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Chinese international students in American colleges and universities report
low levels of physical activity involvement, which may limit them in terms of
realizing their full human potential (i.e., cognitively, physically, socially). The
purpose of this dissertation was to investigate the psychosocial mechanisms as well as
the sociocultural influences to understand physical activity behavior among Chinese
international students in American higher education.
The first manuscript reviewed the background of physical activity
participation among Chinese students. It also reviewed empirical findings related to
the Youth Physical Activity Promotion (YPAP) model (Welk, 1999).
The second manuscript tested a model of meeting physical activity
recommendation (MPAR), using the YPAP model as the guiding framework in an
effort to identify theoretical predictors of physical activity participation among
Chinese international students. Results revealed that the predisposing, enabling, and
reinforcing factors predicted MPAR among Chinese international students. Different
from Welk’s (1999) model, however, we found that the enabling and reinforcing
factors influenced physical activity indirectly through the predisposing factors, able

	
  
(i.e., Am I able?) and worth (i.e., Is it worth it?), instead of directly. The results
clarify how the YPAP model might be used to understand the physical activity
behavior of Chinese international students studying in American colleges and
universities.
The third manuscript qualitatively explored the physical activity experiences
of Chinese female international graduate students in terms of meanings, facilitators,
and barriers to participation. It revealed that physical activity provided the
participants with a break from their academic work, allowed them some alone time,
gave them feelings of accomplishment, and taught them a process for accomplishing
other things in their lives. Major facilitators included social influences, the
availability of ample resources, their changing perceptions of femininity, and the need
to improve or maintain their health. The most frequent barriers included a lack of
time, self-efficacy, social support, “how to” information, and cultural barriers. This
study adds to our understanding of the physical activity experiences of Chinese
international graduate students, as well offers some direction to colleges and
universities in the U.S. regarding how they might facilitate the physical activity
behavior of Chinese international graduate students in the future.
Based on the two empirical studies, colleges and universities ought to provide
physical activity resources, as well as social resources, to increase the perceived
competence, self-efficacy, positive attitude, and enjoyment of physical activity among
Chinese international students. University curriculums and fitness training programs
should include cross-cultural course content to increase awareness of the unique

	
  

	
  
needs of international students, as well as to help them to remove barriers to their
physical activity participation.
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General Introduction
In general, Chinese students attending American colleges and universities

report low levels of physical activity involvement, which may limit them in terms of
realizing their full human potential (i.e., cognitively, physically, socially). The current
studies seek to: 1) empirically test and modify the Youth Physical Activity Promotion
(YPAP) model in an effort to identify theoretical predictors of physical activity
participation among Chinese international students; and 2) to qualitatively explore the
physical activity experiences of Chinese female international students in terms of
facilitators and barriers to their participation. Using these two methodological
approaches we have identified important factors that influence Chinese students
physical activity participation as they transition into American colleges and
universities. Such information is a necessary step as we move toward the ultimate
design of a physical activity intervention program specifically directed toward future
Chinese international students during this transitional period of their lives.
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International College Students and Health
In recent years, there has been an increase in the number of international

students that have come to the United States for the purpose of pursuing higher
education, and Chinese international students represent the largest proportion of them.
For example, the number of international students enrolled in American colleges and
universities increased by 3% during the 2009-2010 academic year to 690,923 people
(Institute of International Education, [IIE], 2010). This represents a record high
number of international students studying in the United States. This growth was
primarily driven by a 30% increase in Chinese students enrollment (IIE, 2010). There
are nearly 128,000 Chinese students studying in the United States, representing more
than 18% of the total international student population. The majority have come to
study at the graduate level (58.5%), followed by the undergraduate level (26.7%), and
other training (14.8%) (IIE, 2010).
Studying and living in a very different culture than one’s own is challenging,
especially for students who do so on their own. Because they are far from their
family, friends, and familiar surroundings, their social support networks are disrupted.
Common problems identified in the literature include loneliness, lack of support, few
meaningful relationships with host nationals, culture shock, discrimination and
racism, language difficulties, unfamiliar modes of teaching and learning, a changing
sense of identity, unrealistic family and self-expectations, financial problems, crises
at home, and adverse experiences in the host country (Zhao, Kuh, & Carini, 2005).
International students also report being irritable, disorientated, intolerant of
ambiguity, depressed, anxious, neurotic, and paranoid. Additionally, international

	
  

	
  

5	
  

students often avoid social interactions (Dipeolu, Kang, & Cooper, 2007), thereby
limiting their opportunities for social and language skill development.
Asian/Chinese Students
Among students with different ethical backgrounds in American colleges and
universities, Asian students have been found at higher health risk than other students.
For example, among Chinese international students studying at American colleges
and universities, the prevalence of having depressive symptoms has been reported to
be nearly double that of American students (i.e., 47.5% vs. 25%, respectively)
(Cheung, 2011).
Many reasons contribute to the high incidence of psychological problems
among Chinese international students. These include, as eluded to earlier, their
disrupted social support and emotional support networks (Dipeolu et al., 2007).
Research also suggests that international students have higher academic stress and
less time to relax and socialize compared to American students (Zhao et al., 2005).
Additionally, those with lower perceived English proficiency tend to be isolated
because they do not want to be embarrassed and discriminated against due to their
accent and/or lack of fluency in English (Klomegah, 2006).
Physical Activity Among International Students
Physical activity has many physiological and psychological benefits. For
example, regular involvement can lower the risk of overweight/obesity,
cardiovascular disease, chronic diseases, and certain types of cancer (American
College of Sports Medicine [ACSM], 2006; Myers et al., 2004). In addition, it helps
reduce stress, depressive and anxiety symptom, and it can also increase one’s self-
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esteem (Callaghan, 2004; Dubbert, 2002; Dunn, Trivedi, Kampert, Clark, &
Chambliss, 2002).
Although the importance of physical activity has been well documented,
physical activity participation drops precipitously between 15-21 years of age
(Caspersen, Pereira, & Curran, 2000). At the same time, the percentage of adolescents
between 12 and 19 years of age who are overweight or obese has more than tripled,
from 5% to 17%, between 1976 and 2002 (Center for Disease Control and
Prevention, [CDC], 2006). On college and university campuses, the situation is even
worse, with 28.8% of female college students and 39.4% of male college students
being classified as overweight or obese (American College Health Association,
[ACHA], 2009).
Particularly with regard to international students’ physical activity
participation, levels tend to be low. For instance, multiethnic studies have found that
students from Asian and African countries have the lowest levels of physical activity
participation, whereas Caucasian students are the most physically active (Kenya,
Brodsky, Divale, Allegrante, & Fullilove, 2003; Suminski, Petosa, Utter, & Zhang,
2002). Suminski and colleagues (Suminski et al., 2002) compared physical activity
patterns among 874 Asian, 332 African, 1,101 White, and 529 Hispanic American
college students aged 18 to 25 years. According to their self-report responses, 46.7%
of the sample did not engage in vigorous physical activity and 16.7% were physically
inactive. Among women, ethnic-specific rates of physical inactivity were Asian,
28.1%; African, 23.5%; White, 17.4%; and Hispanic, 20.3%. For men, the rates of
inactivity were Asian 11.7%; African, 7.7%; White, 12.0%; and Hispanic, 13.8%.
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Moreover, on the basis of the stages of change construct from the transtheoretical
model, both Asian men and women had the highest rates of being in the
precomtemplation and contemplation stages.
Chinese female international students tend to be especially vulnerable to
physically inactivity. Specifically, Chen (1998) found that Chinese male and female
college students exercised for 204 and 93 minutes per week, respectively, which is
lower than American male and female college students who, on average, were found
to exercise for 273 and 206.4 minutes per week, respectively. This lack of leisuretime physical activity was supported by Yoh, Yang, and Gordon (2008) who found
that Asian female college students averaged only 1.3 hours (i.e., ~ 80 minutes) of
physical activity per week. This was substantially less than the amount of physical
activity reported by female college students from North America, Europe, South
America, and Africa who average 3.3, 2.3, 2.2, and 2.1 hours per week, respectfully
(Yoh et al., 2008). Moreover, the most recent physical activity guidelines suggest that
at least 2.5 hours (i.e., 150 minutes) of moderate-intensity physical activity are
necessary per week to obtain substantial health benefits (Haskell et al., 2007).
There is no doubt that Chinese female students are in urgent need of physical
activity intervention, particularly given the disastrous effects that physical inactivity
has on long-term health, well-being, and overall functioning (e.g., less than optimal
skeletal health development during peek bone mass development years due to low
body weight, physical inactivity, and diets historically low in calcium rich foods,
which results in higher incidence rates of diseases such as osteoporosis later in life).

	
  

	
  

8	
  
Several reasons may explain Asian students’ low rates of physical activity

participation. American and Chinese cultures differ considerably in terms of
sociocultural or natural environmental factors, and these factors may influence
youth’s moral, social, cognitive, and motor development (Yan & McCullagh, 2004),
which may, in turn, result in Chinese students being less physically active.
Traditionally, in Asian countries, low priority is given to physical activity because of
a focus on education of the mind over the physical development of the body (Cardinal
et al., 2009). Students tend to devote most of their time to academic-type work (e.g.,
reading, studying). In order to keep up with schoolwork, the students from nonEnglish speaking countries tend to spend tremendous amounts of time preparing for
their classes, leaving little time for social or recreational activities such as physical
activity. However, when students transition to a new culture, the situation may
change as adaptations to the new culture begin to be made. For example, Davis and
Kattzman (1998) found that Chinese students residing in the United States reported
significantly higher exercise participation levels than did those residing in Hong
Kong, which supports the notion that Western cultures may emphasize exercise
participation more so than do Eastern cultures.
People in Asian countries also have strong gender-role related perceptions,
which may impact physical activity participation. For example, the majority of Asians
believe that sport and physical activity participation are predominantly masculine in
nature. Such perceptions in Asian countries have resulted in Asian women exhibiting
low levels of physical activity during childhood and adolescence (Suminski et al.,
2002).
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Moreover, with industrialization (e.g., automation and computerization at

work, efficient and sedentary forms of transportation), people in Asian countries,
especially those in cities, tend to adopt increasingly sedentary lifestyles. For example,
Fu and Fung (2004) reported that 80% of Chinese people (N = 2,196; 39.0 ± 10.7
years) living in Beijing, Shanghai, and Hong Kong were sedentary (i.e., participating
in < 90 minutes per week of leisure-time physical activity). Overall, people in Asian
countries have low participation rates in regular physical activity, and along with the
increasing trend of higher fat and higher calorie diets, their overweight/obesity rates
have significantly increased in recent years (Mohammadpour-Ahranjani, Rashidi,
Karandish, Eshraghian, & Kalantari, 2004).
The low physical activity participation rates may also be attributed to the
limited number of schools in China that have comprehensive physical education
programs (Yan, Berger, Tobar, & Cardinal, in review), and physical activity programs
in educational settings there having relatively low priority status in comparison to
other subjects, such as mathematics, Chinese, and English (Callaghan, Eves, Norman,
Chang, & Lung, 2002). In addition, people in China may not be as aware of the
benefits of exercise compared to those in America (Lewis, Szabo, Weiner, McCall, &
Piterman, 1997). Likewise, as a developing country, China’s exercise facility
infrastructure is not fully developed (Keating et al., 2006). Given such changing
social mores and fewer parental and adult role models, the youth of Asia are at
increased risk for sedentary living and the associated health risks.
Higher Education: A Challenge and An Opportunity for Health Promotion
The nation’s colleges and universities have been identified as important and
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principal avenues for research addressing physical activity disparity for students
(Keating, Guan, Pinero, & Bridges, 2005). Specifically, they have been identified as
potential settings for shaping students’ thoughts and behaviors before they enter the
workplace and move beyond the reach of college and university health educators.
Importantly, the health behaviors adopted while in college or university may
influence health behaviors long into the future (Sparling, 2003). For example,
participating in physical activity during the college years is associated with positive
effects for selected health knowledge, attitudes, and behaviors of college alumni who
had actively participated in physical activity, compared with similar alumni who had
not been as involved in physical activity (Pearman et al., 1997; Sparling, 2003;
Sparling & Snow, 2002).
As an entry point for international students, colleges and universities become
an important social institution for them to not only earn a degree, but to also
experience and possibly adopt unique Western culture lifestyles and traditions. This
process is referred to as acculturation, which is defined as the differences and changes
in values and behaviors that individuals make as they gradually adopt the cultural
values of the dominant society (Graves, 1967).
Acculturation
Acculturation occurs when groups of individuals having different cultures
come into continuous first-hand contact with people from different cultural
backgrounds, resulting in subsequent changes in the original culture patterns of either
or both groups (Redfield, Linton, & Herskovits, 1936). The process of acculturation
may encompass physical and psychological changes including adaptations to diet,
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climate, housing, communication styles, social interaction, norms, and values of the
new society (Berry, 1997).
The acculturation process can be divided into several steps. Upon arrival to a
new country and as the individual begins experiencing and interacting in the new
environment, adaptations can occur. Over time these adaptations may result in the
individual becoming disassociated with the values of the original culture (Casas &
Casas, 1994). The next level in the acculturation process occurs when an individual’s
preferences shift from the original culture to that of the host culture. The final step of
the acculturation process refers to a permanent change in one’s beliefs, values, and
perceptions of the world. For international students new to the United States, most
will be experiencing acculturation at the first level.
From a different perspective, Berry (1997; 2005) indicated that the process of
acculturation unfolds in four ways: assimilation, integration, separation, and
marginalization. Assimilation refers to the way in which people lose their original
cultural identity as they acquire a new identity in the second culture. Integration refers
to the way in which people develop bicultural orientations and integrate the culture of
both groups. Separation refers to resistance to the acculturation process and the
retention of one’s original cultural values, beliefs, and behaviors. Finally,
marginalization refers to the psychological state in which individuals concede their
original cultural identity in accordance with another group, and find that they are not
very welcome by the host group in which they are trying to be acculturated into.
Acculturation has been reported to be a factor influencing health behaviors.
How acculturation influences the health behaviors of international students depends
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on the dynamic balance between two conflicting forces. One is the positive health
influence associated with a high level of acculturation and integration. The other is
the negative health influence arising from the adoption of unhealthy behaviors such as
the high fat, salt, and sugary diet that is so prevalent in the U.S. For example, one
study revealed that Asian students from China, Japan, and Korea enrolled in
American colleges and universities tended to have diets that were superior to their
American counterparts when they first arrived in the United States (Pan, Dixon,
Himburg, & Huffman, 1999). However, with increased length of residence, these
same students tended to adopt some of the poor nutritional practices of American
students (e.g., skipping meals and eating foods high in fat and sugar).
Regarding physical activity, the relationship between acculturation into
American society and physical activity is not entirely clear. One study examined the
years in the United States and levels of leisure-time physical activity among an Asian
population and found a positive relationship (Kandula & Lauderdale, 2005). Another
study found similar results among Korean adults using a multi-dimensional measure
of acculturation (Lee, Sobal, & Frongillo, 2000). Lee and Cardinal (in review) also
found direct effects of acculturation on intention and physical activity among Korean
adults in the U.S. In contrast, Huang and colleagues (Huang, Rodriguez, Burchfiel,
Chyou, & Yano, 1996) found a negative association between United States nativity
and levels of total physical activity among Japanese men in Hawaii. In sum, while the
literature is not entirely clear, it does appear that the length of time in the United
States and/or acculturation to the United States is positively associated with leisure-
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time physical activity involvement and negatively associated with non-leisure time
physical activity (Afable-Munsuz, Ponce, Rodriguez, & Perez-Stable, 2010).
Another benefit of promoting physical activity to international students is that
it can help reduce acculturative stress. Acculturative stress is defined as a stress
reaction in response to life events that are rooted in the experiences of acculturation
(Berry, 2005), the psychological difficulties in adapting to a new culture (Smart &
Smart, 1995), or psychosocial stressors resulting from unfamiliarity with new
customs and social norms (Lin & Yi, 1997). Acculturative stress can lead to
psychological responses such as depression (Hovey, 2000). For Chinese international
students the sources of acculturative stress often include academic pressures,
language difficulties, feelings of inferiority, difficulties in adjusting to new food or
cultural values, lack of support, perceived discrimination, and homesickness (Yeh et
al., 2003). Since physical activity has been reported to reduce stress related symptoms
and increase the energy level of individuals (Dunn, et al., 2002) especially among
college and university students (Nguyen-Michel, Unger, Hamilton, & Spruijt-Metz,
2006), it is expected that promoting physical activity among Chinese international
students would reduce or mitigate their acculturative stress.
With appropriate intervention, the acculturation process of physical activity
among Chinese international students could be positive. However, prior to attempting
to intervene, it is important to identify the factors influencing physical activity
participation and non-participation among Chinese international students.
Health promotion in higher education
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College or university life may be a turning point for the health behaviors of

