhat capable =3 
�Very capable =4 
�Extremely capable=5 
�Do not know=99 
 

PLb19 What is your ability to squat fully? Not at all 
capable, A little capable, Somewhat capable, Very 
capable, or Extremely capable? 
 

�Not at all capable =1 
�A little capable =2 
�Somewhat capable =3 
�Very capable =4 
�Extremely capable=5 
�Do not know=99 
 

PLb20 What is your ability to carrying ten JIN, which 
is about the weight of one bottle of cooking oil, 
with your hands nonstop for five minutes? Not 
at all capable, A little capable, Somewhat capable, 
Very capable, or Extremely capable? 
 

�Not at all capable =1 
�A little capable =2 
�Somewhat capable =3 
�Very capable =4 
�Extremely capable=5 
�Do not know=99 
 

PLb21 What is your ability to grip an object, such as a 
stair rail, a hammer, or a full bag of groceries? 
Not at all capable, A little capable, Somewhat 
capable, Very capable, or Extremely capable? 
 

�Not at all capable =1 
�A little capable =2 
�Somewhat capable =3 
�Very capable =4 
�Extremely capable=5 
�Do not know=99 
 

PLb22 What is your ability to do light physical activity 
for half an hour, such as casual walking, biking, 
dancing slowly, or stretching? Not at all capable, 
A little capable, Somewhat capable, Very capable, 
or Extremely capable? 
 

�Not at all capable =1 
�A little capable =2 
�Somewhat capable =3 
�Very capable =4 
�Extremely capable=5 
�Do not know=99 
 

PLb23 What is your ability to do moderate physical 
activity for half an hour, such as brisk walking, 
swimming, jogging, or badminton? Not at all 
capable, A little capable, Somewhat capable, Very 
capable, or Extremely capable? 

�Not at all capable =1 
�A little capable =2 
�Somewhat capable =3 
�Very capable =4 
�Extremely capable=5 
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 �Do not know=99 
 

PLb24 What is your ability to do high intensity 
physical activity for half an hour, such as 
running, basketball, soccer, jumping rope? Not 
at all capable, A little capable, Somewhat capable, 
Very capable, or Extremely capable? 
 

�Not at all capable =1 
�A little capable =2 
�Somewhat capable =3 
�Very capable =4 
�Extremely capable=5 
�Do not know=99 
 

PLb25 What is your ability to do the physical activities 
that are not high-intensity but require 
endurance, such as walking, radio calisthenics, 
cycling, or jogging? Not at all capable, A little 
capable, Somewhat capable, Very capable, or 
Extremely capable? 
 

�Not at all capable =1 
�A little capable =2 
�Somewhat capable =3 
�Very capable =4 
�Extremely capable=5 
�Do not know=99 
 

PLb26 What is your ability to do the physical activities 
that rely mainly on your muscle strength and 
power, such as dumbbell lifting, squat, or wall 
push-up? Not at all capable, A little capable, 
Somewhat capable, Very capable, or Extremely 
capable? 
 

�Not at all capable =1 
�A little capable =2 
�Somewhat capable =3 
�Very capable =4 
�Extremely capable=5 
�Do not know=99 
 

PLb27 What is your ability to do the physical activity 
depends on your balance, such as walking alone 
straight line, standing on one leg, or walk heel 
to toe? Not at all capable, A little capable, 
Somewhat capable, Very capable, or Extremely 
capable? 
 

�Not at all capable =1 
�A little capable =2 
�Somewhat capable =3 
�Very capable =4 
�Extremely capable=5 
�Do not know=99 
 

PLc28 How confident are you about keeping up some 
amount of physical activity when you 
experience great stress? Not at all confident, A 
little confident, Somewhat confident, Very 
confident, or Extremely confident? 

�Not at all confident=1 
�A little confident=2 
�Somewhat confident=3 
�Very confident=4 
�Extremely confident=5 
�Do not know=99 
 

PLc29 How confident are you about keeping up some 
amount of physical activity when you have 
physical function limitation, such as having 
joint problem that affects your mobility? Not at 
all confident, A little confident, Somewhat 

�Not at all confident=1 
�A little confident=2 
�Somewhat confident=3 
�Very confident=4 
�Extremely confident=5 
�Do not know=99 
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confident, Very confident, or Extremely 
confident? 

 

PLc30 How confident are you about keeping up some 
amount of physical activity when you 
experience chronic pain? Not at all confident, A 
little confident, Somewhat confident, Very 
confident, or Extremely confident? 

�Not at all confident=1 
�A little confident=2 
�Somewhat confident=3 
�Very confident=4 
�Extremely confident=5 
�Do not know=99 
 

PLc31 How confident are you about keeping up some 
amount of physical activity when you feel lazy? 
Not at all confident, A little confident, Somewhat 
confident, Very confident, or Extremely 
confident? 

�Not at all confident=1 
�A little confident=2 
�Somewhat confident=3 
�Very confident=4 
�Extremely confident=5 
�Do not know=99 
 

PLc32 How confident are you about keeping up some 
amount of physical activity when you have 
balance problem? Not at all confident, A little 
confident, Somewhat confident, Very confident, or 
Extremely confident? 

�Not at all confident=1 
�A little confident=2 
�Somewhat confident=3 
�Very confident=4 
�Extremely confident=5 
�Do not know=99 
 

PLc33 How confident are you about keeping up some 
amount of physical activity when you don’t 
have much free time? Not at all confident, A little 
confident, Somewhat confident, Very confident, or 
Extremely confident? 

�Not at all confident=1 
�A little confident=2 
�Somewhat confident=3 
�Very confident=4 
�Extremely confident=5 
�Do not know=99 
 

PLc34 How confident are you about keeping up some 
amount of physical activity if you have chronic 
health issue, such as heart disease, cancer, or 
diabetes? Not at all confident, A little confident, 
Somewhat confident, Very confident, or 
Extremely confident? 

�Not at all confident=1 
�A little confident=2 
�Somewhat confident=3 
�Very confident=4 
�Extremely confident=5 
�Do not know=99 
 

PLc35 How confident are you about keeping up some 
amount of physical activity when some issues 
interrupt your regular routine? Not at all 
confident, A little confident, Somewhat confident, 
Very confident, or Extremely confident? 

�Not at all confident=1 
�A little confident=2 
�Somewhat confident=3 
�Very confident=4 
�Extremely confident=5 
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�Do not know=99 
 

PLc36 How confident are you about keeping up some 
amount of physical activity when you don’t 
have a someone to workout with? Not at all 
confident, A little confident, Somewhat confident, 
Very confident, or Extremely confident? 

�Not at all confident=1 
�A little confident=2 
�Somewhat confident=3 
�Very confident=4 
�Extremely confident=5 
�Do not know=99 
 

PLc37 How confident are you about keeping up some 
amount of physical activity when you have 
childcare duty? Not at all confident, A little 
confident, Somewhat confident, Very confident, or 
Extremely confident? 

�Not at all confident=1 
�A little confident=2 
�Somewhat confident=3 
�Very confident=4 
�Extremely confident=5 
�Do not know=99 
 

PLc38 How confident are you about keeping up some 
amount of physical activity when the physical 
activity programs you like are not available 
near your residence? Not at all confident, A little 
confident, Somewhat confident, Very confident, or 
Extremely confident? 

�Not at all confident=1 
�A little confident=2 
�Somewhat confident=3 
�Very confident=4 
�Extremely confident=5 
�Do not know=99 
 

PLc39 How confident are you about keeping up some 
amount of physical activity when there is no 
public exercise equipment near your residence? 
Not at all confident, A little confident, Somewhat 
confident, Very confident, or Extremely 
confident?  

�Not at all confident=1 
�A little confident=2 
�Somewhat confident=3 
�Very confident=4 
�Extremely confident=5 
�Do not know=99 
 

PLc40 How confident are you about keeping up some 
amount of physical activity when there are no 
physical activity facilities near your residence, 
such as no available parks, gyms, or public 
squares? Not at all confident, A little confident, 
Somewhat confident, Very confident, or 
Extremely confident? 

�Not at all confident=1 
�A little confident=2 
�Somewhat confident=3 
�Very confident=4 
�Extremely confident=5 
�Do not know=99 
 

PLc41 How confident are you about keeping up some 
amount of physical activity when the weather is 
very bad? Not at all confident, A little confident, 
Somewhat confident, Very confident, or 
Extremely confident? 

�Not at all confident=1 
�A little confident=2 
�Somewhat confident=3 
�Very confident=4 
�Extremely confident=5 
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�Do not know=99 
 

PLc42 How confident are you about keeping up some 
amount of physical activity when the 
temperature is too hot? Not at all confident, A 
little confident, Somewhat confident, Very 
confident, or Extremely confident? 

�Not at all confident=1 
�A little confident=2 
�Somewhat confident=3 
�Very confident=4 
�Extremely confident=5 
�Do not know=99 
 

PLc43 How confident are you about keeping up some 
amount of physical activity when the outside air 
quality is bad? Not at all confident, A little 
confident, Somewhat confident, Very confident, or 
Extremely confident? 

�Not at all confident=1 
�A little confident=2 
�Somewhat confident=3 
�Very confident=4 
�Extremely confident=5 
�Do not know=99 
 

PLc44 How confident are you about keeping up some 
amount of physical activity when the physical 
activity you usually do is not convenient to do? 
Not at all confident, A little confident, Somewhat 
confident, Very confident, or Extremely 
confident? 

�Not at all confident=1 
�A little confident=2 
�Somewhat confident=3 
�Very confident=4 
�Extremely confident=5 
�Do not know=99 
 

PLc45 How confident are you about keeping up some 
amount of physical activity when your 
neighborhood is not convenient for walking, 
such as no sidewalks? Not at all confident, A 
little confident, Somewhat confident, Very 
confident, or Extremely confident? 

�Not at all confident=1 
�A little confident=2 
�Somewhat confident=3 
�Very confident=4 
�Extremely confident=5 
�Do not know=99 
 

PLc46 How confident are you about keeping up some 
amount of physical activity when you need to 
take care of someone who lacks the ability to 
maintain independent living, such as sick family 
members? Not at all confident, A little confident, 
Somewhat confident, Very confident, or 
Extremely confident? 

�Not at all confident=1 
�A little confident=2 
�Somewhat confident=3 
�Very confident=4 
�Extremely confident=5 
�Do not know=99 
 

PLc47 How confident are you about keeping up some 
amount of physical activity when the 
temperature is too cold? Not at all confident, A 
little confident, Somewhat confident, Very 
confident, or Extremely confident? 

�Not at all confident=1 
�A little confident=2 
�Somewhat confident=3 
�Very confident=4 
�Extremely confident=5 
�Do not know=99 



 

 

212 

 

PLd48 How confident are you in doing physical 
activity as good as other people in your age 
group and same sex? Not at all confident, A little 
confident, Somewhat confident, Very confident, or 
Extremely confident? 

�Not at all confident=1 
�A little confident=2 
�Somewhat confident=3 
�Very confident=4 
�Extremely confident=5 
�Do not know=99 
 

PLd49 How confident are you in doing physical 
activity as much as other people in your age 
group and same sex? Not at all confident, A little 
confident, Somewhat confident, Very confident, or 
Extremely confident? 

�Not at all confident=1 
�A little confident=2 
�Somewhat confident=3 
�Very confident=4 
�Extremely confident=5 
�Do not know=99 
 

PLd50 How confident are you to keep doing physical 
activity regularly for the next 3 months? Not at 
all confident, A little confident, Somewhat 
confident, Very confident, or Extremely 
confident? 

�Not at all confident=1 
�A little confident=2 
�Somewhat confident=3 
�Very confident=4 
�Extremely confident=5 
�Do not know=99 
 

PLd51 How confident are you to keep doing physical 
activity regularly for the next 10 years? Not at 
all confident, A little confident, Somewhat 
confident, Very confident, or Extremely 
confident? 

�Not at all confident=1 
�A little confident=2 
�Somewhat confident=3 
�Very confident=4 
�Extremely confident=5 
�Do not know=99 
 

PLd52 How confident are you to keep doing physical 
activity regularly with the fact of getting older? 
Not at all confident, A little confident, Somewhat 
confident, Very confident, or Extremely 
confident? 

�Not at all confident=1 
�A little confident=2 
�Somewhat confident=3 
�Very confident=4 
�Extremely confident=5 
�Do not know=99 
 

PLd53 How confident are you to overcome the barriers 
during physical activity? Not at all confident, A 
little confident, Somewhat confident, Very 
confident, or Extremely confident? 

�Not at all confident=1 
�A little confident=2 
�Somewhat confident=3 
�Very confident=4 
�Extremely confident=5 
�Do not know=99 
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PLd54 When you set a physical activity goal, how 
confident are you to achieve that goal? Not at all 
confident, A little confident, Somewhat confident, 
Very confident, or Extremely confident? 

�Not at all confident=1 
�A little confident=2 
�Somewhat confident=3 
�Very confident=4 
�Extremely confident=5 
�Do not know=99 
 

PLd55 How confident are you in your ability to do 
more physical activity? Not at all confident, A 
little confident, Somewhat confident, Very 
confident, or Extremely confident? 

�Not at all confident=1 
�A little confident=2 
�Somewhat confident=3 
�Very confident=4 
�Extremely confident=5 
�Do not know=99 
 

PLd56 How positive do you feel about yourself in 
general? Not at all positive, A little positive, 
Somewhat positive, Very positive, or Extremely 
positive? 

�Not at all positive=1 
�A little positive=2 
�Somewhat positive=3 
�Very positive=4 
�Extremely positive=5 
�Do not know=99 
 

PLd57 How confident are you to keep doing physical 
activity regularly for the next 3 years? Not at all 
confident, A little confident, Somewhat confident, 
Very confident, or Extremely confident? 

�Not at all confident=1 
�A little confident=2 
�Somewhat confident=3 
�Very confident=4 
�Extremely confident=5 
�Do not know=99 
 

PLe58 What is your ability to work well with people 
that you are not familiar with during physical 
activity? Not good at all, A little good, Somewhat 
good, Very good, or Extremely? 

�Not good at all=1 
�A little good=2 
�Somewhat good=3 
�Very good=4 
�Extremely good=5 
�Do not know=99 
 

PLe59 What is your ability to get along well with the 
people you do physical activity with? Not good 
at all, A little good, Somewhat good, Very good, 
or Extremely? 

�Not good at all=1 
�A little good=2 
�Somewhat good=3 
�Very good=4 
�Extremely good=5 
�Do not know=99 
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PLe60 If you were asked to participate in group 
physical activity, what is your ability to join in a 
new physical activity group? Not good at all, A 
little good, Somewhat good, Very good, or 
Extremely? 

�Not good at all=1 
�A little good=2 
�Somewhat good=3 
�Very good=4 
�Extremely good=5 
�Do not know=99 
 

PLe61 If you were asked to participate in group 
physical activity, what is your ability to build 
good relationships with others in the group?  
Not good at all, A little good, Somewhat good, 
Very good, or Extremely? 

�Not good at all=1 
�A little good=2 
�Somewhat good=3 
�Very good=4 
�Extremely good=5 
�Do not know=99 
 

PLe62 What is your ability to get the physical activity 
– related information that you need form other 
people, such us when you have questions about 
where to find a venue for your workout or 
where offers more physical activity programs? 
Not good at all, A little good, Somewhat good, 
Very good, or Extremely? 

�Not good at all=1 
�A little good=2 
�Somewhat good=3 
�Very good=4 
�Extremely good=5 
�Do not know=99 
 

PLe63 What is your ability to provide support to help 
others with physical activity? Not good at all, A 
little good, Somewhat good, Very good, or 
Extremely? 

�Not good at all=1 
�A little good=2 
�Somewhat good=3 
�Very good=4 
�Extremely good=5 
�Do not know=99 
 

PLe64 What is your ability to be the leader to bring 
others to do physical activity? Not good at all, A 
little good, Somewhat good, Very good, or 
Extremely? 

�Not good at all=1 
�A little good=2 
�Somewhat good=3 
�Very good=4 
�Extremely good=5 
�Do not know=99 
 

PLe65 What is your ability to get the physical activity 
guidance that you need form other people, such 
us when you need someone to provide 
instructions or to lead the workout? Not good at 
all, A little good, Somewhat good, Very good, or 
Extremely? 

�Not good at all=1 
�A little good=2 
�Somewhat good=3 
�Very good=4 
�Extremely good=5 
�Do not know=99 
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PLf66 How clear are you about what physical 
activities are the most beneficial for you? Not at 
all clear, A little clear, Somewhat clear, Very 
clear, or Extremely clear? 

�Not at all clear=1 
�A little clear=2 
�Somewhat clear=3 
�Very clear=4 
�Extremely clear=5 
�Do not know=99 
 

PLf67 How clear are you about what the ideal amount 
of physical activity is for you? Not at all clear, A 
little clear, Somewhat clear, Very clear, or 
Extremely clear? 