students, be they domestic or international. However, most of the health promotion
research among international students focuses on their awareness and usage of
counseling services (Hyun, Quinn, Madon, & Lustig, 2007; Russell, Thomson,
& Rosenthal; 2008). Unfortunately, university counselors or course advisers are not
always the first choice for international students seeking advice about their health
behaviors. Cheung (2011), for example, reported that the majority of Chinese
international students chose not to use psychological counseling and mental health
services to deal with emotional and personal distress. This may be because Asian
cultures tend to value emotional self-control (Kim, Li, & Ng, 2005) and, as a result,
Asian students may believe that they should use their inner resources (e.g.,
willpower) to resolve their stress or emotional disturbance, instead of turning to
professionals for assistance (e.g., counseling services, counselors). Moreover, the
potential role of physical activity participation in helping international students cope
with the demands of their academic studies or adjust to the American higher
education system have yet to be examined.
At present we know very little about the factors that influence Chinese
international students’ physical activity behavior. To improve upon this situation and
ultimately assist in the design and delivery of future physical activity interventions
with this growing population segment, the current two-study dissertation seeks to: 1)
empirically test and modify the Youth Physical Activity Promotion (YPAP) model in
an effort to identify theoretical predictors of physical activity participation among
Chinese international students; and 2) to qualitatively explore the physical activity
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experiences of Chinese female international graduate students, in particular, as they
transition into American colleges and universities.
Factors influence physical activity participation-YPAP model
The Youth Physical Activity Promotion (YPAP) model, developed by Welk
(1999), integrates existing theoretical frameworks, such as expectancy-value model
(Eccles & Harold, 1991), social cognitive theory (Bandura, 1986), and social
ecological model (Sallis & Owen, 1997), in an effort to explain youth physical
activity behavior. Incorporated within the YPAP are the predisposing, reinforcing,
and enabling concepts from the PRECEDE-PROCEED health promotion-planning
model (Green & Kreuter, 1991; Green, Kreuter, Deeds, & Partridge, 1980). The
PRECEDE-PROCEED model proposes that in order to design interventions to change
health behavior, several steps need to be followed, including social diagnosis,
epidemiological diagnosis, behavior and environmental diagnosis, and educational
and organizational diagnosis. In the educational and organizational diagnosis, factors
that influence the specific health behavior should be identified. These factors include
the predisposing, enabling, and reinforcing factors previously eluded to.
Predisposing factors have two subcategories, Am I able? and Is it worth it?
(simplified as able and worth, respectively, in the following) which include attitudes,
beliefs, personal preferences, and self-efficacy toward the desired behavior change.
Reinforcing factors are those things that reward or encourage the desired behavior
change. Enabling factors are psychological/emotional or physical influences that
facilitate motivation to change behavior, such as accessibility, knowledge, and skills.
Within the YPAP model, the predisposing, enabling, and reinforcing factors reflect
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the general principles of a social-ecological model of physical activity for adolescents
and youth. These factors address multiple dimensions of intrapersonal, sociocultural,
and environmental influences. Collectively, the model hypothesizes that individual,
social environmental, and physical environmental factors can best explain individual
behavior.
The YPAP model has been previously used to identify factors influencing
physical activity among elementary, middle, and high school aged children (Dollman
& Lewis, 2009; Welk, 1999; Wenthe, 2006). Dollman and Lewis (2009), for example,
examined the YPAP model among 3300 Austrian children (10-15 years) and 1720
parents. Among the high social economic positioned children, worth emerged as a
significant predictor of physical activity for boys and girls. Among the low social
economic positioned children, worth predicted boys' physical activity, while among
girls, 'reinforcing' explained about 35% of the total explained variance in physical
activity. In addition, the YPAP model has shown good internal validity evidence and
acceptable external validity evidence among children (Rowe, Raedeke, Wiersma, &
Mahar, 2007).
Although the model has been examined among adolescents and youth, there is
limited empirical evidence of its application for adults. Welk (1999) posited that it
could be also applied to adults with adjustments to a few factors. Because various
constructs can be included within the primary domains of the model, the YPAP
framework allows for related constructs from different theoretical approaches. Hence,
with appropriate theoretical adjustment, using this model to explain physical activity
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among adults is promising. The following discussion offers evidence for applying the
YPAP among adult population, including college students.
Predisposing factors
Predisposing factors in the YPAP model include two parts, able and worth.
Able encapsulates variables related to self-perceptions including self-efficacy,
perceived competence, self-worth, and perceived barriers. This construct reflects a
person’s perceived degree of control over personal behavior. Self-perception has
served as a central variable related to physical activity in different theories. For
example, in Bandura’s social cognitive theory (1986), perception of ability is a key
factor for physical activity. In Harter’s (1985) study, self-perception predicts
individual’s task involvement in physical activity. In Eccles and Harold’s (1991)
expected-value theory, expectation of success is a key determine of choices in the
physical domain.
Self-efficacy. Self-efficacy is defined as people's beliefs about their capabilities
to produce designated levels of performance (Bandura, 1994). It is a key construct
within several theories popular within health psychology, such as in social cognitive
theory (Bandura, 1986), the transtheoretical model (Prochaska & DiClemente, 1982),
and the theory of planned behavior (TPB) (Ajzen, 1991). Self-efficacy is one of the
most widely studied psychological correlates of physical activity for the general
population (Pekmezi, Jennings, & Marcus, 2009). Previously reviewed literature and
more recent investigations have shown a consistent positive association between selfefficacy and physical activity participation (Annesi, Faigenbaum, & Westcott, 2010;
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Lloyd & Little, 2010). Evidence also supports that self-efficacy is an important factor
for college students in the U.S. to participate in physical activity (Keating et al., 2005).
Perceived competence. Perceived competence is self-evaluative judgments
about one’s ability to accomplish certain tasks (Harter, 1985). People have an innate
tendency to develop competencies to master their environments (Ryan & Deci, 2007).
According to self-determination theory, to achieve desired outcomes, both perceived
competence and autonomous motivation are required (Ryan & Deci, 2001). Perceived
competence has been found to predict physical activity participation among children
in grades 6th through 8th (Gao, 2008), as well as among other youth (Halvari, Ulstad,
Bagoien, & Skjesol, 2009; Skjesol & Halvari, 2005), and college students (Puente &
Anshel, 2010; Ullrich-French, Smith, & Cox, 2011).
The second subcomponent of predisposing factors is worth, which addresses
the value (benefits and costs) placed on expected outcomes associated with physical
activity. These include affective (enjoyment), and cognitive (belief and attitudes)
variables. Most of the social-cognitive theories are based on an expectancy-value
framework in which behavior is determined by expected outcomes and the value that
is placed on them (Welk, 1999). For example, beliefs and attitudes have been
identified as important predictors of behavioral intention in the theory of planned
behavior (Ajzen, 1991).
Attitudes and beliefs. The relationship among attitudes, beliefs, and physical
activity behavior are not entirely consistent. Some studies have reported significant
positive relationship between attitudes and physical activity among college students
(Kwan, Bray, & Ginis, 2009), whereas attitudes and normative beliefs were not
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associated with physical activity behavior among adults in an older review paper
(Trost, Owen, Bauman, Sallis, & Brown, 2002). Dishman and Sallis (1994) suggested
that past experiences and intentions were stronger predictors of physical activity than
were attitudes and beliefs.
Enjoyment. Enjoyment refers to the joy individuals get from engaging in
activity (Harter, 1985). It is associated with college students’ participation in physical
activity (Dunn & Wang, 2003; Yoh, 2009), including college students in China. For
example, physically active Chinese college students reported enjoying physical
activity more so than did those who were less physically active (Yan et al., in press).
Enabling factors
Enabling factors include variables that allow individuals to be physically active.
Conceptually, they include determinants from the biological and environmental
domains (Welk, 1999). Biological factors include physical skills, fitness, and body fat
percentage, among others. Environmental factors include access to equipment, parks,
and programs, among others. For example, exercise facilities and satisfaction with
community recreational facilities are associated with physical activity participation
levels (MacDougall, Cooke, Owen, Willson, & Bauman, 1997). Dishman and Sallis
(1994) identified the high impact enabling factors for women to participate in
physical activity to be income/social status, barriers to exercise, mood disturbance,
perceived health and fitness, and self-efficacy. The relatively lower impact enabling
factors were lack of time and perceived access to facilities.
Enabling factors, especially environmental factors, may be important for
college students. College students are often in a very unique environment compared
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to other settings. For example, most college and universities have accessible
recreation centers and other such facilities for their students (Strand, Egeberg, &
Mozamdar, 2010). Individual awareness of the facilities and use of these resources
may influence physical activity (Humpel, Owen, & Leslie, 2002). In support of this,
Lesile (1999) found that awareness of campus exercise resources and gym
membership on campus or off campus among college students predicted their
physical activity behavior. Among adults, the distance to and availability of active
places for recreation have been shown to be positively related to physical activity
behavior and numerous studies show that adults who live in more walkable
communities are more physically active than adults who live in less walkable
communities (Powell, Martin, & Chowdhury, 2003; Saelens, Sallis, & Frank, 2003).
Motl et al. (2005) examined 1038 adolescent girls over a 1-year period from
eighth to ninth grade. The girls who perceived the environment was unsafe were less
likely to be active. The researchers also noted that although a safe environment may
be needed for physical activity to occur, it is not enough to directly promote physical
activity behavior. Li, Dibley, Sibbritt, and Yan (2006) examined environmental
factors and physical activity among 1787 adolescents in China. They found that a lack
of recreation facilities was significantly related to levels of inactivity, unsafe
neighborhoods were associated with inactivity.
Li et al. (2008) examined neighborhood design and physical activity among
1221 elders (aged 50-75). In their study, higher mixed-use land was positively
associated with all three types of walking activities explored and the meeting of
physical activity recommendations. In addition, community and campus safety may
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also be a factor influencing physical activity. For example, Yan, Cardinal, and
Ketcham (in press) found an association between college students’ perceptions of
campus and community safety and their physical activity, with those perceiving
higher levels of safety being more physically active compared to those who perceived
them to be less safe.
Knowledge. Knowledge of physical activity has been found to be a predictor
of physical activity for adolescents and youth (Biddle & Goudas, 1996; DiLorenzo,
Stucky-Ropp, Vander Wal, & Gotham, 1998). However, it has rarely been reported as
being related to physical activity or health among adults (Bungum & Vincent, 1997;
Morrow, Krzewinski-Malone, Jackson, Bungum, & FitzGerald, 2004). Sallis and
colleagues concluded that although knowledge of physical activity is necessary, it
alone does not predict physical activity (Sallis & Dishman, 1994). It is not clear
whether knowledge of physical activity influences physical activity among Chinese
college students.
Chinese international students may have additional enabling factors
influencing their physical activity behavior. It has been reported that cultural issues,
such as language barriers, being in an exercise group with others from a different
ethnic background (Eyler et al., 1998), and peer non-acceptance due to cultural
beliefs (Eyler et al., 1998; Gregg, Kriska, Narayan, & Knowler, 1996) are all barriers
to physical activity that are unique to individuals from diverse racial or ethnic
backgrounds. Examining these cultural related enabling factors remains a fertile
research area.
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In Welk’s (1999) model, enabling factors influence physical activity both

directly and indirectly through predisposing factors. For example, fitness level and
skills influence physical activity directly. Youth who are more fit and skillful about
physical activity are more likely to seek out opportunities to be physically activity.
Indirectly, those who are more fit and skillful generally have higher perceived
competence, hence they are more likely to be physically active.
Reinforcing factors
The reinforcing factors in the YPAP model emphasize how the social
environmental factors influence physical activity, with the role of significant others
such as parents, peers, and coaches being highlighted. Significant others can serve as
interpreters, supporters, and providers of experiences for youth.
As for college students, social support for physical activity is mainly from
peers and parents. Leslie Owen, Salmon, Bauman, and Sallis (1999) examined a large
sample of Australian college students and identified social support as an important
factor for them to participate in physical activity. Those reporting low levels of social
support from either family or friends were 23-55% more likely to be insufficiently
active compared to those reporting high levels of social support.
In the U.S. Women’s Determinants Study, social support was strongly
associated with physical activity (Eyler, Owen, Salmon, Bauman, & Sallis 1999).
Women with high levels of physical activity social support were approximately twice
as likely as were women with low support to be active at least 30 minutes, 5 or more
days of the week.
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In general, research has shown that social support to participate in physical