�Not at all clear=1 
�A little clear=2 
�Somewhat clear=3 
�Very clear=4 
�Extremely clear=5 
�Do not know=99 
 

PLf68 How clear are you about how to adjust or adapt 
your physical activity according to the 
conditions of your body? Not at all clear, A little 
clear, Somewhat clear, Very clear, or Extremely 
clear? 

�Not at all clear=1 
�A little clear=2 
�Somewhat clear=3 
�Very clear=4 
�Extremely clear=5 
�Do not know=99 
 

PLf69 How clear are you about how to enhance your 
physical activity ability? Not at all clear, A little 
clear, Somewhat clear, Very clear, or Extremely 
clear? 

�Not at all clear=1 
�A little clear=2 
�Somewhat clear=3 
�Very clear=4 
�Extremely clear=5 
�Do not know=99 
 

PLf70 How clear are you about the benefits of regular 
physical activity for your well-being? Not at all 
clear, A little clear, Somewhat clear, Very clear, or 
Extremely clear? 

�Not at all clear=1 
�A little clear=2 
�Somewhat clear=3 
�Very clear=4 
�Extremely clear=5 
�Do not know=99 
 

PLf71 How clear are you about the recommended 
weekly minimal physical activity amount for 
older adults? Not at all clear, A little clear, 
Somewhat clear, Very clear, or Extremely clear? 

�Not at all clear=1 
�A little clear=2 
�Somewhat clear=3 
�Very clear=4 
�Extremely clear=5 
�Do not know=99 
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PLf72 How clear are you about how to prevent injury 
during physical activity? Not at all clear, A little 
clear, Somewhat clear, Very clear, or Extremely 
clear? 

�Not at all clear=1 
�A little clear=2 
�Somewhat clear=3 
�Very clear=4 
�Extremely clear=5 
�Do not know=99 

 
• Thank you! Next, I am going to ask you about your perceived competence for 

exercising regularly.  
 

• Please assuming that you were intending either to begin now a permanent regimen 
of physical activity regularly or to permanently maintain your regular physical 
activity regimen.  

 
• I will read the four statement to you, and I need you to tell me that the extent to 

which each statement is true for you using a 7-point scale. If the statement is not 
true for you, please select 1 point “Not at all true”; if the statement is very true for 
you, please select 7 point “very true”; the higher point means the statement is more 
true for your situation. [Show participant the show card 2] 

 
• Please tell me the number that can best indicate the extent to which each statement 

is true for you. If you do not know how to answer the question, you can select “Do 
Not Know”.   

[Read the question statement; Circle the point] 
 
SD1 I feel confident in my ability to exercise regularly. 
 
           1        2      3   4         5    6          7 
Not at all True                          Somewhat True       Very Ture 
 
�Do not know=99 
 
SD2 75. I now feel capable of exercising regularly. 
 
            1        2      3  4         5    6          7 
Not at all True                       Somewhat True                  Very Ture 
 
�Do not know=99 
 
SD3 I am able to exercise regularly over the long term. 
 
           1        2      3  4         5    6          7 
Not at all True                       Somewhat True                  Very Ture 
 
�Do not know=99 
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SD477. I am able to meet the challenge of exercising regularly. 
 
           1        2      3  4         5    6          7 
Not at all True                       Somewhat True                  Very Ture 
 
�Do not know=99 
 

• Before we finish the interview, I’m going to ask some questions about your personal 
information. If there is any question you don’t wish to answer or you don’t know 
the answer simply tell me and we can skip that question.  

 
AGE What is your year of birth?   

_____Year       
�Refused =88  
�Do not know = 99 

 
SEX How do you identify your sex? Female, Male of other?  

�Female =1 
�Male =2 
�Other =3 
�Refused =88 
�Do not know = 99 
 

MAR What is your marital status? Are you never married, married, separated, widowed 
or divorced?  

�Never married =1  
�Married =2     
�Separated =3   
�Widowed =4   
�Divorced =5  
�Refused =88     
�Do not know = 99 

ARE Currently, are you living in urban area or rural area? 
�Urban =1 
�Rural = 2 
�Do not know = 99 
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EDU What is the level of education you have completed? 
�No school =1 
�Some primary school =2 
�Primary school graduate =3 
�Some middle school =4 
�Middle school graduated =5 
�Some high school =6 
�High school graduated =7 
�Some college, no degree =10 
�Associate’s degree =11 
�Bachelor’s degree =12 
�Graduate degree =13 
�Refused =88    
�Do not know = 99 

 
LIV Who do you live with now?  Live alone, with spouse, children, other family member, 
friends, or others.  

�Live alone =1 
�Spouse =2 
�Children =3 
�Other family member =4 
�Friends =5 
�Others =6 
�Refused =8 
�Don’t Know =9 

 
RET Are you currently retired?  

�No =1    
�Yes [Ask RETY] =2     
�Refused=88      
�Do not know=99 

RETY [If Retired] How many years have you retired?    
______ Year 
�Refused = 88 
�Do not know =9 
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HEA How would you say your own health status? Is it excellent, good, fair or poor?  
�Very good =5 
�Good =4 
�Fair =3 
�Poor =2 
�Very poor=1 
�Refused =88 
�Do not know =99 

 
AMB Do you need cane or walker for walking? 

�No Need =1 
�Cane= 2 
�Walker =3 
�Do not know =99 

 
COM Last question, what health issues do you have? (Please select all known health issues) 
 
�Hypertension �Hyperlipidemia �High cholesterol �Diabetes 
�Osteoporosis �Stroke �Joint problem �Back problem 
�Heart disease �Asthma �Digestive problems �Depression 
�Thyroid problem �Renal problem �Liver problem �Lung problem 
�Cancer �Chronic pain �Vision problem  �Epilepsy 
�Other health issue:  

�No health issue 
 
 
 
 
Closing: 

• Thank you! We finished our interview! Thank you very much for your time and 
help! If you have any question or concern about this study in the future, you are free 
to contact me. My contact information is on the information sheet I gave to you 
[point the contact information to the respondent]. 

• Here is a little gift for you to thank you for your time and your help! [Give the gift] 
• Thank you again! 

  



 

 

220 

 
Show card 1 
 
 

 
 
 
 
 
 
 
 
 
 
Show card 2 
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�¥Ǎá(țqƽZȾ~ 
(Chinese version) 

 
 
 
 
 
 
 
 
 
 
Study Identification Number: __________________  
 
 
Interviewer’s Name: ______________  
 
 
Data of Interview: _____/______/_______ (mm/dd/yy) 
 
 
 
 
 
*。: 

• ɉßĂȆýĖƭ�oņŜȅƠ� 
• §é½Ⱦ~�i�ćĀO¶ǣǇý*。
ȞŜȾ~� 
• ı�Ⱦ~ĸɀ�¶śǵ 20f 30aȵ�ýƗ ƴÎÞrć.!ǹ�¥Ǎá(Ɨțq-�ț
qƽZƗþ]� 

• ć4ȃŢ�ȾɐǇý�ý�-ĄĄ ƴŢ�Ⱦɐ�ýƗƴŗŨłÌȸ�a�ýĞžǡÛƗ
ĀŪȣęƴŗÓǯ�¼ŏł��Ⱦɐý�ăā ƴ�ć.�-ȒȚȞ�Ⱦɐ�¼ŏý�ɀ

�Ā[ ƴ!, ć.��-ɆĸKş� 
• ýȝł)�Ⱦɐ�	 

[¼ŏł� ƴȾɐ] 
[¼ŏŨł�é½Ⱦ~]  
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§ ɓO�ć4Ⱦý 
%łWý§Ț� 7· Ĉǎ 1�ȱ�oțqȺźƗþ]� 

§ [ȃȾɐ�tȣ`ƴŗ] 
PA1 §Ț� 7·ȱ�ýł´ǅß«ƞ+"
%

ŭq�¼�ȃ�ȃĕ�ƜƌǷ�Ɯƌǝ�

ƜĎŇ�ĈJĎÚƳ	ŨJȚ�1f 2
·�3-4·�ȝĺ 5f 7·	 

□�Ŀ(Ȓ PA2) = 1 
□ïÐ (1-2 ·) (Ȓ PA1F) =2 
□łĸ (3-4 ·) (Ȓ PA1F) =3 
□ǅß (5-7 ·) (Ȓ PA1F) =4 

PA1F §Ȟ%ķÁȱ�ý¶ƿàª
·úV«ƞ

_Ïĸ? Ð# 1 Ïĸ�1f 2Ïĸ�2f 4
Ïĸ�ȝĺȋȚ 4Ïĸ	 

(¼ŏ PA1=�Ŀ=0) 
□Ð# 1 Ïĸ =1 
□1 f 2 Ïĸ=2 
□2 f 4 Ïĸ=3 
□ȋȚ 4 Ïĸ=4 

PA2 
 

§Ț� 7·ȱ�ýł´ǅßfĊ³ȉq�
¼�įŠ�8�uĚõŠȉ��Ŵƃ� 

�ǴƳ	ŨJȚ�1f 2·�3-4·�ȝĺ
5f 7·	 

□�Ŀ(Ȓ PA3) = 1 
□ïÐ (1-2 ·) (Ȓ PA2F) =2 
□łĸ (3-4 ·) (Ȓ PA2F) =3 
□ǅß (5-7 ·) (Ȓ PA2F) =4 

PA2F  
 

§ýfĊ³ȉqƗȞ%ķÁȱ�ýàª


·úVȉȑ_Ïĸ? Ð# 1 Ïĸ�1f 2
Ïĸ�2f 4Ïĸ�ȝĺȋȚ 4Ïĸ	 

(¼ŏ PA2=�Ŀ=0) 
□Ð# 1 Ïĸ =1 
□1 f 2 Ïĸ=2 
□2 f 4 Ïĸ=3 
□ȋȚ 4 Ïĸ=4 

PA3 
 

§Ț� 7·ȱ�ýł´ǅß+"
%ȗæ
Ɨțq(ÓĺȪ%_��÷�`ŧ�oõ
ýƗòȒ��Ɨțq)�¼�J7Øț
q�ȴɗ��ŞĈŶ¹��ƳƳ	ŨJ

Ț�1f 2·�3-4·�ȝĺ 5f 7·	 

□�Ŀ(Ȓ PA4) = 1 
□ïÐ (1-2 ·) (Ȓ PA3F) =2 
□łĸ (3-4 ·) (Ȓ PA3F) =3 
□ǅß (5-7 ·) (Ȓ PA3F) =4 

PA3F §ý+"ȗæțqƗȞ%ķÁȱ�ýàª


·úVJ-�ȗæțq_�Ïĸ? Ð#
1 Ïĸ�1f 2Ïĸ�2f 4Ïĸ�ȝĺȋ
Ț 4Ïĸ	 

(¼ŏ PA3=�Ŀ=0) 
□Ð# 1 Ïĸ =1 
□1 f 2 Ïĸ=2 
□2 f 4 Ïĸ=3 
□ȋȚ 4 Ïĸ=4 

PA4 §Ț� 7·ȱ�ýł´ǅß+"�æƗț
q(ÓĺȪ%ǚAýòȒ��ĹĻoõ�
ƪ`ŧƗțq)�¼�õŠȉ�¸Ŏě/č/
j�ä©Ǥ�äĩ<Ī�Ɖ
ǥȥæųū

ĈɔǡǯȖƳƳ	ŨJȚ�1f 2·�3-4
·�ȝĺ 5f 7·	 

□�Ŀ(Ȓ PA5) = 1 
□ïÐ (1-2 ·) (Ȓ PA4F) =2 
□łĸ (3-4 ·) (Ȓ PA4F) =3 
□ǅß (5-7 ·) (Ȓ PA4F) =4 

PA4F §ý+"�æțqƗķÁȱ�ýàª
·

úVJ-��æțq_�Ïĸ? Ð# 1 Ï
ĸ�1f 2Ïĸ�2f 4Ïĸ�ȝĺȋȚ 4
Ïĸ	 

(¼ŏ PA4=�Ŀ=0) 
□Ð# 1 Ïĸ =1 
□1 f 2 Ïĸ=2 
□2 f 4 Ïĸ=3 
□ȋȚ 4 Ïĸ=4 

PA5 
 

§Ț� 7·ȱ�ýł´ǅß+"ŷŻƗț
q�ÓĺȪ%ǚAýòȒ��íŻoõ�

`ŧ´Ɨțq��¼�ȏŠ�ƀÙ�ď

□�Ŀ(Ȓ PA6) = 1 
□ïÐ (1-2 ·) (Ȓ PA5F) =2 
□łĸ (3-4 ·) (Ȓ PA5F) =3 
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Ɔ�õǧ¹ƗȒǤ�õȥųūĈɔǡǯȖ

ƳƳ	ŨJȚ�1f 2·�3-4·�ȝĺ 5
f 7·	 

□ǅß (5-7 ·) (Ȓ PA5F) =4 
 

PA5F  §ý+"ŷŻțqƗķÁȱ�ýàª
·

úVJ-�ŷŻƗŭq_�Ïĸ? Ð# 1 
Ïĸ�1f 2Ïĸ�2f 4Ïĸ�ȝĺȋ
Ț 4Ïĸ	 

(¼ŏ PA5=�Ŀ=0) 
□Ð# 1 Ïĸ =1 
□1 f 2 Ïĸ=2 
□2 f 4 Ïĸ=3 
□ȋȚ 4 Ïĸ=4 

PA6 
 

§Ț� 7·ȱ�ýł´ǅß+"oíǒǑ
lȳĈǒǑǏlƗțq�¼���ȶ�2

¨Ġȕ�/ǠȊ«�ë<��ƳƳ	ŨJ

Ț�1f 2·�3-4·�ȝĺ 5f 7·	 

□�Ŀ(Ȓ PAH1) = 1 
□ïÐ (1-2 ·) (Ȓ PA6F) =2 
□łĸ (3-4 ·) (Ȓ PA6F) =3 
□ǅß (5-7 ·) (Ȓ PA6F) =4 

PA6F §ý+"ǒǑlȳțqƗķÁȱ�ý¶ƿ

àª
·úV+"-�ȺźǒǑƗŭq_

�Ïĸ? Ð# 1 Ïĸ�1f 2Ïĸ�2f 4
Ïĸ�ȝĺȋȚ 4Ïĸ	 

(¼ŏ PA6=�Ŀ=0) 
□Ð# 1 Ïĸ =1 
□1 f 2 Ïĸ=2 
□2 f 4 Ïĸ=3 
□ȋȚ 4 Ïĸ=4 

PAH1 
 

§Ț� 7·ȱ�ĺ�łJ
%ȗōƗÊp�¼�Ŭơ�Đ¨�Ų
ĐŸÒ	 

□Ũł=1 
□ł=2 

PAH2 
 

§Ț� 7·ȱ�ĺ�łJ
%ƹȲƗÊp�¼�Ę¨�īŬȽ
Ư	 

□Ũł=1 
□ł=2 

 §Ț� 7·ȱ�ýĺ�ł+"-
Ɨŭq, Ȃ ƴłĈǎŨł� 
PAF1 ıF×ÊƄ¯�¼�ƸhÉS�Ȉ±ǁ�ŦƌÚƳƳ □Ũł=1 

□ł=2 
PAF2 ıƇi�ɅƄ¯�¼�ŲĐǫ��FkœŐ ƳƳ □Ũł=1 

□ł=2 
PAF3 §Ċ³ŖǨƧǩ □Ũł=1 

□ł=2 
PAF4 žɎȮM�ÂÁÂºĈY,Ê( □Ũł=1 

□ł=2 
PAW §Ț� 7·ȱ�ýĺ�ĿJ�(ô)ÚĈJłɏǬŦƗÚ?	 □Ũł=1(Ȓ 

REG) 
□ł=2(Ȓ PAWT) 

PAWT ¼ŏł�Ȫ§Ț� 7·�ý
VJ!_�ÏĸƗÚ?� 
               Ïĸ 

PAWTY -
�
�ƴŗţȘģȜ@ƗÚ?ùȇ	 
 «ƞƉĎÚ?�¼�«ƞÚ?ƗÚ�ůŦǂÚ(��ŇƳ □Ũł=1 

□ł=2 
 «ĈƱ�Ɉǵȉq�¼�ĭȷ��mUÉ�ÚƳ □Ũł=1 

□ł=2 
 óɍȉ�ħ 50Ĳ-
ƗȲƁ�¼�õȤ��ńp�Ƴ □Ũł=1 

□ł=2 
 Ɉǵȉq�âħqȋȚ 50ĲƗȲƁ�¼�Ú¨Ú(Ƴ □Ũł=1 

□ł=2 
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REG úƗŌȁ�ýǅßȟǯțq�? Óĺȁ�¶´İþ]�Ţ�ȟǯǢÐ 3Ŝ-��ŢŜyÏĸ
-�Ɨțq� 

 □�ĺ=1  (Ȓ

Ȭa) 
                                        □ĺƗ=2 (Ȓ REGY)  