activity is important for both female and male college students (Leslie et al., 1999;
Wallace & Buckworth, 2003). However, research also has shown that friends or peers
were more powerful sources of social support for male college students, while social
support from family was more important for female college students to participate in
physical activity (Wallace, Buckworth, Kirby, & Sherman, 2000).
Social support may be especially important for Chinese international students,
as they have been socialized in a collectivistic versus individualistic culture. For
example, Yan and McCullagh (2004) indicated that socialization was the main reason
to participate in physical activity for both Chinese male and female college students
in the U.S., whereas competition was reported as the primary motivation for
American college students.
In the YPAP model, reinforcing factors influence physical activity both
directly and indirectly. The direct effect results from parents’ or peers’ facilitating
activities such as doing physical activity together with children or encouraging them
to be physically active. The indirect effect is through shaping the predisposing factors.
For example, adults’ encouragement predicted vigorous activity indirectly through an
enhanced perception of competence (Biddle & Goudas, 1996). As children mature,
peer influences and internal standards of comparison are emphasized (Weiss, Smith,
& Theeboom, 1996).
Actually, the relationship among the predisposing, enabling, and reinforcing
factors may be more complex than what has been presented in the YPAP model.
Recent research has shown that enabling factors may moderate the relationship
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between reinforcing factors and physical activity. For instance, Graham, Schneider,
and Dickerson (2011) reported that among adolescents with high levels of
environmental resources, greater social support was associated with students
participating in a greater number of sports in school. Additionally, perceived
competence was associated with social support from parents over two years among
female adolescents (Davison, Downs, & Birch, 2006).
Intrapersonal factors
Gender. Research results on gender differences among college students are
inconsistent. Some studies show that male college students participated in more
vigorous activities than do their female counterparts (Huang et al., 2003; Leslie,
Sparling, & Owen, 2001; Leslie, et al., 1999). However, others report no differences
between male and female college students (Calfas, Sallis, Lovato, & Campbell, 1994,
Matthews et al., 2001; Stock, Wille, & Krämer, 2001).
Age. Research suggests that older college students are more likely to be
sedentary. Younger students reported more days per week devoted to stretching and
greater participation in vigorous intensity activities (Buckworth & Nigg, 2004).
Students aged younger than 30 years were more likely to engage in more vigorous
activities than those who were over 30 (Leslie et al., 1999).
Race. As previously eluded to, race is a factor related to physical activity
participation. Being Asian, Black, Hispanic, or Native American, is associated with
lower levels of physical activity. This phenomenon has also been found in college
students. Suminski and colleagues (2002) reported that Asian college males and
females were more likely to be in either the precontemplation or contemplation stages
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compared to white, African, and Hispanic students. Yan et al., (in review) also
reported that college students in China were less physically active than their
counterparts in America. In addition, Asian women were more physically inactive
than Asian men, who reported 93 and 204 minutes of weekly physical activity,
respectively. Needless to say, Asian students, especially Asian women, have a higher
risk of being sedentary compared to students from other ethnic backgrounds.
Residence length in the U.S. Previous studies reported inconsistent
relationships between residence length and physical activity among Asians in the
United States. One population-based study examining years in the United Sates and
leisure time physical activity among Asians as an aggregate group found a positive
association in stratified analyses of men and women. Other studies among Korean
adults using a multi-dimensional measure of acculturation reported similar results
(Kandula & Lauderdale, 2005; Lee & Cardinal; in review; Lee et al., 2000). AfableMunsuz, Ponce, Rodriguez, and Perez-Stable (2010) reported that less acculturated
Chinese adults in the U.S. were less likely to report leisure time physical activity. In
contrast, Huang and colleagues (Huang et al., 2003) found a negative association
between U.S. nativity and levels of total physical activity among Japanese men in
Hawaii. At present it is unclear how length of residence influences Chinese
international students’ physical activity levels.
In sum, Chinese international students appear to engage in insufficient levels
of physical activity. Understanding their physical activity experiences in the U.S., and
the factors that influence physical activity participation, are important steps to be
accomplished prior to developing and implementing targeted physical activity

	
  

	
  

26	
  

intervention programs for them. The quantitative study is aimed at testing and
modifying the YPAP model among Chinese international students. The qualitative
study is aimed at exploring Chinese female international graduate students’ physical
activity experiences during their transition to American colleges and universities.
Female Chinese international students, in particular, appear to be the least active
group and the group that might, therefore, benefit the most.
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Given the increasing migration of Chinese international students to American

colleges and universities in recent years, Chinese international students have now
become the largest international students group in the American higher education
system (IIE, 2010). At the same time, they also appear to be one of the least
physically active groups. For example, Chen (1998) found that Chinese male and
female college students exercised for 204 and 93 minutes per week, respectively,
which was lower than American male and female college students who, on average,
exercised for 273 and 206.4 minutes per week, respectively. Further, Chinese females
are less physically active than are females from other ethnicities. For example, Yoh,
Yang, and Gordon (2008) observed that Asian female college students (including
Chinese females) averaged only 80 minutes of physical activity per week, which was
substantially less than the amount of physical activity reported by female college
students from North America, Europe, South America, and Africa.
The most recent physical activity guidelines suggest that at least 150 minutes
of moderate-intensity physical activity are necessary per week to obtain substantial
health benefits (Haskell et al., 2007). In additional to the health benefits associated
with this threshold of physical activity, increased physical activity participation
among international students could also provide opportunities to increase intercultural
communication and understanding, and reduced instances of racism and other forms
of discrimination, exclusion, and resentment (Frisby, 2011). Given their relatively
low levels of participation coupled with the innumerable cognitive, health, and social
benefits associated with physical activity for all people, identifying factors that
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influence Chinese international students’ physical activity participation is an
important area of inquiry.
The Youth Physical Activity Promotion (YPAP) model (Welk, 1999) offers a
potentially useful framework for understanding physical activity behavior. It was
developed from the PRECEDE-PROCEED model (Green & Kreuter, 1991; Green,
Kreuter, Deeds, & Partridge, 1980), which proposes that in order to design
interventions to change health behavior, steps including social diagnosis,
epidemiological diagnosis, behavior and environmental diagnosis, and educational
and organizational diagnosis need to be followed. Within the educational and
organizational diagnosis phase, factors that influence the specific health behavior
should be identified, including the predisposing, reinforcing, and enabling factors.
In accordance with the PRECEDE-PROCEED model, the YPAP model
explores the mechanisms of youth physical activity behavior by identifying
predisposing, enabling, and reinforcing factors. Predisposing factors include two parts,
“Am I able?” and “Is it worth it?” (simplified as able and worth, respectively, in the
following) The able construct relates to self-perceptions of physical ability, including
self-efficacy and perceived competence. The worth construct addresses the value
(benefits and costs) placed on expected outcomes associated with physical activity,
including enjoyment, knowledge, belief, and attitudes. Enabling factors include
variables that allow individuals to be physically active. Conceptually, this domain
would include determinants from the biological and environmental domains such as
knowledge, fitness, body fat, and accessibility (Welk, 1999). Reinforcing factors
emphasize how the social environmental factors influence physical activity. As

	
  

	
  

48	
  

significant others (e.g., parents, peers, coaches) serve as interpreters, supporters, and
providers of experiences for youth, they are also considered as reinforcing factors.
Based on the model, the predisposing, enabling, and reinforcing factors influence
physical activity directly. In addition, enabling factors also influence physical activity
indirectly through able, and reinforcing factors influence physical activity indirectly
through able and worth. Finally, the model addresses the potentially differentiating
role that demographic factors (e.g., age, gender, race) have on physical activity
behavior.
Evidence supports the direct and indirect relationships among predisposing,
enabling, and reinforcing factors, and physical activity. For the direct paths, for
example, perceived competence (Ullrich-French, Smith, & Cox, 2011), self-efficacy
(Annesi, Faigenbaum, & Westcott, 2010), enjoyment (Kamarudin & Omar-Fauzee,
2007; Yan, Berger, Tobar, & Cardinal, in review), motor skills (Mazzardo, 2008),
environmental resources (Lesile, Owen, Salmon, Bauman, & Sallis, 1999; Li et al.,
2008), safety (Gomez, Johnson, Selva, & Sallis, 2004), and social support (Leslie et
al., 1999; Wallace & Buckworth, 2003) have all been found to be related to physical
activity. From the indirect paths, the enabling and reinforcing factors influence
physical activity through the predisposing factors. For example, research has shown
that children’s aerobic capacity level predicts their perceived competence (Kelly,
2010), which indirectly influences physical activity participation. Similarly, among
adolescents, social support influences physical activity indirectly through perceived
competence (Paulsen, Bru, & Murberg; 2006).
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Although the relationships among predisposing, enabling, and reinforcing

factors are not fully understood, collectively, they reflect the general principles of a
social-ecological model of physical activity for adolescents and youth. Compared to
models that only focus on intrapersonal or interpersonal factors, models such as the
YPAP model that consider the individual, social environmental, and physical
environmental factors may best explain individuals’ behavior. The YPAP model
acknowledges that self-regulation is difficult to achieve without social and
institutional support (Welk, 1999). Further, the YPAP model advocates a “bottom-up”
perspective to program planning rather than a “top-down” approach. That is, the
characteristics of a specific population are considered prior to any program or
intervention, which provides a roadmap for future program design. The additional
advantage of this model is its simplicity. As Welk (1999) pointed out, if a model is
too complex that it cannot be easily applied or disseminated, it loses some of its
inherent value.
The YPAP model provides a framework for researchers who are interested in
designing and implementing intervention programs aimed at physical activity
promotion. Prior to any interventions, however, the predisposing, enabling, and
reinforcing factors should be tested and modified within the target population.
The YPAP model has been tested among children, adolescents, and youth, and
its ability to predict physical activity has been supported. For example, Dollman and
Lewis (2009) examined the model among 3300 Austrian children (10-15 years) and
1720 parents. Among high social economically positioned children, they found the
worth factors emerged as a significant predictor of physical activity for boys and
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women. Among low social economically positioned children, the worth factors
predicted boys' physical activity, whereas among women, 'reinforcing' explained
about 35% of the total explained variance in their physical activity behavior. This is
similar to the amount of variance found by Joens-Matre (2006) among 2,862 9-11 and
14-18 years old youth.
Wenthe (2006) examined the YPAP model among 250 adolescents. In this
study, the predisposing factors included self-efficacy (able) and enjoyment (worth),
the enabling factors included accessibility and safety, and the reinforcing factors
included family and friends’ support and school climate. Wenthe (2006) found that
self-efficacy and enjoyment emerged as the important factors for predicting physical
activity. In addition, family and friends support demonstrated the strongest and most
consistent relationship for both male and female adolescents’ physical activity
participation. Actual access and perceived access predicted physical activity, but their
influences were relatively small. Safety was also significantly correlated with
physical activity. Overall, the findings indicated the relationships between some of
the predisposing and reinforcing factors and physical activity as suggested by Welk
(1999); however, Wenthe did not report the interrelationships among the predisposing,
enabling, and reinforcing factors, nor the overall model fit.
King, Ogletree, Fetro, Brown, and Partridge (2011) examined the
predisposing, reinforcing, and enabling factors of after school physical activity among
319 school children. They reported that self-efficacy, attraction to physical activity,
and accessibility to equipment were significant predictors of physical activity level.
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Other factors such as competence, parental role modeling, peer influence, and
neighborhood safety did not emerge as important predictors of physical activity.
Rowe, Raedeke, Wiersma, and Mahar (2007) examined the internal and
external validities of the YPAP model among 296 children. Perceived competence
and physical self-worth, liking of physical activity, peer acceptance, parental
encouragement, as well as physical activity participation were measured. Internal
validity of the questionnaires was tested using confirmatory factor analyses, and
external validity was investigated via correlations with physical activity and body
composition. Result showed that the YPAP model had good internal validity and
acceptable external validity evidence after removing a few items (e.g., “Some kids
have more fun playing games and sports than anything else”, “Some kids have
parents who encourage them to play games and sports”).
Taken together, these studies partially support the YPAP model among
adolescents and youth. Whereas some factors have consistently been reported to
predict physical activity (e.g., self-efficacy, enjoyment), the predictabilities of other
factors were not clear (e.g., safety, accessibility, social support). However, none of
the studies reviewed have tested the whole model. Therefore, the interrelationships
among different constructs within the model remain unclear.
Also unclear is whether the YPAP model can be used among adult
populations. The YPAP model was developed originally as a framework to help
researchers identify possible variables that influence youth physical activity behavior.
Yet most of the predisposing factors within the YPAP model have been found to be
related to physical activity among college students. For example, perceived-
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competence (Puente & Anshel, 2010; Ullrich-French et al., 2011), self-efficacy
(Keating, Guan, Pinero, & Bridges, 2005), and enjoyment (Kamarudin & OmarFauzee, 2007) have all been identified as important predictors of college students’
physical activity participation.
The enabling factors, especially environmental factors, may also be especially
important for college students. College students have distinctive environmental assets
compared to other populations. For example, most colleges and universities provide
various opportunities for physical activity in the form of physical education,
intramural and varsity sports, and easy access to affordable exercise facilities (Strand
et al., 2010). However, upon graduating, young adults have less unstructured time and
reduced access to similar programs or facilities (Calfas et al., 2000). Whether
individuals are aware of and have the knowledge about the facilities and the resources
available to them does appear to influence their physical activity participation
(Humpel, Owen, & Lesile, 2002). For example, gym membership on or off campus
for college students has been found to be a strong predictor of physical activity
(Leslie et al., 1999). Among adults, the distance to and availability of active places
for recreation have been shown to be positively related to their physical activity levels
and numerous studies show that adults who live in more walkable communities are
more physically active than adults who live in less walkable communities (Powell,
Martin, & Chowdhury, 2003; Saelens, Sallis, Black, & Chen, 2003). In addition,
community and campus safety may also be a factor influencing physical activity.
Specifically, Yan, Cardinal, and Ketcham (in press) found that college students who
perceived campus and the nearby community area as being safe were more likely to

	
  

	
  