 
REGY ƙiýÜǅ¬Ĝțq´Ðá!	Ð# 1á�1f 5á�5f 10á�10f 15á�ȝĺ¶#
15á	  

□Ð# 1á=1 
□1f 5 á=2 
□5f 10 á=3    
□10f 15 á=4 
□¶# 15 á=5   
 

• ȆȆ�ģ
Ō�ć4Ⱦý
%Ⱦɐ�W#ýÌțqȺźƗöæ�ĀŪ�ć.ȞȱȁƗț
q�ĺĝ
%ý§ý�!Ⱥźȕ<�3ȿ¿�ƳƙƗČJƗ
%țq�B¼ď¸Ŏě�į

ȉ�õȉ�ɔǡǯȖ�ȒǤ�äĩĪ�ųū�7Øțq���ȶ��ƷƗ�8ĺÊps

q�ƧƊ��§Ú?�óɍǵJƗŭqb�Ƶ�§Ⱦɐ��ǅßțqĺĝŢ�ǢÐțq 3
Ŝ�ŢŜyÏĸ-�� 

• ��i
Ŕ�ćȃǇýŢ�Ⱦɐ�ćȃÆȾɐ-��Ȃýȣę
�ŀȈȜýƙiĂ�Ɨȣ
ɋ�  

• Ȟĺ�ǚƗȣɋ [Ǉ��ǎØƢȣɋ|], ”ÆT�”�”łŹ”�”ţȘ”�”ï”��”ɉß”�
¼ŏý�Ɵȧåǿ¼= ƴő�Ⱦɐ��-ȣę“�Ɵȧ”� [、� ƴ
�Ⱦɐ] 

• [ȃȾɐ� ĝƞȣɋ|] ţ¼ȁćȾ�ýł´�ŝțq�	ĺÆT��ŝ�łŹ�ŝ�ţ
Ș�ŝ�ï�ŝ�ȝĺɉß�ŝ	ýƗ ƴĺ	 [ĽK�ǇÌĵĸɀ ƴȾɐ] 

• [¼ŏÌĵɌd ƴ!Ⱦɐ, Ⱦ“�ɊƗȾɐȭĺNȞŔȣ�ć.é½iýȝłY,)�Ⱦ
ɐ�	”] 

• [¼ŏÌĵ�Ɵȧ¼= ƴ�ȟ
ŠǹȰ] – Ũ"�ć[ǹȰ

�Óĺȁ�¼ŏý��ŝ
țq�ý�-ȣę”ÆT��ŝ”�¼ŏýłŹ�ŝțq�ý�-ȣę”łŹ�ŝ” �¼ŏý
ǸñȝĺţȘ�ŝțqƗ�ý�-ȣę”ţȘ�ŝ”�¼ŏýï�ŝțq�ȪÓȣ ”ï�
ŝ”�¼ŏýɉßɉß�ŝțq�ȪýÓȣ ”ɉß�ŝ”� ¼ŏý�ƟȧĈǎ�Ā ƴȞ�
Ⱦɐ�ý�-ȣę”�Ɵȧ”� 

• Ȫƅ§ý4ȣę)�	 [¼ŏÌĵȝĺ�Ɵȧ÷� ƴ�[ȟ
ŠǹȰ] 
• �ɊƗȾɐȭĺNȞŔȣ�Ȫ�§ć.é½iýȝłY,)�Ⱦɐ�?  

[¼ŏł� ƴȾɐ�¼ŏŨł�é½Ⱦ~]  
§  [ȃȾɐ�tȣ`ƴŗ] 

PLa1 ýł´ȲǷțqǇýȕ<LçÝŌƗ»²�	ÆT

�ȲǷ�łŹȲǷ�ţȘȲǷ�ïȲǷ�Ĉǎɉß

ȲǷ	  

□ÆT�ȲǷ=1 
□łŹȲǷ=2 
□ţȘȲǷ=3 
□ïȲǷ=4 
□ɉßȲǷ=5 

□�Ɵȧ
=99 

PLa2 ýł´ȲǷțqǇýòƇLçÝŌƗ»²�, ţ¼
Þr@ĂǸľ»�Ƀ:�l, ĂǸøȑľŲļƳ
Ƴ	ÆT�ȲǷ�łŹȲǷ�ţȘȲǷ�ïȲǷ�

ĈǎɉßȲǷ	 

□ÆT�ȲǷ=1 
□łŹȲǷ=2 
□ţȘȲǷ=3 
□ïȲǷ=4 
□ɉßȲǷ=5 

□�Ɵȧ
=99 
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PLa3 ýł´ȲǷțqǇýƤ&ĵɊÝŌƗ»²�, ţ¼
ÞrýƤ&�&��ƷƗ	ÆT�ȲǷ�łŹȲ

Ƿ�ţȘȲǷ�ïȲǷ�ĈǎɉßȲǷ	 

□ÆT�ȲǷ=1 
□łŹȲǷ=2 
□ţȘȲǷ=3 
□ïȲǷ=4 
□ɉßȲǷ=5 

□�Ɵȧ
=99 

PLa4 ýǺ��țqÌýł´Ȳǵ�? ÆT�Ȳǵ�łŹ
Ȳǵ�ţȘȲǵ�ïȲǵ�ĈǎɉßȲǵ	 

 

□ÆT�Ȳǵ=1 
□łŹȲǵ=2 
□ţȘȲǵ=3 
□ïȲǵ=4 
□ɉßȲǵ=5 

□�Ɵȧ
=99 

PLa5 ýǺ��țqÌýȞ�áǀƗ(Ōǻł´Ȳǵ? Æ
T�Ȳǵ�łŹȲǵ�ţȘȲǵ�ïȲǵ�Ĉǎɉ

ßȲǵ	 

□ÆT�Ȳǵ=1 
□łŹȲǵ=2 
□ţȘȲǵ=3 
□ïȲǵ=4 
□ɉßȲǵ=5 

□�Ɵȧ
=99 

PLa6 ýĔR!´Ðĸɀƺl§țqî��	ÆTŨł�

łŹ�ţȘ´�ï´�Ĉǎɉß´	 
□ÆTŨł=1 
□łŹ=2 
□ţȘ´=3 
□ï´=4 
□ɉß´=5 

□�Ɵȧ
=99 

PLa7 îýțqĸ�ýł´ÔlƗ�ĒțqJJ»�	Æ

T�Ôl, łŹÔl�ţȘÔl�ïÔl�Ĉǎɉ
ßÔl	 
 

□ÆT�Ôl=1 
□łŹÔl=2 
□ţȘÔl=3 
□ïÔl=4 
□ɉßÔl=5 

□�Ɵȧ
=99 

PLa8 ýł´'�țqƗȚƩ�	 ÆT�'��łŹ'
��ţȘ'��ï'��Ĉǎɉß'�	 
 

□ÆT�'�=1 
□łŹ'�=2 
□ţȘ'�=3 
□ï'�=4 
□ɉß'� =5 

□�Ɵȧ
=99 

PLa9 ý+��țq�Ăf!´ÐŵȎĂ�	ÆT�ŵ

Ȏ�łŹŵȎ�ţȘŵȎ�ïŵȎ�Ĉǎɉßŵ

Ȏ	 
 

□ÆT�ŵȎ=1 
□łŹŵȎ=2 
□ţȘŵȎ=3 
□ïŵȎ=4 
□ɉßŵȎ =5 

□�Ɵȧ
=99 

PLa10 ý+��țq�Ăf!´Ðõ��	ÆT�õ��
łŹõ��ţȘõ��ïõ��Ĉǎɉßõ�	 
 

□ÆT�õ�=1 
□łŹõ�=2 
□ţȘõ�=3 
□ïõ�=4 
□ɉßõ� =5 

□�Ɵȧ
=99 

PLa11 ý+��țq�Ăf!´ÐãƥĂ�	ÆT�ã
ƥ�łŹãƥ�ţȘãƥ�ïãƥ�Ĉǎɉßã

ƥ	 

□ÆT�ãƥ=1 
□łŹãƥ=2 
□ţȘãƥ=3 
□ïãƥ=4 
□ɉßãƥ =5 

□�Ɵȧ
=99 

PLa12 úƗŌȁ�ýÌțqł´ĂXȍ�? ÆT�ĂX
ȍ�łŹĂXȍ�ţȘĂXȍ�ïĂXȍ�Ĉǎɉ

ßĂXȍ	 
 

□ÆT�ĂXȍ=1 
□łŹĂXȍ=2 
□ţȘĂXȍ=3 
□ïĂXȍ=4 

□�Ɵȧ
=99 
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□ɉßĂXȍ =5 
PLa13 ýł´ĀǵJțq�? ÆT�Ā�łŹĀ�ţȘ

Ā�ïĀ�ĈǎɉßĀ	 
 
 

□ÆT�Ā=1 
□łŹĀ=2 
□ţȘĀ=3 
□ïĀ=4 
□ɉßĀ =5 

□�Ɵȧ
=99 

PLa14 ýǸñ�țq§ýƈŭî�{ł´ȲǵƗ¨9�	
ÆT�Ȳǵ�łŹȲǵ�ţȘȲǵ�ïȲǵ�Ĉǎ

ɉßȲǵ	 

□ÆT�Ȳǵ=1 
□łŹȲǵ=2 
□ţȘȲǵ=3 
□ïȲǵ=4 
□ɉßȲǵ=5 

□�Ɵȧ
=99 

PLa15 ¼ŏ
šĸɀ�țqƗǾýł4ł´ÐȪƧ“ÐJ
!Ź)�Ɨ”�ÅĂ�	ÆTŨł�Å�łŹ�
Å�ţȘ�Å�ï�Å�ɉß�Å	 

□ÆTŨł�Å=1 
□łŹ�Å=2 
□ţȘ�Å=3 
□ï�Å=4 
□ɉß�Å=5 

□�Ɵȧ
=99 

PLb16 ýǸñ��¶´İ�ý�áɘš�ùeƗ(ƛţ�
ýǺ�ýƗȕ<ł´íL	ÆT�íL�łŹí

L�ţȘíL�ïíL�ɉßíL	 

□ÆT�íL=1 
□łŹíL=2 
□ţȘíL=3 
□ïíL=4 
□ɉßíL=5 

□�Ɵȧ
=99 

PLb17 ýƉýàßȉȑȥæ�ɀĳƗȉ�yÏĸƗǚl¼
=	ÆTŨłǚl�łŹǚl�ţȘłǚl�ïł

ǚl�ȝĺɉßłǚl? 

□ÆTŨłǚl =1 
□łŹǚl =2 
□ţȘłǚl =3 
□ïłǚl=4 
□ɉßłǚl=5 

□�Ɵȧ
=99 

PLb18 ýȠǉƀ�ÖŚƗǚl¼=, ţ¼ȁ+
Öf�
Ö	 ÆTŨłǚl�łŹǚl�ţȘłǚl�ïł
ǚl�ȝĺɉßłǚl? 
 

□ÆTŨłǚl =1 
□łŹǚl =2 
□ţȘłǚl =3 
□ïłǚl=4 
□ɉßłǚl=5 

□�Ɵȧ
=99 

PLb19 ýÆTȔ
ŌƗǚl¼=	ÆTŨłǚl�łŹǚ
l�ţȘłǚl�ïłǚl�ȝĺɉßłǚl? 

□ÆTŨłǚl =1 
□łŹǚl =2 
□ţȘłǚl =3 
□ïłǚl=4 
□ɉßłǚl=5 

□�Ɵȧ
=99 

PLb20 ýƉĎĥxĲƗ�Ǵĥ�$aȵƗǚl¼=, xĲ
¶śĺ
ŘɒƉũƗȲȳ	ÆTŨłǚl�łŹǚ

l�ţȘłǚl�ïłǚl�ȝĺɉßłǚl? 
 

□ÆTŨłǚl =1 
□łŹǚl =2 
□ţȘłǚl =3 
□ïłǚl=4 
□ɉßłǚl=5 

□�Ɵȧ
=99 

PLb21 ýƉĎĦƾ�ǴƗǚl¼=�ţ¼ȁĦđĎ�ȹ
Á�Ĉǎ
ıǲɒƁƳƳ	ÆTŨłǚl�łŹǚ

l�ţȘłǚl�ïłǚl�ȝĺɉßłǚl? 
 

□ÆTŨłǚl =1 
□łŹǚl =2 
□ţȘłǚl =3 
□ïłǚl=4 
□ɉßłǚl=5 

□�Ɵȧ
=99 
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PLb22 ýȠǉJyÏĸ:íæțqƗǚl¼=�ţ¼yÏ
ĸĄȉ�ĄǤ�Ĉǎ7ØțqƳƳ	ÆTŨłǚ

l�łŹǚl�ţȘłǚl�ïłǚl�ȝĺɉß

łǚl? 
 

□ÆTŨłǚl =1 
□łŹǚl =2 
□ţȘłǚl =3 
□ïłǚl=4 
□ɉßłǚl=5 
 

□�Ɵȧ
=99 

PLb23 ýȠǉJyÏĸ�ƳíæțqƗǚl¼=�ţ¼y
Ïĸõȉ�Ąȏ�ųū�ĈǎďǌŤƆ�ƷƗ	Æ

TŨłǚl�łŹǚl�ţȘłǚl�ïłǚl�

ȝĺɉßłǚl? 
 

□ÆTŨłǚl =1 
□łŹǚl =2 
□ţȘłǚl =3 
□ïłǚl=4 
□ɉßłǚl=5 

□�Ɵȧ
=99 

PLb24 ýȠǉJyÏĸɖíæțqƗǚl¼=�ţ¼yÏ
ĸõȏ�ďƶƆ�ȓȎƆ�ĈǎȒǊ�ƷƗ	ÆT

Ũłǚl�łŹǚl�ţȘłǚl�ïłǚl�ȝ

ĺɉßłǚl? 

□ÆTŨłǚl =1 
□łŹǚl =2 
□ţȘłǚl =3 
□ïłǚl=4 
□ɉßłǚl=5 

□�Ɵȧ
=99 

PLb25 ýJȪ%�ĺïŷŻ8ĺɈǏlƗțqƗǚl¼
=�ţ¼ȁȉȑ�äĩ<Ī�ɔǡǯȖ�ĈǎĄȏ

ƳƳ	ÆTŨłǚl�łŹǚl�ţȘłǚl�ï

łǚl�ȝĺɉßłǚl? 
 

□ÆTŨłǚl =1 
□łŹǚl =2 
□ţȘłǚl =3 
□ïłǚl=4 
□ɉßłǚl=5 

□�Ɵȧ
=99 

PLb26 ýJȪ%ɈǵǒǑlȳƗțqƗǚl¼=�ţ¼ȁ
��ȶ�űȔ�Ĉǎ°êG}Ĩ�ƷƗ	ÆTŨł

ǚl�łŹǚl�ţȘłǚl�ïłǚl�ȝĺɉ

ßłǚl? 
 

□ÆTŨłǚl =1 
□łŹǚl =2 
□ţȘłǚl =3 
□ïłǚl=4 
□ɉßłǚl=5 

□�Ɵȧ
=99 

PLb27 ýJȪ%ɈǵàǰǚlƗțqƗǚl¼=�ţ¼ȉ
ƚǂ�zǞƱư�ĈǎǞÑǞȐȠǉȉ�ƷƗ	Æ

TŨłǚl�łŹǚl�ţȘłǚl�ïłǚl�

ȝĺɉßłǚl? 
 

□ÆTŨłǚl =1 
□łŹǚl =2 
□ţȘłǚl =3 
□ïłǚl=4 
□ɉßłǚl=5 

□�Ɵȧ
=99 

PLc28 ýł´ÐEò§ýĂfï¶�lƗþ]
¬Ĝ
Ç
Ɨțqȳ�	ÆTŨłEò�łŹEò�ţȘłE

ò�ïłEò�ĈǎɉßłEò	 

□ÆTŨłEò =1 
□łŹEò=2 
□ţȘłEò =3 
□ïłEò=4 
□ɉßłEò=5 

□�Ɵȧ
=99 

PLc29 ýł´ÐEò§ýȕ<nǚ�fɄgƗĸH¬Ĝ

ÇƗțqȳ�, ţ¼łWǧȾɐÍǣŭq�lƗĸ
H	ÆTŨłEò�łŹEò�ţȘłEò�ïł

Eò�ĈǎɉßłEò	 

□ÆTŨłEò =1 
□łŹEò=2 
□ţȘłEò =3 
□ïłEò=4 
□ɉßłEò=5 

□�Ɵȧ
=99 

PLc30 ýł´ÐEò§ýłĄùƏƓƗþ]
¬Ĝ
ÇƗ
țqȳ�	ÆTŨłEò�łŹEò�ţȘłE

ò�ïłEò�ĈǎɉßłEò	 

□ÆTŨłEò =1 
□łŹEò=2 
□ţȘłEò =3 
□ïłEò=4 
□ɉßłEò=5 

□�Ɵȧ
=99 
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PLc31 ýł´ÐEò§ýǸñł%ąƗþ]
¬Ĝ
ÇƗ
țqȳ�	ÆTŨłEò�łŹEò�ţȘłE