53	
  

be physically active in comparison to those who perceived it to be less safe.
As for the reinforcing factors among college students, peers appear to have a
stronger social support influence than do parents (Buckworth, 2001; Leslie et al.,
1999; Wallace, Buckworth, Kirby, & Sherman, 2000), with support from friends or
peers being especially powerful for male college students in comparison to their
female counterparts (Wallace et al., 2000). In addition, one’s cultural background
may moderate this relationship. That is, social support may be especially important
for Chinese international students since social support may be more valued in a
collectivistic society. This was supported by Yan and McCullagh (2004) who found
that social affiliation was reported to be the primary reason to participate in physical
activity for both Chinese male and female college students living in the U.S., whereas
competition was reported as the primary motivation for American college students.
Furthermore, based on social cognitive theory (Bandura, 1986), American students
are potentially important role models for Chinese students to participate in physical
activity. That is, how Chinese students perceive their American peers’ physical
activity behavior may influence their own physical activity participation. Finally,
since Chinese international students in the U.S. are far away from their family, it is
expected that they may rely more on their peers rather than on their parents for social
support for physical activity participation.
Welk (1999) also identified demographic factors, such as gender, race, and
age as being influential determinants of physical activity. In addition to these factors,
language barrier may also influences physical activity participation for those whose
first language is not English. For example, physical activity participation rates were
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significantly lower among Spanish-speaking Hispanics than among English-speaking
Hispanics in the U.S. (DuBard & Gizlice, 2008). Additionally, Eyler et al., (1998)
found that language fluency was a barrier for minority women to participate in
physical activity.
On the basis of the YPAP model framework, the current study tested the
predisposing, enabling, reinforcing factors, along with demographic factors such as
gender and BMI, and how they work together to influence physical activity
participation among Chinese international college students in the U.S. Additionally, a
few factors that have been previously identified as influencing physical activity
among college students were added (e.g., campus environment, peers’ social support),
including factors that may specifically influence Chinese college and university
students (e.g., language barriers). Figure 1 depicts the expanded YPAP model. It is
hypothesized that the predisposing, enabling, and reinforcing factors will predict
physical activity participation among Chinese international students both directly and
indirectly. Collectively, the model should have good predictability of physical activity
behavior among Chinese international college students.
Method
Participants
Participants included Chinese students (18 years or older) who were currently
enrolled in American colleges and universities (N=649, females=320, males=329).
The majority of participants were graduate students (87.44%). The average age was
27.08 years (SD=4.59). The average BMI was 21.96 (SD=4.10). The average time in
the U.S. was just slightly more than 3 years (M=36.53 months, SD= 33.86 months).
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Participants were recruited by advertising through Chinese Students and Scholar
Associations (CSSA) at different colleges and universities in the U.S. (by emails and
website postings). All data were collected in August 2011.
Measures
Participants completed a survey comprised of 53 questions measuring: 1)
demographic variables; 2) physical activity level, and 3) the predisposing, enabling,
and reinforcing factors from the YPAP framework. The survey on average took less
than 20 minutes to complete.

	
  

Figure1 Proposed YPAP model for Chinese international students	
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Demographics. Participants were asked to report their age, gender, graduate or

undergraduate student status, length of time in the U.S., and their height and weight
from which their Body Mass Index (BMI) was calculated.
Physical Activity Participation. Self-reported physical activity was measured
by the Godin Leisure Time Exercise Questionnaire (GLTEQ) (Godin & Shephard,
1985) and physical activity recommendation standard. The GLTEQ contains three
open-ended questions regarding the frequency of mild (e.g., easy walking), moderate
(e.g., fast walking), and vigorous (e.g., jogging) physical activity in which individuals
participate for at least 15 minutes per session. An overall exercise behavior score was
calculated following Godin and Shephard’s (1985) formula: (Mild × 3) + (Moderate ×
5) + (Strenuous × 9). An evaluation of the GLTEQ found a one-month test-retest
reliability of 0.62 (Okun, Karoly, & Lutz, 2002), high test-retest reliability over a 2week period (r=0.75–0.82; Rauh, Hovell, & Hofstetter, Sallis, & Gleghorn, 1992;
Reed & Phillips, 2005), and that it is a valid predictor of cardiorespiratory fitness
(Cardinal, 1996).
Participants were also asked whether they regularly participated in at least 150
minutes of moderate intensity physical activity per week (U.S. Department of Health
and Human Service, USDHHS, 2008). This was a single binary question that
participants responded “Yes” or “No” to. The validity of single item measures such as
this have been established (Jackson, Morrow, Bowles, FitzGerald, & Blair, 2007).
For the predisposing factors, able was measured by competence and selfefficacy. Perceived competence was assessed with the four items from the perceived
competence subscale of the Intrinsic Motivation Inventory (McAuley, Duncan, &
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Tammen, 1989) referring to exercise in general (e.g., “I think I do pretty well at
physical activities, compared to others”). Responses were scored on a five-point scale
ranging from 0 to 5, with high scores indicating higher perceived competence for
physical activity. An example item was, “I think I am pretty good at physical activity.”
The internal consistency of this scale is high (Cronbach α=0.88) (Hatzigeorgiadis &
Biddle, 1999).
Self-efficacy to overcome barriers to physical activity was measured by four
items. The questions were originally from a 16-item scale developed by Sauders et al.,
(1997). Tergerson and King (2002) reduced the items to a four-item scale focused on
weather, homework, fatigue, and a busy schedule, all of which are all relevant to
college students. The four-item measure has good reliability, with Cronbach’s alpha
values ranging from 0.71 to 0.74, and a test-retest value of 0.82 (Wenthe, 2006).
Worth was measured by attitude towards physical activity and physical
activity enjoyment. Six items were used to measure participants’ attitude toward
physical activity. Following the stem, “For me, participating in regular physical
activity would be . . . ,” participants were asked to rate on six bipolar semantic
differential scales: very dull-very interesting, very unpleasant–very pleasant, very
boring–very stimulating, very unhealthy–very healthy, very bad–very good, and very
useless–very useful. The mean of these six items was used as a measure of attitude.
Armitage (2005) reported a Cronbach’s alpha value of .90 at baseline and .81 at
follow up for this scale.
Enjoyment was measured by a short version of the Physical Activity
Enjoyment Scale (PACES) (Motl et al., 2001). It included questions such as, “When I
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am active I feel as though I would rather be doing something else,” and “When I am
active, I feel frustrated.” Responses were rated on a 5-point scale. The total score
(range from 7 to 35) represents the overall perceived enjoyment of physical activity,
with higher scores reflective of greater enjoyment. The short version of PACES has
good internal consistency (Cronbach’s alpha value of 0.78 to 0.88, Paxton et al.,
2008), and test-retest reliability (r = 0.73; Wenthe, 2006).
Since self-efficacy, competency, attitude, and enjoyment had the same scale
metrics (i.e., 5 point Liker-Scale), we added the item-average of self-efficacy and
perceived competency as the able score, and added the item-average of attitude and
enjoyment as the worth score.
The enabling factors included accessibility to physical activity related resources,
perceived safety of the community and campus to perform physical activity, fitness
and skills, knowledge about physical activity, and language barriers. First, the
Neighborhood Environment Walking Scale (NEWS) was used to measure
environmental factors. NEWS is a 4-item scale measuring accessibility and safety of
physical activity (Saelens et al., 2002). An example item is, “Where I live, there are
enough supplies and pieces of sports equipment (like balls, bicycles, skates) to use for
physical activity.” The internal consistency is acceptable for safety, but low for
accessibility (Motl et al., 2005; Wenthe, 2006). To measure the accessibility and
safety of physical activity on campus, two more items were added (e.g., On campus,
there are enough supplies and pieces of sports equipment, like balls, bicycles, skates,
to use for physical activities). Knowledge about physical activity was measured by
two items developed by Corbin, Lindsey, Welk, and William (2002). An example is,
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“I know how to plan my own physical activity program.” Fitness and skills were
measured by two items, also from Corbin and colleagues. An example item is, “I
possess good general physical fitness.” Finally, language barriers were measured by
two items: “My English level influences my participation in physical activity;” and,
“If I become more fluent in English, I would participate in more physical activity.”
The total scores could range from 2-10.
Reinforcing factors included peer support and role modeling. Peer support
was measured by a 4-item scale assessing peer praise, encouragement, participation,
and the encouragement of others in terms of physical activity participation (Prochaska,
Rodgers, & Sallis, 2002). An example item is, “My friends encourage me to do
physical activity or play sports.” Total scores could range from 4 to 20. This scale has
shown acceptable internal consistency (i.e., Cronbach’s alpha value from 0.57-0.82)
and test-retest reliability of 0.86 (Prochaska et al., 2002).
Role modeling was measured by a 3-item scale evaluating how role models in
the social environment influence participants’ physical activity behavior. The items
were: (1) “Seeing people do physical activity in the recreational center (e.g.,
weightlifting) motivates me to be more physically active;” (2) “Seeing people do
physical activity in the media (e.g., on TV) motivates me to be more physically
active;” and (3) “Seeing people do physical activity in the community (e.g., jogging
on the street) motivates me to be more physically active.”
Process
Participants were directed to SurveyMonkey.com where they viewed the
"explanation of research study" document. After reading that document those who
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wanted to continue were directed to the actual survey. Participants were also notified
that for every completed survey, $1 dollar would be donated to the Micro Foundation
in China (NGO) to support students in Guizhou Province in China in honor of
Chinese students studying in the U.S. The survey provider (SurveyMonkey.com) is
registered with the Federal Trade Commission as a Safe Harbor
(http://web.ita.doc.gov/safeharbor/SHList.nsf/WebPages/Oregon) and is certified to
be secure for keeping stored data confidential. An identification number was assigned
to each participant to maintain anonymity and confidentially. Participants who
decided not to continue could quit the survey at anytime.
Analysis
All the scales have from acceptable to high internal consistencies for our data
(Cronbach’s alpha values from .73-.94, see Table 1). While the GLTEQ had
reasonable internal consistency (Cronbach’s alpha = 0.75), it was not used in the
current study for several reasons. First, the distribution of the scores were very
skewed even after imputation, with skewness=3.82 and kurtosis=19.10. Second, the
standard division of the METS was too large (i.e., larger than the mean) (M=49.68,
SD=69.87), suggestive of further problem with this measure within this sample.
Taken together, we used the binary variable of “meets the physical activity
recommendation” and “does not meet the physical activity recommendation”
(simplified as MPAR in the following) as the dependent measure of physical activity.
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Table 1. Internal consistencies of the scales
Scales

Original

Imputed

Perceived-competency
Self-efficacy
Worth
Attitude
Enjoyment
Enable
Accessibility
Fitness and skill
Knowledge
Language barrier
Reinforce
Peer support
Role modeling

0.81
0.77

0.81
0.77

0.90
0.94

0.90
0.94

0.77
0.77
0.77
0.78

0.77
0.77
0.77
0.79

0.76
0.74

0.75
0.73

Able

Missing and skewed data analysis. Among those who were retained for
analyses (N=649), 504 participants answered every single question leaving 145
participants (22.3%) missing at least one value. After examining the patterns of
missing data, the data appeared to be missing at random (MAR). That is, missing
values did not seem to be dependent on other variables. Since using listwise deletion
for MAR may significantly reduce the sample size and may cause a biased estimation
(Acock, 2012), the multiple imputation method was used.
Table 2 illustrates that most of the scales were still significantly skewed. The
transformation analysis was performed, but failed to transform those scales to a
normal distribution. In order to get unbiased standard errors, bootstrapping (n=1,000)
was used with the original data because bootstrapping cannot be performed on the
imputed data (Acock, 2005).
Date analysis comprised three stages: (1) evaluation of the overall model fit of
the YPAP model, (2) identification of the factors that predict physical activity directly,
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(3) exploration of the mediation effect of the predictors on physical activity.
Structural equation modeling (SEM) was used in stage 1, whereas logistic nested
regression analysis and mediation analysis were used in stage 2 and 3, respectively.
SEM is a powerful analytic tool that allows for the simultaneous estimation and
testing of relationships among multiple predictor, mediating, moderating, and
outcome variables. The overall measurement model was evaluated to confirm the
factor structure of the latent variables and next, SEM was performed to test the
proposed structural model. Factor loadings, factor correlations, residual variances,
and path coefficients for the measurement and structural models were inspected for
sign and/or magnitude. Model fit was evaluated based on the following fit indices: the
model chi-square statistic, the root mean square error of approximation (RMSEA) and
its 90% confidence interval, and the Bentler comparative fit index (CFI). These
indices reflect current standards and recommendations for reporting in SEM analyses
(Kline, 2010). Mplus 6.0 was used to perform the SEM analysis. For the binominal
nested regression model and mediation analysis, STATA 12.0 was used.
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Table 2. Descriptive statistics of the variables
Original data

Multiple-imputed data

M

SD

Ku.

Sk.

M

SD

Ku.

49.68

69.87

18.88***

3.77***

49.38

70.57

19.10*** 3.82***

Competency 3.40

.81

2.87

-.25*

3.40

.80

2.88***

-.26***

Self-efficacy 2.59

.75

3.03

.15

2.60

.75

3.03

.15***

4.13

.62

PA

Sk.