ò�ïłEò�ĈǎɉßłEò	 

□ÆTŨłEò =1 
□łŹEò=2 
□ţȘłEò =3 
□ïłEò=4 
□ɉßłEò=5 

□�Ɵȧ
=99 

PLc32 ýł´ÐEò§ýàǰl�¸»�ĶŪƫŠǯȉƗ
þ]
¬Ĝ
ÇƗțqȳ�	ÆTŨłEò�łŹ

Eò�ţȘłEò�ïłEò�ĈǎɉßłEò	 

□ÆTŨłEò =1 
□łŹEò=2 
□ţȘłEò =3 
□ïłEò=4 
□ɉßłEò=5 

□�Ɵȧ
=99 

PLc33 ýł´ÐEò§ýŨł´Ðƭ>ĸɀƗþ]
¬Ĝ

ÇƗțqȳ�	ÆTŨłEò�łŹEò�ţȘ

łEò�ïłEò�ĈǎɉßłEò	 

□ÆTŨłEò =1 
□łŹEò=2 
□ţȘłEò =3 
□ïłEò=4 
□ɉßłEò=5 

□�Ɵȧ
=99 

PLc34 ýł´ÐEò§ýłĄùƐƑƗþ]
¬Ĝ
ÇƗ
țqȳ��ţ¼ȁłòǜƑ�ƕƒ�ƻÕƑ�Ʒ

Ɨ	ÆTŨłEò�łŹEò�ţȘłEò�ïł

Eò�ĈǎɉßłEò	 

□ÆTŨłEò =1 
□łŹEò=2 
□ţȘłEò =3 
□ïłEò=4 
□ɉßłEò=5 

□�Ɵȧ
=99 

PLc35 ýł´ÐEò§łƮ�þ]�ďĳýķßƈŭÅĢ
Ɨþ]
¬Ĝ
ÇƗțqȳ�	ÆTŨłEò�ł

ŹEò�ţȘłEò�ïłEò�ĈǎɉßłE

ò	 

□ÆTŨłEò =1 
□łŹEò=2 
□ţȘłEò =3 
□ïłEò=4 
□ɉßłEò=5 

□�Ɵȧ
=99 

PLc36 ýł´ÐEò§Ũł(�ý
Ȋǆ6JțqƗþ]

¬Ĝ
ÇƗțqȳ�	ÆTŨłEò�łŹE

ò�ţȘłEò�ïłEò�ĈǎɉßłEò	 

□ÆTŨłEò =1 
□łŹEò=2 
□ţȘłEò =3 
□ïłEò=4 
□ɉßłEò=5 

□�Ɵȧ
=99 

PLc37 ýł´ÐEò§ýɈǵžɎÏÄƗþ]
¬Ĝ
Ç
Ɨțqȳ�	ÆTŨłEò�łŹEò�ţȘłE

ò�ïłEò�ĈǎɉßłEò	 

□ÆTŨłEò =1 
□łŹEò=2 
□ţȘłEò =3 
□ïłEò=4 
□ɉßłEò=5 

□�Ɵȧ
=99 

PLc38 ýł´ÐEò§ýÊɂȜŨłý�ŝƗțqɋƙƗ
þ]
¬Ĝ
ÇƗțqȳ��ţ¼ȁɂȜŨłý�

ŝƗä©Ǥ, äĩ<Ī�¸Ŏě�ƷƗțnɋƙ	
ÆTŨłEò�łŹEò�ţȘłEò�ïłE

ò�ĈǎɉßłEò	 

□ÆTŨłEò =1 
□łŹEò=2 
□ţȘłEò =3 
□ïłEò=4 
□ɉßłEò=5 

□�Ɵȧ
=99 

PLc39 ýł´ÐEò§ýÊɂȜŨłUVțq�ňƗþ]

¬Ĝ
ÇƗțqȳ�	ÆTŨłEò�łŹE

ò�ţȘłEò�ïłEò�ĈǎɉßłEò	 

□ÆTŨłEò =1 
□łŹEò=2 
□ţȘłEò =3 
□ïłEò=4 
□ɉßłEò=5 

□�Ɵȧ
=99 

PLc40 ýł´ÐEò§ýÊɂȜŨłțq©¨Ɨþ]
¬
Ĝ
ÇƗțqȳ�, ţ¼ȁɂȜŨłU¢�Lȕ

□ÆTŨłEò =1 
□łŹEò=2 

□�Ɵȧ
=99 
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ċ�Ĉǎä©�ƷƗ¨ĵ	ÆTŨłEò�łŹE

ò�ţȘłEò�ïłEò�ĈǎɉßłEò	 
□ţȘłEò =3 
□ïłEò=4 
□ɉßłEò=5 

PLc41 ýł´ÐEò§·ťɉß�»Ɨþ]
¬Ĝ
ÇƗ
țqȳ�	ÆTŨłEò�łŹEò�ţȘłE

ò�ïłEò�ĈǎɉßłEò	 

□ÆTŨłEò =1 
□łŹEò=2 
□ţȘłEò =3 
□ïłEò=4 
□ɉßłEò=5 

□�Ɵȧ
=99 

PLc42 ýł´ÐEò§·ť¸żƗþ]
¬Ĝ
ÇƗțq
ȳ�	ÆTŨłEò�łŹEò�ţȘłEò�ï

łEò�ĈǎɉßłEò	 

□ÆTŨłEò =1 
□łŹEò=2 
□ţȘłEò =3 
□ïłEò=4 
□ɉßłEò=5 

□�Ɵȧ
=99 

PLc43 ýł´ÐEò§ƭťȇȳ�»Ɨþ]
¬Ĝ
ÇƗ
țqȳ�	ÆTŨłEò�łŹEò�ţȘłE

ò�ïłEò�ĈǎɉßłEò	 

□ÆTŨłEò =1 
□łŹEò=2 
□ţȘłEò =3 
□ïłEò=4 
□ɉßłEò=5 

□�Ɵȧ
=99 

PLc44 ýł´ÐEò§ý�ĵCJýàĸ�ÿJƗțqƗ
þ]
¬Ĝ
ÇƗțqȳ�	ÆTŨłEò�łŹ

Eò�ţȘłEò�ïłEò�ĈǎɉßłEò	 

□ÆTŨłEò =1 
□łŹEò=2 
□ţȘłEò =3 
□ïłEò=4 
□ɉßłEò=5 

□�Ɵȧ
=99 

PLc45 ýł´ÐEò§ýÊɂȜ�ĵCȉȑƗþ]
¬Ĝ

ÇƗțqȳ��ţ¼ȁŨł(ǯȧ�ƷƗ	ÆT

ŨłEò�łŹEò�ţȘłEò�ïłEò�Ĉ

ǎɉßłEò	 

□ÆTŨłEò =1 
□łŹEò=2 
□ţȘłEò =3 
□ïłEò=4 
□ɉßłEò=5 

□�Ɵȧ
=99 

PLc46 ýł´ÐEò§ýǵžɎǋÐǡƇǚlƗ(Ɨþ]

¬Ĝ
ÇƗțqȳ��ţ¼ȁ§ýǵžɎƈƑÊ

(�ƷƗþ]
	ÆTŨłEò�łŹEò�ţȘ

łEò�ïłEò�ĈǎɉßłEò	 

□ÆTŨłEò =1 
□łŹEò=2 
□ţȘłEò =3 
□ïłEò=4 
□ɉßłEò=5 

□�Ɵȧ
=99 

PLc47 ýł´ÐEò§·ť¸^Ɨþ]
¬Ĝ
ÇƗțq
ȳ�	ÆTŨłEò�łŹEò�ţȘłEò�ï

łEò�ĈǎɉßłEò	 

□ÆTŨłEò =1 
□łŹEò=2 
□ţȘłEò =3 
□ïłEò=4 
□ɉßłEò=5 

□�Ɵȧ
=99 

PLd48 ýł´ÐEòǚµ�¶´İýȞ�áɘš�ùeƗ
(țqƗ
Ŕ»�	ÆTŨłEò�łŹEò�ţ

ȘłEò�ïłEò�ĈǎɉßłEò	 

□ÆTŨłEò =1 
□łŹEò=2 
□ţȘłEò =3 
□ïłEò=4 
□ɉßłEò=5 

□�Ɵȧ
=99 

PLd49 ýł´ÐEòǚµ�¶´İýȞ�áɘš�ùeƗ
(țqȳ
Ŕ´�	ÆTŨłEò�łŹEò�ţ

ȘłEò�ïłEò�ĈǎɉßłEò	 

□ÆTŨłEò =1 
□łŹEò=2 
□ţȘłEò =3 
□ïłEò=4 
□ɉßłEò=5 

□�Ɵȧ
=99 
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PLd50 ýł´ÐEòǚµģ
ŌƗ 3�ŁDĜǶðƗțq
�	ÆTŨłEò�łŹEò�ţȘłEò�ïł