Able

Worth

4.13

.62

Enjoyment 4.06

.77

3.80***

-.80***

4.07

.77

3.79***

-.83***

Attitude 4.19

.64

4.32***

-.91***

4.19

.64

3.85***

-.80***

Language 2.64
barrier

.97

2.36***

.07

2.64

.97

2.36***

.06*

Knowledge 3.22

.82

2.86

-.11

3.22

.82

2.76***

-.06***

Fitness and 3.28
Skill

.80

2.83

-.07

3.28

.80

2.81***

-.03

Accessibility 3.79

.66

2.91

-.16

3.79

.66

2.85***

-.13***

Peer support 3.10

0.67

3.53*

.41***

3.10

0.67

3.50***

.46***

Role 3.44
modeling

0.72

3.59*

-.34***

3.44

.72

3.58***

-.30***

Enable

Reinforce

Note. * = p<.05, ** = p<.01, *** = p<.001
Ku.=kurtosis; Sk=skewness. PA=Weekly Leisure-Time Exercise Scale
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Results

Preliminary and missing data analysis
There were 346 (53.31%) participants who met the physical activity
recommendation (i.e., 150 minutes of the physical activity per week), and those who
met the physical activity recommendation reported more weekly exercise METs
compared to those who did not (M=61.47, SD=78.28 vs. M=34.61, SD=56.74,
respectively; t (549) =4.52, p <.001. Cohen’s d=1.50).
We also explored the correlation among scales of able, worth, enabling, and
reinforcing factors. The results indicated that for able, the correlation between selfefficacy and perceived competency was 0.38. For worth, the correlation between
enjoyment and attitude was 0.59. For enabling factors, the correlations among
accessibility, knowledge, language barrier, and skill and fitness were between -0.14
and 0.72. For reinforcing factors, the correlation between role modeling and peer
support was 0.36. (See Table 3).
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Table 3. Correlation matrix of the different scales
PA

Able

SE

CP

Worth EY

AT

LB

FS

KN

AC

RM

PA

1.00

Able

0.46

1.0

SE

0.34

0.81

1.00

CP

0.42

0.85

0.38

1.00

Worth 0.32

0.48

0.26

0.53

1.0

EY

0.30

0.45

0.21

0.52

0.91

1.00

AT

0.27

0.41

0.26

0.41

0.87

0.59

1.00

LB

0.02

0.05

0.05

0.03

0.01

-0.01

0.03

1.00

FS

0.37

0.65

0.39

0.67

0.45

0.39

0.42

0.05

1.00

KN

0.33

0.56

0.38

0.55

0.41

0.33

0.41

0.01

0.72

1.00

AC

0.17

0.19

0.06

0.25

0.36

0.31

0.33

-0.14

0.25

0.24

1.00

RM

0.13

0.24

0.17

0.27

0.30

0.22

0.33

0.10

0.31

0.34

0.23

1.00

PS

0.31

0.53

0.41

0.47

0.42

0.35

0.41

0.12

0.55

0.49

0.23

0.36

PS

1.00
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Note. All correlations greater than .08 are significant at the p<.05 level. All correlations greater than .11 are significant at the
p<.01 level. All correlations greater than .14 are significant at the p<.001 level. PA=Meets the physical activity
recommendation. SE=Self-efficacy. CP=Perceived competence. EY=Enjoyment. AT=Attitude. LB=Language barrier. FS=
Fitness and skill. KN=Knowledge. AC=Accessibility. RM=Role modeling. PS=Peer support.
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SEM analysis. Figure 1 showed the proposed model to MPAR among Chinese

international students. In this model, both able and worth were treated as the latent
variables as measured by competence and self-efficacy, and attitude and enjoyment,
respectively. Variables within enabling and reinforcing factors (i.e., accessibility,
knowledge, language barriers, fitness and skill, role modeling, and peer support),
were treated as exogenous variables in the model. Using this arrangement, Mplus
revealed that the model fit of the original YPAP model to our data was poor.
Specifically, the Chi-square test was significant, χ2 (19)=178, p<.01. CFI=.871,
TLI=.728, and RMSEA=.117. Able was the most proximal and strongest predictor of
MPAR (B=.28, OR=1.35, p<.05), other variables, including worth, accessibility,
knowledge, language, skill and fitness, role modeling, and peer support, did not have
a significant effects on MPAR. Taken together, the originally proposed YPAP model
was rejected for Chinese international students.
To explore a possible better fitted model, model justification was performed
based on the model modification indices. However, the model fit did not meet the
acceptable model fit recommendations (CFI>.95) even after model modification.
Based on the current data, SEM cannot predict MPAR ideally. However, it remains
worthwhile to explore the relationships among the predisposing, enabling, reinforcing
factors, and physical activity. Therefore, the following analyses focused on
examining the contributions of each factor to the physical activity measure and
rebuilding a model to predict MPAR.
Logistic nested-regression models analysis. The primary goal of the logistic
nested-regression model analysis approach was to identify the factors that predict the
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odds of MPAR among Chinese international students. Table 4 showed the odds ratio
of the logistic nested regression comparing the five nested models. The model
comparison results suggested that adding able factors (Model 2) significantly
increased the prediction of the odds of MPAR, compared to the base model (Model 1).
Adding worth factors (Model 3) significantly increased the prediction of the odds,
compared to Model 2. Adding enabling (Model 4) and reinforcing factors (Model 5)
did not significantly increase the model prediction, compared to Model 3. Overall,
even though neither enjoyment nor attitude influenced the odds of MPAR directly,
adding both of them, along with able factors to the model, increased the model’s
prediction. Therefore, Model 3 was the final model to predict MPAR.
According to Model 3, gender significantly influenced the odds of MPAR.
The odds of males meeting the physical activity recommendation was 1.49 times
greater than the odds of females meeting them, p<.001. Being one standard deviation
higher on BMI increased the odds of MPAR by 1.25 times, p<.05. Being one standard
deviation higher on competency and efficacy significantly increased the odds of
MPAR by 1.95 and 1.68 times, respectively, both p<.001.

	
  

	
  

69	
  

Table 4. Nested logistic regression model of prediction of MPAR
(bootstrapping=1000), N=504a
MPAR
Demographic
Male
Months in US
BMI
Able
Selfcompetency
Self-efficacy
Worth
Attitude
Enjoyment
Enable
Accessibility
Fitness and skill
Knowledge
Language
barrier
Reinforce
Peer Support
Role Modeling

Model 1

Model 2

Model 3

Model 4

Model 5

2.91***
1.05
1.14

2.27***
0.97
1.24

1.49***
0.98
1.25*

1.48**
0.96
1.26

1.48**
0.96
1.25

2.30***

1.95***

1.75**

1.74**

1.69***

1.68***

1.67***

1.65***

1.18
1.26

1.13
1.23

1.14
1.21

1.15
1.21
0.98
0.99

1.15
1.19
0.99
0.98

Model
Comparison
Model 1
Model 2

χ2

1.09
0.94

-323.49
-271.78

χ2 for
change

df

p

103.42

2

<.001

Model 3
-267.68
8.20
2
<.05
Model 4
-266.15
3.06
4
>.05
Model 5
-265.86
0.57
2
>.05
Note. * = p<.05, ** = p<.01, *** = p<.001
(a: odds refers to gender with males compared to females. All other odds ratios are
standardized OR, which indicates that a one standard increase in the independent
variable results in changes to the OR of MPAR)
Compared imputation and bootstrapping results. Since bootstrapping
performed listwise deletion of the missing data, the sample size was reduced
compared to the imputed data. To test the reliability of the bootstrapped data, we
compared the regression results between the bootstrapped data and the imputed data.
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In the imputed data, adding able variables (Model 2), competency and efficacy,
significantly improved the model fit over Model 1 (demographic variables), F (2,
102476) = 46.34, p<.001. Adding worth variables (Model 3), attitude and enjoyment,
significantly improved the model fit more than Model 2, F (2, 136271) = 3.01, p<.05.
Finally, adding enabling (Model 4) and reinforcing (Model 5) factors did not
significantly increase the model fit, F (4, 383991) = 1.19, p>.05. The similar results
between imputation and bootstrapping provided additional evidence that our results
using the bootstrapping method were reliable.
Mediation effect. Although the direct effects of the enabling and reinforcing
factors on physical activity were not significant, the indirect effects of the enabling
and reinforcing factors on MPAR through able and worth may still exist. Before
running the mediation tests, we tested whether enabling and reinforcing factors
predicted able and worth. Table 5 showed that adding both the enabling and
reinforcing variables significantly increased the model explanatory power over the
base model (Model 1) to predict able. The final model explained 50.14% of the
variance of able. As shown in Table 6, adding the enabling and reinforcing variables
also significantly increased the models explanation of the variance of worth over the
base model. The final model explained 32.47% of the variance of worth.
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Table 5. Regression coefficients of predicting able (bootstrapping=1000), N=504a
Able
Demographic
Male
Months in US
BMI
Enable
Fitness and Skill
Knowledge
Language
barrier
Accessibility
Reinforce
Peer support
Role modeling

Model 1

Model 2

Model 3

0.61***
0.10
-0.04

0.18*
-0.04
0.01

0.18*
-0.04
-0.02

0.62***
0.28**
0.01

0.50***
0.22***
-0.04

0.02

-0.01

Model
Comparison
Model 1
Model 2
Model 3

χ2

χ2 for change

df

p

28.99
352.77
411.37

286.46
25.43

4
2

<.001
<.001

0.29***
0.01

Note. * = p<.05, ** = p<.01, *** = p<.001
(a: odds refers to gender with males compared to females. All other odds ratios are
standardized OR, which indicates that a one standard increase in the independent
variable resulted in changes in the able score.)
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Table 6. Standardized regression coefficient of predicting worth
(bootstrapping=1000), N=504a

Worth
Demographic
Male
Months in US
BMI
Enable
Fitness and skill
Knowledge
Language barrier
Accessibility
Reinforce
Peer Support
Role Modeling

Model 1

Model 2

Model 3

0.29*
0.02
-0.03

-0.01
-0.09
-0.01

0.02
-0.08
-0.02

-0.02
0.23**
0.32***
0.29***

-0.02
0.16*
0.22**
0.25***
0.23***
0.11*

Model
p
χ2
χ2 for change df
Comparison
Model 1
7.95
Model 2
180.44
164.17
4
<.001
Model 3
256.33
26.80
2
<.001
Note. * = p<.05, ** = p<.01, *** = p<.001
(a: odds refers to gender with males compared to females. All other odds ratios are
standardized OR, which indicates that a one standard increase in the independent
variable resulted in changes in the worth score.)
Since both the enabling and reinforcing factors predicted able and worth, and
able and worth predicted MPAR, the mediation effects of able and worth may exist.
We used the user written command “binary_mediation” in STATA to examine each
mediation effect. The results showed that skill’s direct effect on MPAR was .10
(p>.05), its indirect effect on MPAR through able was .30 (p<.001), and through
worth it was .92 (p<.001). The total effect was .42 (p<.001). Knowledge’s direct
effect on MPAR was .08 (p>.05), its indirect effect on MPAR through able was .28
(p<.001), and through worth it was .10 (p<.001). The total effect was .38 (p<.001).
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Language barrier’s direct effect on MPAR was .01 (p>.05), its indirect effect

on MPAR through able was .03 (p>.05), and through worth it was 0.00 (p>.05). The
total effect was .03 (p>.05). Accessibility’s direct effect on MPAR was .09 (p>.05),
its indirect effect on MPAR through able was .11 (p<.001), and through worth it
was .12 (p<.001), with a total effect of .23 (p<.001).
Role modeling’s direct effect on MPAR was -.04 (p>.05), its indirect effect on
MPAR through able was .17 (p<.001), and through worth it was .10 (p<.001). The
total effect was .14 (p<.01). Peer support’s direct effect on MPAR was .09 (p>.05), its
indirect effect on MPAR through able was .27 (p<.001), and through worth it was .10
(p<.001). The total effect was .38 (p<.001). Taken together, all the enabling and
reinforcing factors predicted MPAR indirectly through able and worth, except the
language barrier.
Final model. Although the SEM analysis failed to produce the ideal model fit
to predict physical activity among Chinese international students, we modified the
original model and proposed a final model (Figure 2) to predict physical activity
based on the nested-regression model analysis and mediation analysis. Based on this
model, only the predisposing factors, able and worth, predicted MPAR directly. All
the enabling factors, except the language barrier, and the reinforcing factors predicted
MPAR indirectly through able and worth. In addition, demographic factors, including
gender and BMI, also predicted MPAR. The final model indicates that for Chinese
international students studying in American higher education institutions, the most
important psychosocial factors related to their physical activity behavior were the
predisposing factors (i.e., competence, self-efficacy, attitude, and enjoyment). The
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enabling and reinforcing factors, including accessibility, knowledge, fitness and skill,
role modeling, and peer support influenced their physical activity indirectly through
the predisposing factors.

	
  

Figure	
  2.	
  Final model to predict physical activity for Chinese international students
	
  

	
  

	
  

75	
  

	
  

76	
  
Discussion
In the current study, about half of Chinese international students met the

physical activity recommendation, indicating that they were more physically active
than many of their contemporaries in China (Yan et al., in review). It appears that, as
Chinese international students acculturated to American culture, they became more
physically active. Although the acculturation effect on physical activity participation
remains unclear (Berrigan, Dodd, Troiano, Reeve, & Ballard-Barbash, 2006; Lee,
2011), the current study provides additional evidence of a protective effect of
American culture for physical activity participation among Chinese international
students.
In addition, males were 1.49 time more likely than females to meet the
physical activity recommendation. This is consistent with previous research
suggesting that female college students are more sedentary than their male college
peers (Keating et al., 2005). BMI also significantly predicted MPAR. Contrary to
previous findings, the current study showed that having a higher BMI was associated
with higher odds of meeting the physical activity recommendation. Given the fact that
majority of Chinese students in the current study had a normal body weight, a higher
BMI may indicate more muscle mass and a more physically active lifestyle. Or, it
could be the students with higher BMI values were attempting to use physical activity
as a strategy for counteracting the situation.
Consistent with Welk’s (1999) model, the factors in the final model that
predict MPAR for Chinese international college students include the predisposing,
enabling, and reinforcing factors. However, the predisposing factors (i.e., perceived
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competence, self-efficacy, attitude, and enjoyment) were the only factors to predict
MPAR directly. Consistent with previous research, those factors are important
predictors of physical activity participation (Dishman et al., 2005; Keating et al.,
2005; Puente & Anshel, 2010; Ullrich-French et al., 2011).
Different from Welk’s (1999) model, we found that the enabling and
reinforcing factors influenced physical activity indirectly through able and worth,
instead of directly. Our findings support the paths of enabling and reinforcing factors
on physical activity through able, which is consistent with Welk’s (1999) model. As
previous research focused on the direct influence of the physical and social
environmental factors, such as accessibility and social support, on physical activity
participation (Saelens et al., 2003; Sallis, Johnson, & Calfas, Caparosa, & Nichols,
1997), the plausible mediation effect between those factors and physical activity
participation were not examined.
The findings also revealed the mediation effect of the enabling factors (i.e.,
accessibility, knowledge, fitness and skill) on physical activity through worth (i.e.,
attitude and enjoyment). Although this path was not supported in Welk’s (1999)
original model, some previous research supports this relationship. For example,
Rhodes, Brown, and McIntyre (2006) found that the environment influences physical
activity through attitude. Individuals’ fitness and skill level was also found to be
related to enjoyment of physical activity (Henderson, 2003). Future studies should
further investigate several possible unobserved mediation paths lying behind our
findings.
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In accordance with previous studies, our study provides additional evidence of

the importance of environmental factors on physical activity participation (Humpel et
al., 2002; Lesile et al., 1999; Motl et al., 2005; Powell et al., 2003), in particular its
indirect effect. However, the influence of environmental factors on physical activity
participation remains unclear. One limitation to our understanding relates to the
accuracy of our measures. One barrier is to measure the environmental factors
accurately. For example, in a previous study, objectively measured environmental
variables were significantly related to physical activity, whereas self-reported
environmental variables were not (Sallis et al., 1990).
The present study also supports the indirect effects of role modeling and peer
support on physical activity participation among Chinese international students. Role
modeling has been identified as a facilitator of physical activity participation among
different ethnic groups in the U.S. (Shin, 2011; Williamson & Futrell, 2001). Peer
support has also been identified as important than parental support for college
students to participate in physical activity (Gruber, 2008). Yan and Cardinal (in
review) identified lack of peer partners, especially Chinese partners, as a barrier to
physical activity participation among Chinese women in American higher education.
The current study adds our knowledge of the reinforcing factors to physical activity
participation among Chinese international students during the transitional period to
the U.S.
Although previous studies revealed the relationship between language fluency
and physical activity participation (Berrigan et al., 2006), this was not supported in
the current study. Considering that the majority of the participants in the current study
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were graduate students, and they have to achieve a certain level of English fluency to
gain admission into graduate school (e.g., achieve specific GRE and TOFEL test
scores), they may not have experienced the language problems previously identified.
It may also be that Chinese international students mainly exercise with other Chinese
students due to their similar exercise and sport interest (Yan & Cardinal, in review).