Eò�ĈǎɉßłEò	 

□ÆTŨłEò =1 
□łŹEò=2 
□ţȘłEò =3 
□ïłEò=4 
□ɉßłEò=5 

□�Ɵȧ
=99 

PLd51 ýł´ÐEòǚµ§ģ
ŌƗ 10áDĜǶðƗț
q�	ÆTŨłEò�łŹEò�ţȘłEò�ï

łEò�ĈǎɉßłEò	 

□ÆTŨłEò =1 
□łŹEò=2 
□ţȘłEò =3 
□ïłEò=4 
□ɉßłEò=5 

□�Ɵȧ
=99 

PLd52 ýł´ÐEò§áɘȌŌȌ¶Ɨþ]

ƚDĜł
ǶðƗțq�	 ÆTŨłEò�łŹEò�ţȘł
Eò�ïłEò�ĈǎɉßłEò	 

□ÆTŨłEò =1 
□łŹEò=2 
□ţȘłEò =3 
□ïłEò=4 
□ɉßłEò=5 

□�Ɵȧ
=99 

PLd53 ýł´ÐEòPń§țq�ȦfƗ£ɇ�	ÆTŨ
łEò�łŹEò�ţȘłEò�ïłEò�Ĉǎ

ɉßłEò	 

□ÆTŨłEò =1 
□łŹEò=2 
□ţȘłEò =3 
□ïłEò=4 
□ɉßłEò=5 

□�Ɵȧ
=99 

PLd54 îýÇ
!țqƙŒ��ýł´ÐEò�ÆĆȞ�
ƙŒ�? ÆTŨłEò�łŹEò�ţȘłEò�
ïłEò�ĈǎɉßłEò	 

□ÆTŨłEò =1 
□łŹEò=2 
□ţȘłEò =3 
□ïłEò=4 
□ɉßłEò=5 

□�Ɵȧ
=99 

PLd55 ýł´ÐEòǚµJľ´ȳƗțq�	ÆTŨłE
ò�łŹEò�ţȘłEò�ïłEò�Ĉǎɉß

łEò	 

□ÆTŨłEò =1 
□łŹEò=2 
□ţȘłEò =3 
□ïłEò=4 
□ɉßłEò=5 

□�Ɵȧ
=99 

PLd56 ýÌǡÛƗı<ĂǸł´»�	�»�łŹ»�ţ
Ș»�ï»�Ĉǎɉß»	 

□�»=1 
□łŹ» =2 
□ţȘ» =3 
□ï»=4 
□ɉß»=5 

□�Ɵȧ
=99 

PLd57 ýł´ÐEòǚµ§ģ
ŌƗ 3áDĜǶðƗțq
�	ÆTŨłEò�łŹEò�ţȘłEò�ïł

Eò�ĈǎɉßłEò	 

□ÆTŨłEò =1 
□łŹEò=2 
□ţȘłEò =3 
□ïłEò=4 
□ɉßłEò=5 

□�Ɵȧ
=99 

PLe58 ýǚµ´»¨��÷�ſüƗ(
Ȋï»ƗȮ�J
țq�	�»�łŹ»�ţȘ»�ï»�Ĉǎɉß

»	 

□�»=1 
□łŹ» =2 
□ţȘ» =3 
□ï»=4 
□ɉß»=5 

□�Ɵȧ
=99 
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PLe59 ýǚµ´»¨§țq��e(ƛ²ǭŮƗ�	�
»�łŹ»�ţȘ»�ï»�Ĉǎɉß»	 

□�»=1 
□łŹ» =2 
□ţȘ» =3 
□ï»=4 
□ɉß»=5 

□�Ɵȧ
=99 

PLe60 ¼ŏýǳȩȂ�o¡<țq�ýǚµ´»¨oRf

�ĴƗțq¡<��	�»�łŹ»�ţȘ»�

ï»�Ĉǎɉß»	 

□�»=1 
□łŹ» =2 
□ţȘ» =3 
□ï»=4 
□ɉß»=5 

□�Ɵȧ
=99 

PLe61 ¼ŏýǳȩȂ�o¡<țq�ýǚµ´»¨�¡Ɂ
�ƗY,(èưƗǦ»WƼ�	�»�łŹ»�ţ

Ș»�ï»�Ĉǎɉß»	 

□�»=1 
□łŹ» =2 
□ţȘ» =3 
□ï»=4 
□ɉß»=5 

□�Ɵȧ
=99 

PLe62 ý+,(ȪȱñfýČɈǵƗțqEûƗǚl¼=
��ţ¼§ýɈǵƟȧ§�ȱłțq©ČĈǎ�ȱ

ƗțqɋƙţȘ´�ƷƗEûĸ	�»�łŹ»�

ţȘ»�ï»�Ĉǎɉß»	 

□�»=1 
□łŹ» =2 
□ţȘ» =3 
□ï»=4 
□ɉß»=5 

□�Ɵȧ
=99 

PLe63 ýĬĜ�Þr,(ȟǯțqƗǚl¼=�	�»�
łŹ»�ţȘ»�ï»�Ĉǎɉß»	 

□�»=1 
□łŹ» =2 
□ţȘ» =3 
□ï»=4 
□ɉß»=5 

□�Ɵȧ
=99 

PLe64 ýɏƞ,(
ȊJțqƗǚl¼=�	�»�łŹ
»�ţȘ»�ï»�Ĉǎɉß»	 

□�»=1 
□łŹ» =2 
□ţȘ» =3 
□ï»=4 
□ɉß»=5 

□�Ɵȧ
=99 

PLe65 ý+,(ȪȱñfýČɈǵƗțqĝÍƗǚl¼=
��ţ¼§ýɈǵ(ĝÍq?Ĉǎɏƞ@ȟǯțq

ĸ	�»�łŹ»�ţȘ»�ï»�Ĉǎɉß»	 

□�»=1 
□łŹ» =2 
□ţȘ» =3 
□ï»=4 
□ɉß»=5 

□�Ɵȧ
=99 

PLf66 ýł´ŲřƗƟȧ�%țqɋƙÌýĺŀłƘƗ

�	ÆT�Ųř�łŹŲř�ţȘŲř�ïŲř�

ȝĺɉßŲř	 

□ÆT�Ųř=1 
□łŹŲř=2 
□ţȘŲř=3 
□ïŲř=4 
□ɉßŲř=5 

□�Ɵȧ
=99 

PLf67 ýł´ŲřƗƟȧŀ�ȢýƗțqȳĺ´Ð�	Æ

T�Ųř�łŹŲř�ţȘŲř�ïŲř�ȝĺɉ

ßŲř	 

□ÆT�Ųř=1 
□łŹŲř=2 
□ţȘŲř=3 
□ïŲř=4 
□ɉßŲř=5 

□�Ɵȧ
=99 
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PLf68 ýł´ŲřƗƟȧ¼=ŕġǡÛƗȕ<þ]ÌǡÛ

Ɨțqȟǯȅı�	ÆT�Ųř�łŹŲř�ţȘ

Ųř�ïŲř�ȝĺɉßŲř	 

□ÆT�Ųř=1 
□łŹŲř=2 
□ţȘŲř=3 
□ïŲř=4 
□ɉßŲř=5 

□�Ɵȧ
=99 

PLf69 ýł´ŲřƗƟȧ¼=ĥɖǡÛƗțqǚl�	Æ

T�Ųř�łŹŲř�ţȘŲř�ïŲř�ȝĺɉ

ßŲř	 

□ÆT�Ųř=1 
□łŹŲř=2 
□ţȘŲř=3 
□ïŲř=4 
□ɉßŲř=5 

□�Ɵȧ
=99 

PLf70 ýł´ŲřƗƟȧțqÌýȕòLçÝŌƗ»²

�	ÆT�Ųř�łŹŲř�ţȘŲř�ïŲř�

ȝĺɉßŲř	 

□ÆT�Ųř=1 
□łŹŲř=2 
□ţȘŲř=3 
□ïŲř=4 
□ɉßŲř=5 

□�Ɵȧ
=99 

PLf71 ł´ŲřƗƟȧÌǍá(ĤǪƗŀÏțqȳĺ´Ð

�	ÆT�Ųř�łŹŲř�ţȘŲř�ïŲř�
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