Limitations
Convenience sampling, the retrospective study design, and the self-reported
nature of the data collection are the main limitations of this study. That is, the sample
was not randomly collected, so it may not be representative to the overall Chinese
international students in the U.S. In addition, those who chose to participate in the
study may be more interested in physical activity and more physically active than
those who did not choose to participate. The seemingly high rate of participants
meeting the physical activity recommendation would seem to support this. Though,
this may also relate to the self-reported data, as such data tend to be inflated. In
addition, given that the distribution of the Godin and Shephard (1985) Leisure Time
Exercise scale was very skewed and had very low correlations with other scales in the
YPAP model, the psychometric properties of this scale in this sample were suspect.
That said, we were able to differentiate those meeting versus those not meeting the
physical activity guidelines using this scale (i.e., concurrent validity) and it also
demonstrated satisfactory internal consistency within this sample.
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Conclusion
Most of the factors within the YPAP model, either directly or indirectly,

predicted MPAR among Chinese international students in the American higher
education. In addition, this study highlighted the importance of the predisposing
factors obtained by the individuals as well as the mediation effects of the
predisposing factors between the enabling and reinforcing factors and physical
activity participation. Colleges and universities interested in promoting Chinese
international students’ physical activity behavior ought to provide physical activity
resources, as well as social resources, such as a peer support program, to increase the
perceived competence, self-efficacy, positive attitude, and enjoyment of physical
activity among Chinese international students. This will afford them the best
opportunity to engage in healthy living practices during their transitional time in the
U.S.
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Chinese international college students are defined as individuals who were

born and grew up in China and came to the U.S. for higher education (i.e., traveling
on an F1 student visa). Currently, there are nearly 128,000 Chinese students studying
in the United States, which represents more than 18% of the total international student
population in America (IIE, 2010). Among students with different ethical
backgrounds studying in American colleges and universities, Asian female students
have been found to be the least physically active. For example, female college
students from North America, Europe, South America, and Africa average more than
2 hours per week of physical activity, whereas Asian female college students average
only 1.3 hours per week (Yoh, Yang, & Gordon, 2008). The most recent physical
activity guidelines suggest that at least 2.5 hours of moderate-intensity physical
activity per week is necessary in order to obtain substantial health benefits (Haskell et
al., 2007). Clearly Chinese female international students are among the least
physically active groups of students on college and university campuses and
exploring their physical activity attitudes, knowledge, and behavior is an area in
urgent need of attention (Sallis & Owen, 1999; Walcott-McQuigg, Zerwic, Dan, &
Kelley, 2001). However, little is known about the specific determinants of physical
activity participation among Chinese female international students in the U.S. In
addition, it is unclear how exposure to both the Chinese and American cultures
influences their physical activity participation. As these students may eventually go
back to China after graduation, helping them to adopt positive health behaviors (e.g.,
physical activity) while they are in the U.S. is worthwhile in terms of their lifetime
well being. Therefore, it is necessary to explore their physical activity experiences in
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American culture in order to ultimately design programs to facilitate their physical
activity participation.
For this to occur we need to first understand the meaning of physical activity
and exercise to Chinese female international students, as physical activity may have
different meanings to people from different cultures (e.g., exercise, health, movement,
or recreation; Pearce, 2009). For example, Chinese women aged 50-70 years in a
Canadian study did not differentiate between physical activity and exercise, and many
women in the study felt they were one in the same (Fancott, 2001).
In addition, we need to understand how Chinese and American cultures
influence individuals’ physical activity behavior. Women from different cultures may
perceive physical activity in very different ways. For example, in a focus group study,
African American women identified exercise as something in “Caucasian women’s
culture,” but not in their culture (Wilbur et al., 2011). In another focus group study
conducted with Asian women, women perceived themselves to be physically active
enough just by doing their daily tasks, such as housework and walking for
transportation (Johnson, Corrigan, Dubbert, & Gramling, 1990). They also felt that
they had to “exercise with a purpose” – a more utilitarian view rather than just
following an exercise video or riding a stationary bicycle.
Traditional Chinese health beliefs are vastly different from the Western
biomedical model of health. Chinese health beliefs stem from Taoist, Buddhist, and
Confucian philosophies, which may influence individuals’ values toward physical
activity. For example, Taoist values harmony with nature and individuals should take
what naturally exist and take no un-natural action (Fang, 1981). This value may
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diminish one’s desire to take personal action, such as non-natural forms of physical
activity, to change their health status. This is consistent with what Fancott (2001)
found among Chinese immigrant women in Canada (aged 50-70 years). Fancott’s
study participants believed that health was more about "good luck" and "good genes,"
and they therefore perceived they had less control over and responsibility for aspects
of their health.
Traditional Chinese culture may also discourage females from physical
activity participation. Influenced by the Confucius ideology, the majority of Asians
believe that sport and physical activity participation are predominantly masculine in
nature. Such perceptions in Asian countries have resulted in Asian women exhibiting
low levels of physical activity during childhood and adolescence (Suminski, Petosa,
Utter, & Zhang, 2002).
The acculturation process may be another factor influencing physical activity
participation among Chinese female international students. Acculturation is defined
as the differences and changes in values and behaviors that individuals make as they
gradually adopt the cultural values of the dominant society (Graves, 1967). Eyler et
al., (1998) suggested that acculturation levels need to be considered since a highly
acculturated Chinese woman may have very different attitudes toward physical
activity compared to those who are less acculturated. For Chinese college female
international students, being exposed to American culture may reshape or challenge
their physical activity experiences and views. For example, since American college
students are more physically active than college students in China, their exposure to
the American campus culture may serve as a positive facilitator for Chinese
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international students to participate in physical activity. In addition, since the majority
of colleges and universities in China lack of comprehensive physical education
classes and equipment (Liang, Housner, Wall, & Yan, in press), the diverse physical
activity classes and facilities on American campuses may also serve as facilitators to
physical activity participation.
The relationship between acculturation and physical activity participation is
not entirely clear. One study examined the length of time in the United States and
levels of leisure-time physical activity among an Asian population and found a
positive relationship (Kandula & Lauderdale, 2005). Another study found similar
results among Korean adults using a multi-dimensional measure of acculturation (Lee,
Sobal, & Frongillo, 2000). In contrast, Huang, Rodriguez, Burchfiel, Chyou, and
Yano (1996) found a negative association between United States “nativity” and levels
of total physical activity among Japanese men residing in Hawaii. To our knowledge,
no study has ever examined the factors that influence physical activity participation
among Chinese female international students in the U.S. More importantly, most of
the acculturation studies are quantitative. Pearce (2009) highlight the importance of
using qualitative inquiries when exploring physical activity among people with
different cultural backgrounds.
The cultural background of Chinese women and their acculturation process in
the U.S. may influence their physical activity participation by different facilitators
and barriers. For instance, Eyler et al., (1998) explored the physical activity behavior
of Chinese American women using qualitative methodology. They found that social
support from family members and people with similar cultural background were
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important enablers to physical activity participation. Lack of time, lack of motivation,
lack of knowledge, and language barriers were identified as intrapersonal barriers,
and accessibility and safety were identified as environmental barriers to physical
activity participation. As for Chinese female international students, they may be
unfamiliar with western policies and approaches to physical activity program delivery.
Similar to other new immigrants, they often encounter significant obstacles to
participation opportunities that are tied to gender, ethnicity, social class, and a
number of other factors (Frisby, 2011).
Examining the facilitators and barriers to participate in physical activity
participation among Chinese female international graduate students allows us to
examine the factors behind behavioral choices, and to better understand their motives
for their physical activity related decisions. Therefore, the purpose of this study was
to build a comprehensive picture of physical activity as it relates to Chinese female
international graduate students in American higher education during their transition to
American culture. An open-ended approach to the study was adopted to allow an indepth understanding not only of facilitators and barriers perceived to be related to
physical activity, but also of the cultural conflict between the U.S. and China they
perceived in terms of their physical activity participation.
Methodology
The current study was conducted using a constructivist paradigm.
Constructivism maintains that individuals and groups generate meaning.
Constructivists are interested in describing the coherent structure of a multilayered
phenomenon, and the real phenomena will be observed and named by members of the
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natural community, and understood by experienced or wiser people of good judgment
(Cupchik, 2001). In the current study, the researcher believed that Chinese
participants’ physical activity behaviors were complicated and influenced by their
past experience and their current environmental exposures, and it should be discussed
and presented in the most natural setting possible.
As the researcher and the interviewer, I am aware of own positionality in the
study. I am a Chinese female international graduate student who has been studying in
the U.S. for over five years. My cultural identity is Chinese, but I have come to
understand Western culture in terms of physical activity behavior being that it is my
academic area of scholarly inquiry and through my own personal experiences as a
physically active person. My positionality has been greatly affected by my ethnicity
(Chinese), gender (female), language (Chinese and English), education (sport and
exercise psychology, public health, kinesiology, and psychology), and institution
(graduate student at two different American universities). In the current study, I
considered myself an insider due to my ethnic background, language, and gender
being the same as the interviewees.
We are also aware that the geographic location of the university where the
study participants were living and interviewed may have influenced the research
results. All the study participants were from a major research university with an
enrollment of ~24,000, located in a small city (i.e., population ~ 53,000) in the
Northwest region of the U.S. The university provides general fitness, exercise, and
recreational facilities, as well as physical activity courses to students. In addition, the
town where the university is located would be considered an active community
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environment, with ample hiking, biking, and other outdoor resources available in
town or close by, paved side walks and striped biking lanes on roadways, making it
pedestrian and bicycle friendly, and physically active residents in general.
Participants.
Twenty female international graduate students from China enrolled at Oregon
State University were recruited and interviewed for this study. This was the full
number of people willing to participate in the study. Following the 15th interview or
so, most of the same ideas were being expressed again and again. Therefore the
researcher felt that theoretical saturation was accomplished by the time the 20th
interview was completed. Eligibility criteria for the participants included: (1) Chinese
international graduate students from Mainland China who were studying at Oregon
State University; (2) females who had resided in the U.S. more than 1 year and no
more than 5 years; and (3) people with no physical functional limitations related to
their physical activity participation.
Participants Recruitment
Recruitment of participants was through the Chinese Scholar and Students
Association (CSSA) at Oregon State University. An email that contained the
information about the study was sent out to the users of the CSSA. When a female
student expressed interest in participating in the study, the researcher contacted her
individually via email or telephone to further explain the details of the study. An
appointment was made if the participant qualified and agreed to participate.
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Interview
After determining that each participant fulfilled the requirements for being in
the study and having them agree to participate in the interview, a time was set up for
meeting with the participant. A reminder email or phone call was sent to the
participant two days prior to the appointment. A one-on-one semi-structured
interview method was used. During the interview, an interview guide was followed.
All the interview questions were designed to address the research purpose. That is,
what does physical activity mean to Chinese female international graduate students?
How does being in American culture influence their attitudes and participation in
physical activity compared to when they were residing in China in terms of
facilitators and barriers? And finally, how can the university and community help
them become more physically active?
Procedure
A female bilingual (Chinese and English) investigator trained in interview
techniques led all of the interviews. Before each interview, she explained to the
participants that the information gathered would be used for research purposes and
that the discussion would be audio-recorded. Participants were assured that their
names would not be associated with the recording. Written consent was obtained
from each participant prior to her interview. The Institutional Review Board (IRB) at
Oregon State University approved the interview protocol.
Participants chose to be interviewed in either Chinese or English. All
interviews lasted between 45-60 minutes. Following the interview, a short survey was
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administered to the participants. The survey included questions about demographic
characteristics as well as their physical activity behaviors.
Multiple methods were used to ensure trustworthiness of the procedures
employed. According to Creswell (1998), applying two or more evaluation criteria
(i.e., triangulation, peer review/debriefing, external audits, prolonged engagement,
member checking, reflexivity, and rich, thick description) allows for good insight
within the social setting. The current study implemented member checking and peer
review to ensure the credibility of the research. After the interview was transcribed
and translated into English, all the translations were sent to each interviewee to check
and edit any inappropriate expressions. To increase data dependability, a second
reviewer independently reviewed the data, compared results, and discussed
disagreements to resolve differences.
Data Analysis
All interviews were digitally recorded and transcribed verbatim. All text were
imported into NVivo8 (Cambridge, MA) and coded based on major and minor themes.
Coding categories were derived directly from the data, as opposed to using a preexisting theory to construct a coding scheme. After the initial coding list was
developed, the primary coder coded each transcript by “constantly comparing”
participants’ comments to the most current version of the coding list to determine if
each instance could be described using an existing code from the coding list. When
the primary coder came across instances that did not fit within the existing coding
scheme, a new code was developed and added into the coding list. Once the primary
coder finished the initial coding, a second coder independently reviewed all of the
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transcripts and coding for accuracy. Indicative of the strength of the emergent themes
observed in the data, as well as the content validity of the coding scheme, the two
independent coders had remarkably consistent results. Post-coding discussions only
served to further verify the similarity of their findings. To maintain the participants’
anonymity, pseudonyms were used in the results to provide anonymity to the
participants.
Results
The women who participated in this study ranged in age from 24 to 31 years
old (M=27.5, SD =2.1) and their average length of time in the U.S was 36.5 months
(SD=17.1). Their average BMI was 20.2 (SD =2.7). Eleven (55%) of the 20
participants reported engaging in at least 150 minutes of physical activity per week.
More than half of the interviewees (i.e., 12 out of 20) thought they had become more
physically active after they came to the U.S. The overall influence of American
culture on physical activity seemed to positively influence (i.e., increase) these
women’s physical activity levels.
The main codes were found to be descriptive of the meanings associated with
physical activity, and the most common facilitators and barriers to engage in physical
activity. The general meanings of physical activity included a break from work, a
feeling of accomplishment, and a time to be alone. The general facilitators included
social influence, physical resources, changing perceptions of femininity, heath
improvement, and leisure and social opportunities. The general barriers included a
lack of time, a lack of self-efficacy, a lack of social support, feelings of
embarrassment, cultural barriers, and a lack of information.
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Meanings of physical activity
A break from work. Most of the Chinese women mentioned that physical
activity was a break from their daily work. Being graduate students, they were very
busy with their academic study during the day. Their mindsets were consistently on
schoolwork and a lot of them experienced fatigue and a lack of energy as a result.
They perceived the need for a diversion from their schoolwork, and physical activity
appeared to be a primary strategy to accomplish this. They commented that they
enjoyed having a break from their schoolwork, and that they liked the feeling of being
refreshed both during and after participating in physical activity, which helped them
be more energetic when doing their other work.
A time to be alone. Some women described physical activity, especially
individual physical activities such as jogging and swimming, as being a time for
themselves (i.e., a form of self-pampering and self-renewal). During these activities,
they were able to clear their minds, talk to themselves, think through things, or just
enjoy taking time to think about nothing specific at all.
A feeling of accomplishment. Some women described a feeling of
accomplishment through their physical activity participation. For them, physical
activity was a process whereby they established a goal, worked toward the goal,
accomplished the goal, and eventually created new goals. This allowed them to build
greater self-confidence and it also taught them a transferable process that could be
applied to other dimensions of their life. For example, Tina described her physical
activity experience as:
The feeling of finishing the goal, setting a new goal, and finishing the new goal
challenged me. I like it. Before, I did not challenge myself because I was
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afraid. But exercise taught me to challenge myself, and to try my best to
achieve the goal. It gives me the confidence I need in my life. And I use this
confidence in other parts of my life and my work.
Interesting, though, the word “physical activity” does not have a clear or

commonly understood translation in Chinese, whereas “exercise” and “sport” do.
Therefore, the interviewees were often confused by the terms “physical activity”,
“exercise”, and “sport”. For example, we noticed that it was difficult for the
interviewees to talk about the meaning of “physical activity” when this word does not
exist in their native language. This definitively influenced our results. It also suggests
an interesting research question. That is, how does it influence the attitudes and
behaviors of physical activity for individuals when certain words, such as “physical
activity”, do not exist in their native language?
Facilitators
Social influences. The single largest category of facilitators for engaging in
physical activity was social influences (e.g., influences from American friends,
students on campus, and the media), with observing others being physically active as
the most frequently mentioned form of social influences. A common scene described
by the interviewees was that they often would see people jogging or running on the
street or exercising in the gym, from which they perceived a very active environment
around them. This was reinforced through other sources, including knowing other
physically active people (e.g., officemate, advisor, roommate), observing celebrities
being physically active in the media, observing other students dressing athletically,
and observing ample sports equipment in stores (i.e., a form of environmental
reinforcement).
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This affected the interviewees’ physical activity participation in several ways.

First, the physically active individuals served as role models for the study participants.
By observing others being physically active, they vicariously developed expectations
regarding the benefits of physical activity participation, such as looking fit and
energetic. Second, it gave them social pressure to be consistent with others in terms of
physical activity participation, with some of the participants mentioning, “when in
America, do as Americans do.” Third, it gave them greater confidence to perform
certain types of physical activities that they used to be unconfident about. For
example, several interviewees mentioned that they were surprised that so many
people, especially women and young people, were enthusiastic about running
marathons or doing other high demanding physical activities. Seeing this increased
their confidence about their own physical abilities, including a willingness to try
activities that they would never have considered before (e.g., rock climbing).
The social influences also seemed to influence the Chinese female
international graduate students’ attitudes toward exercise. Most of the interviewees
mentioned that they did not value exercise much before they came to the U.S. They
recalled that when they lived in China most of the people there did not exercise. In
other words, exercise was not a part of the social norm and only those who were
retired or suffered from some health problems might be seen exercising on a regular
basis. Through their exposure to the physically active social environment in the U.S.,
their attitudes toward exercise were positively influenced. For example, Jean’s
comments capture this well:
Not just the youth like to exercise, but kids, the elders, even women who are
pregnant exercise too. Also, it is not just in the gym, but everywhere. You see
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people jogging on the street and playing in the playground. So overall you feel
that most people are doing exercise, and they like exercise. This makes me
want to join in with them. I mean, it looks like they are having a great lifestyle
and why not give it a try.
Ample resources. All of the interviewees complimented the high quality and

ample available resources provided by the university and throughout the community.
Some also mentioned that the student recreation center on campus was free to
students (note: it is actually covered by student fees that are built into the structure of
the student’s graduate assistantship position), and it was perceived to be of very high
quality. In addition, the diverse undergraduate elective physical activity courses
offered by the university afforded them the freedom to choose physical activities they
wanted to learn and practice. Most expressed that they did not have such easy access
to similar high quality physical activity resources when they were in China. The good
accessibility was a major facilitator for them to participate in more physical activities.
The comments of Lynn and Rena support this very well. Respectively, they said:
I increased a lot of physical activities because of [name of student recreation
center]! It is such a convenience for me to do exercise, compared to the
conditions I had in China. Plus, you can choose different PAC [physical
activity classes] classes you are interested in. You know, in China, you need
to find a gym, buy a membership, and commute. It was just hard and not
convenient compared to here.
In addition, the resources, equipment, and classes are very good here making
it so convenient for me to exercise. When I was in Beijing I didn't have too
many chances to pick the classes I like. Or it was hard to find professional
instructors. However, here there are so many different classes and the
instructors are very professional. It's so easy for me to take class now.
This was reinforced and supported by the community’s infrastructure, which
they perceived to be physical activity friendly (e.g., jogging and hiking trails in close
proximity to campus, biking lanes on the roadway).
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Changing perceptions of femininity. Changing perceptions of femininity was

another facilitator to their physical activity participation. Being exposed to American
culture, these Chinese women were also influenced by the American women around
them. As pointed out by some of the interviewees, the definition of femininity in
terms of appearance and appropriate feminine behavior in American culture is very
different from that of China. First, most of the women mentioned that in China, a
feminine woman should not obtain any significant muscle mass and should keep a
relatively low body weight. A feminine woman should also dress “gracefully,”
instead of “athletically.” Since most of the women worried about gaining muscle
from physical activities, they tried to avoid physical activities such as weight lifting,
jogging, or even swimming. Wendy and Jill, respectively, expressed:
Probably Chinese women are different…I feel in general, when women have
time, they would like to go shopping, dressed up like a graceful lady, instead
of going to exercise. They enjoy their appearance more than they enjoy
exercising. I am probably very different from other Chinese women.
In China, we favor the “paper girl” in terms of body weight. You know, the
thinner, the better. But here it is different. People like the female body with a
little muscle and tone. In China, women worried that if they exercised they
would gain muscle. Here people are the opposite. They like muscles.
Interestingly, most of the women did not experience any perceived muscle gains from
the exercises that they did. Instead their worries come from conversations with their
Chinese peers.
Also, before coming to the U.S. they believed that “white skin” was the key
indicator of femininity. Most of the women mentioned that they tried not to expose
themselves to sunlight in order to avoid getting tanned skin when they were in China.
As a result, they minimized their outdoor physical activities, especially in the
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summer. However, after they came to the U.S., they had experienced a big cultural
shock in terms of the definition of femininity. Most of the interviewees mentioned
that American culture favored women who looked fit and had obtained some
muscular curvature. They also observed that American women seemed to favor
tanned skin, thinking that it represented a healthy and active lifestyle. As Quin
expressed:
You know, [in China] people think I am fine in terms of body weight because
I am very skinny and “weak.” According to Chinese standard, I am probably
pretty good in terms of body shape. But here, in the US, I do not think I look
good. Here people value a fit body, not a weak body like mine. So I am not
happy about my body, and I want to be more like Americans. You know, I
know I can never be as good as American women, but just a little bit more fit,
more muscle, and less fat. I would be happy about myself.
The second conflict regarding femininity between the U.S. and China centered
on attempting to decipher and navigate different perceptions of appropriate feminine
behavior. Many of the interviewees mentioned that when they were in China they did
not participate in physical activities because exercise, especially intense exercise or
those involving body-contact, were not considered appropriate for females. Rather,
the expectation for women in China was to be “graceful,” “domestic,” and to practice
such things as “learning to play instrument, chess, calligraphy, and painting” (琴棋书
画). Vivian and Tiffany, respectively, expressed:
Women are supposed to be weak, and be protected by others. You know,
“instrument, chess, calligraphy, and drawing (琴棋书画),” are the traditional
requirements for females. This does not include any physical activity or sport
skill. Strong women are not welcome.
I think Chinese men like the women that are quiet, not active, and absolutely
with no muscles. Now, I think this kind of women will not be popular in the
US, but they are popular in China. That is also a reason why Chinese women
do not want to be physically active.

	
  

	
  

111	
  
Obviously, traditional Chinese culture in term of perceptions of femininity

was a barrier to physical activity participation. The interviewees noticed that
compared to women in China, women in the U.S. were encouraged to be physically
active. They felt that it was appropriate for females to do different physical activities
in American culture, including those activities that they originally identified as being
non-feminine activities, such as basketball and weight lifting. Tina’s comment
summed this up very well:
I often saw posters showing American women playing sports, and they
capture their muscle tone. Before, if I saw that in China, I would think they
must be athletes, but here, you do not need to be athletes to be fit. A lot of
women just like exercise. They have a very special “disposition,” which they
gained from exercise. I like it a lot. Even people here who are very skinny, are
very fit, and they are really different from what I thought before. Before, I
thought only the “model” beauty, the super skinny, is beautiful. In China, we
think “the skinnier the better” “paper thin” is the best. Now I like how
American women value beauty, the beauty from exercise. I think they are
more beautiful than the models. I really have changed. I am more open to do
different physical activities now and worry free.
Through their exposure to American culture, most of the Chinese women
changed their perceptions of femininity, which indirectly seemed to alter their
attitudes toward physical activity as well as their behavior. All twenty women
commented that they now considered a fit body with a little muscle and tanned skin to
be feminine and beautiful. Seventeen out of 20 reported changing their physical
activity patterns according to their new perceptions of femininity. For example, some
were no longer resistant to gaining some muscles from weight lifting, nor were they
worried about having tanned skin anymore, which freed them to participate in more
outdoor activities. Comments from Tina and Quin, respectively, are representative of
this:
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I exercise more and I wish I could become like that [the fit body]! Last
summer, I went back to China, and I showed my muscle to my friends. They
were so surprised, they said, "you are a girl, you do not need muscle"…at that
moment, I really felt we were different.
And I also think I am influenced by American culture. When I look at
American women, some of them look really pretty and fit. They are beautiful,
and I can tell that their fit and tight body figure comes from exercise. You
know, I think most of the Chinese women work on their body tone by diet.
But here people are more likely to use exercise to improve their body shape.
Some dressed more athletically because they identified this as part of

American culture and they felt this made physical activity participation easier to
incorporate in their everyday life. Vivian expressed:
People here used to comment on my dressing, such as “you are totally dressed
up!” I felt so weird because I did not think that I was dressed up. Then later I
found out the dressing style here is so different from China. People, especially
students on campus, dress casual and sporty. You know, if I wear skirt, I
would not want to walk or jog around. But if I dress like them, in jeans and
sneakers, I would like to do more walking or go to do some workout anytime.
Their athletic dressing styles make it more convenient to do physical activity
or exercise. Also, I think people here value the healthy and fit body. Not like
China, where people value very skinny female body. Here, people value the
body with muscle, or bodies that are fit and toned.
It is worth noting that there were also discrepancies of the perceptions of the
ideal female body among the interviewees. Most interviewees believed that as they
started to exercise like the American women, they would obtain a similar body shape
as the American women, whereas some interviewees believed the ideal body shapes
the American women had were more genetically derived rather than being related to
their behavior. That is, they believed that no matter how hard they exercised, they
could never achieve the ideal body shapes, which, no doubt, would hinder their
motivation to exercise in order to achieve the ideal body shape. There was also some
misunderstanding among the interviewees as to whether or not they could obtain the
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body shape of an American woman, no matter what physical activities they did. Some
also questioned whether it was desirable to try. The following comments by Ann,
Lynn, Betty, and Anna, respectively, capture the participants’ conflicting views on
this:
I think there are genetic differences between American and Chinese women
[laugh]. I guess they were born into that body shape, for example, their long
and toned legs. These things we can never get no matter how hard we exercise.
There are genetic differences between Westerners and Easterners. However,
there are some things you can get from exercise, for example, their fit legs and
their toned body. I know it must come from exercise. Personally, I like the fit
body a lot. I do not like the lean body shape at all. I also want to be fit and
healthy like them, you know, to wear shorts in the winter.
I think we [Chinese] are different from Americans. They [American] were
born with that kind of nice body shape. I can never look like that. Even if
exercise helps, they have to probably exercise for a long time. For me, that is
not realistic. So for me, I really do not have a big motivation to exercise to get
into better shape.
I am jealous that they have a good body shape. But I think it is because of
their genes. For us Asians, it is impossible to look like that, especially their
long legs. So I still think my body shape should look Asian. My ideal body
weight is still 100 lbs. I am not comparing myself to Americans, even if I
think they look great with that kind of body shape.
Overall, changing perceptions of femininity not only promoted their physical
activity participation, but it also increased their overall self-esteem by learning to
accept who they are and not worrying about it. As Vivian expressed:
I am more confident about my body and myself now. I accept who I am, and
at the same time, I want to join in with other people here, to do more physical
activity…Now, I do not worry about getting tanned anymore. So I enjoy my
walking, hiking, and other outdoor activities much more. Now, life is much
easier, because I do not care that much anymore.
Health maintenance/improvement. Motivation to improve or maintain
physical and mental health was also identified as a major facilitator. In terms of
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physical health, the interviewees mentioned that exercise could help them eliminate
toxins from their bodies, which is a belief related to traditional Chinese medicine.
They also mentioned that as they were getting older, they felt that their body
metabolism was slowing down. Thus, they wanted to exercise more to keep their
metabolism up.
Maintaining or improving mental health was another facilitator to physical
activity participation. The majority of the interviewees expressed their recognitions of
how physical activity brought them feelings of enjoyment and a more positive overall
mood state, with physical activity helping to mitigate the stress associated with their
schoolwork. Being graduate students and studying in a second language, most
reported experiencing higher levels of academic stress compared to when they were
in China. Therefore, for many of the participants, physical activity was a useful stress
management strategy. Jean and Jill, respectively, expressed:
I exercise for health purpose. This is more important for me. I was a medicine
major, so I know how important health is. Health should be the priority for
everyone. So I try my best to improve my health, including using exercise to
improve my health.
If I keep exercising, I am less likely to feel tired, and I will have more energy.
Especially during work time, exercise makes me feel more efficient, and less
likely to be distracted.
Leisure/social opportunities. Several of the interviewees mentioned that the
different leisure opportunities between China and the U.S. made them become more
physically active. They described that when they socialized with friends in China,
there were a lot of different leisure activities that they could choose from, such as
shopping, karaoke, or Chinese mahjong. Physical activity would not be their top
choice. Compared to China, they did not have many options in terms of leisure
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activities in the U.S., especially in a relatively small college town. As a result, going
to the gym to do some physical activity together with friends, such as swimming and
badminton, became their major leisure activity. Lynn and Lily, respectively, captured
this well:
I think in America there are not as many other recreational activities, other
than physical activities, compared to China. You know, in China, we have our
food culture and people get together to have a meal very often. It is our social
time. Also, karaoke is a very popular recreational activity. There are a lot of
things that people can choose to do in their spare time. So people in
universities and colleges were less likely to choose physical activity as their
recreational opportunity. But here there are not many recreational activities
you can choose to do. So doing physical activity becomes a major recreational
activity.
Another reason is that we have so many other recreational activities that
people are interested in doing, activities other than exercise, for example,
karaoke, mahjong, and massage. You know, you have so many choices, and
they are more fun than exercise in people’s minds, so exercise is not their
choice. For Americans, I feel the lifestyle is slower compared to China, there
are not many things you really can do, especially in a small town like [name
of town].
With regard to social opportunities, more than one third of the interviewees
admitted that through physical activity they had made more friends. It was also an
opportunity for them to socialize with their old friends by doing physical activities
together. In addition, learning different physical activities provided them more
opportunities to know American culture and make more American friends. For
example, Feng stated how doing physical activity helped her communicate better with
her American friends:
When I hike with my friends, it is also a social time for me to hangout with
my American friends. In addition, I think in America people talk about sports
and physical activity a lot. If I don't participate in those activities, I do not
have many topics to talk about with my American friends. I would look like
an idiot while others are talking about sports and physical activity related stuff.
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For example, if I had not taken golf class, I would not have known about golf
at all and would have nothing to talk about when others are talking about this.
Three of the participants were married and exercise was an opportunity for

them to improve their relationships with their husbands. However, marriage was not
consistently a facilitator to physical activity participation. Rather, for the two
participants who were married to Americans who were physically active men, this
seemed to be the case. Specifically, these two women reported becoming more
physically active through the influence of their husbands. The third woman, who was
married to a not-so-active man, became less physically active because she committed
more of her spare time to her husband which she used to spend on physical activity.
Candy and Vivian, respectively, expressed:
It's because my husband likes exercise, and he told me if one person has a
spouse who is also physically active, they can support each other and be each
others workout partner. I think part of the reason I workouts is because my
husband wants us to support each other. If your spouse is lazy, the other
person may not want to exercise either. So this is another reason I exercise
more now.
Climbing with my husband improves our relationship. He works at school,
and I am a graduate student. Both of us have very busy schedules, so we do
not have much time together. But he goes to the gym everyday for two hours.
So I feel if I go with him, I can use that time to interact with him,
communicate with him. From this perspective, exercising with my husband
improves our relationship.
Barriers
Lack of time. Seventeen of the interviewees identified a lack of time as a
barrier to their physical activity participation. Being graduate students, their priority
was academic work related to their degree programs, so they spent most of their time
on this (e.g., taking classes, studying, reading, doing research). In their limited spare
time, they would prefer to rest instead of participate in physical activity. In addition,
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they felt that their schedules were not very flexible. For example, some of the
interviewees mentioned that they had to be in the office or lab throughout the full day,
which limited their opportunities to take elective undergraduate physical activity
courses.
Lack of self-efficacy. More than half of the interviewees reported that they
lacked confidence to perform certain types of physical activities. They attributed their
limited skills to the low quality of physical education they received in China. They
indicated that since the education system in China focuses primarily on academic
success, physical ability was not emphasized enough. They described physical
education in China as being focused on structured exercises of fairly high-intensity
with an emphasis on fitness testing versus skill development across a range of
lifetime health-related physical activities. Jean summed up this situation well:
In our educational system, we always and only emphasize academic success
and intellectual learning, not physical practice/achievement at all. Not to
mention that we did not have good resources or good quality physical
education classes.
As a result, these women not only lacked knowledge, skills, or enjoyable
experiences about physical activity, but they also lacked confidence in their ability to
participate in physical activities after they came to the U.S. For example, some of
them did not want to take physical activity courses, join sports clubs, or exercise with
their American friends because they felt the skill gap between themselves and the
American students was too large. Even among those who did try, some expressed
feeling embarrassed when they found themselves incapable of performing certain
skills during physical activity courses. Vivian’s comments were representative of this
situation:
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I feel that the big skill/fitness level difference between me and Americans
makes me less likely to workout or do physical activities with them. For
example, when my former roommate asked me to jog with her, I worried that I
could not keep up and that I would slow her down. So I turned her down.
Feelings of embarrassment also came from their limited knowledge with using

the fitness equipment. Several interviewees mentioned that oftentimes, even when
they wanted to try some new physical activities, they did not know how to start or
how to use the equipment. As a result, they either withdrew from the class or became
less likely to participate in physical activity. Wendy summed up this problem:
I do not know how to use all of the fitness equipment, such as the equipment
in the weightlifting room in Dixon [recreational center]. I feel so embarrassed
if I walk in and do not know how to use that equipment. Also, there is a
machine on the second floor that I want to try, but I am worried I do not know
how to use it. I hate feeling embarrassed. You know, sometimes, I saw
nobody around, so I went to touch the equipment, tried pushing different
buttons. Then later I figured it out. If someone was around, I would not have
done so.
A lack of self-efficacy also inhibited their ability to learn new physical
activities, especially outdoors activities. More than half of the interviewees expressed
an interest in outdoor activities such as rock climbing, snow skiing, or diving because
they did not have opportunities to experience similar activities to this when they were
in China. However, at the same time, they were worried about getting injured during
those activities due to their limited physical skills and relatively low levels of fitness.
Fen stated her concern:
And I also am concerned about safety. I didn't have much outdoor experience
before. I lack the skills to manage outdoor activities. I do not want to get
injured during practice.
Lack of social support. Almost half of the interviewees mentioned that they
lacked a workout partner to help motivate them to exercise. They felt that if one or
more of their friends was willing to do physical activity together with them, they
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would become more physically active. Interestingly, most of them were looking for
Chinese rather than American exercise partners. This may because of the previously
identified skill gap between themselves and the Americans, with a preference for
finding someone at a similar skill level. In addition, American students were
perceived to like different types of physical activities, which was another barrier to
doing physical activity together. Given their full schedule and competing priorities,
even for those who found a physical activity partner, making time for physical
activity was challenging.
A few interviewees also expressed worries that their advisors would not
support them taking elective undergraduate physical activity courses. Although they
never directly received such objections from their advisors, they perceived that an
expression of interest in doing so would be viewed as an expression of disinterest in
their academic and/or lab work by their advisors. Such perceived concerns prevented
them from taking physical activity courses. Snow’s comments capture this well:
Also, I am worried that my advisor would be unhappy if I tried to take
physical activity classes. He knows what classes I need to take and although I
never have asked him, I do worry that he would be unhappy about it. He may
think that I am not focusing on my academic work.
Cultural barriers. Most of the interviewees did not identify language as a
barrier to their physical activity participation. Yet, most of the interviewees preferred
to do physical activities with individuals with whom they shared similar sociocultural
backgrounds. While not specified as a language issue per se, they did think that it was
easier for them to communicate with other Chinese students rather than American
students during physical activities. Also, they perceived more common interest in the
types of physical activity that they could do together. Quin summed this up:
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If I had more American friends, I would be more influenced by them, and they
would help me to be more physically active. I am also worried about whether
I can really make friends with Americans. I am not sure if they can understand
me well, or if I can do everything appropriate in their culture. So, I am very
hesitant to approach the Americans.
Regarding different types of physical activity, Lily expressed:
I want to play volleyball, but the other students in our department do not like
volleyball at all. They always play football or baseball, which I know nothing
about. How I wish they would play with me!
Lack of information. When we asked the interviewees about their suggestions

to the university and community in terms of physically activity promotion, most of
them expected the university and community to have a better way to deliver physical
activity related information to them, which we identified as a barrier for them to be
physically active. Most of the interviewees were frustrated that they did not have
enough information about how to take advantage of the physical activity
opportunities that were available on campus. They knew that different opportunities
were there, they just did not know how to fully take part in them. This sort of lack of
familiarity has been reported with other international student population as well
(Kahan, 2011).
Discussion
The purpose of this study was to explore Chinese female international
graduate students’ experiences with physical activity in terms of meanings,
facilitators, and barriers during their transition to American higher education. In
general, the study revealed that physical activity afforded the participants with a
break from their academic work, allowed them some alone time, gave them feelings
of accomplishment, and taught them a process for accomplishing other things in their
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lives. They identified social influences, the availability of ample resources, their
changing of perceptions of femininity, the need to improve or maintain their health,
and engaging in leisure and social opportunities as facilitators of their involvement.
The most frequent barriers were a lack of time, self-efficacy, social support, “how to”
information, and cultural barriers.
Chinese women were the focus of this study because they have previously
been identified as an especially inactive subpopulation, yet we know very little about
their views of physical activity or exercise (Yan, Berger, Tobar, & Cardinal, in
review). What we do know is that women in China are not socialized to be physically
active. Moreover, when exposed to new cultures, men more easily become
acculturated than do women because women experience more pressure to maintain
their traditional behaviors (Ajrouch, 2000).
Clearly, though, the social influences of American society had a very
profound impact on the participants in terms of their attitudes toward and
participation in physical activity. Apparent to them was the social norm in America to
pursue a physically active lifestyle. This motivated the Chinese women to not only
value physical activity more, but to also seek out opportunities to build more physical
activity into their lives.
Although not all Americans are physically active (Carlson, Fulton,
Schoenborn, & Loustalot, 2010), those who were viewed as influential role models by
the study participants. In addition, other social influences, included images and
personalities in the media, athletic-type attire being acceptable in a variety of settings
and circumstances, and a ubiquitous supply of fitness, recreation, and sports-related
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facilities, infrastructure, and merchandise on campus and in the surrounding
community. These all resulted in a positive perception of physical activity in
American culture. This is consistent with Bandura’s (1986) social learning theory,
which highlights the important interplay between a person’s cognitions, behaviors,
and the environment, including the value of vicarious learning (i.e., observing and
imitating salient role models). This may, in fact, be especially useful during the
acculturation process.
American culture also modified many of the participants’ perceptions of
femininity. Traditional views in China value “paper thin,” white skinned, quiet, and
inactive women. Among American women they noticed a “healthy,” “fit,” and active
image that was more accepting of shapely muscles (i.e., toned body) and tanned skin
tones. Many, but not all, of the study participants viewed this as positive. Within
Asian culture having light skin and smooth muscles are signs of femininity, purity,
and upper-social class status, therefore, they continue to be deeply cherished by some
(Kawamura, 2002). For most of the women who became physically active or adopted
a more positive attitude toward physical activity, their altered view of femininity was
a key facilitator. Likewise, for those who did not become more physically active or
alter their views about physical activity as much, they seemed to maintain their
original Asian perceptions of femininity, which was a barrier to their physical activity
participation. This is consistent with the findings of Kawamura (2002) who showed a
negative influence of American culture on Asian women in terms of their ideal body
size and facial features. Different acculturation strategies might help explain this
(Berry, 2003; 2006).
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For example, most of the women, to some level, expressed their valuing of

physical activity and they had begun to abandon some of their original Chinese
values. Berry (2003; 2006) refers this acculturation strategy as assimilation, the
importance of developing or maintaining relationships within the host society. The
less acculturated women in this study who did not engage in physical activity
regularly were more tied to their Chinese cultural values and sought to uphold their
more traditional feminine roles. This acculturation strategy would be more similar to
integration, whereby the participants did not necessarily reject the host culture’s
ideals, but rather they were compelled to maintain their original cultural values. In
part this might be strongly related to the transitory nature of the participants with
some of the participants ultimately desiring to return to China upon completing their
degree programs, and others planning to stay in the United States.
Regardless of their level of acculturation, most of the women maintained their
traditional Chinese beliefs with regard to the physical benefits of exercise. For
example, how it helped them to excrete toxins from their bodies, which is a traditional
belief among Chinese people and others throughout history (Berryman, 1989).
Another interesting finding was that losing weight or maintaining body weight
was not a primary motivational factor for doing physical activity. Similarly, Lupinski
(2003) found that the main motivation for Asian American college female students to
exercise was to be healthier and increase their energy, but not to lose weight. This
result may represent a shift in motivation after coming to the U.S., as previous studies
have found that losing weight or maintaining body weight is a strong motivational
factor for exercise among female college students in China (Yan et al., in review).
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Based on the current study, the change of attitude toward physical activity and body
weight may be due to several reasons.
First, the social influence of America culture may have changed the
participants’ body ideals from a “the thinner the better” view to an appreciation of a
more “fit,” “toned,” and “healthy” body. By American standards, most of the
participants appeared to be maintaining a healthy or perhaps even low body weight,
therefore their motivation to lose weight by exercising may not have been viewed as
necessary. Second, the academic pressure they were experiencing may have resulted
in them paying more attention to using exercise to improve their mental health, such
as reducing their stress level or bringing them feelings of enjoyment. Third, several of
the interviewees indicated that they experienced difficulties maintaining or losing
weight through exercise alone. They expressed that the American diet was very rich
compared to the Chinese diet thereby making it hard to lose weight without
controlling their diet too. Frustrated by this, their motivation to maintain or lose
weight by exercise had decreased. Changes in eating behaviors among Asian college
students in the U.S. have been reported previously (Kahan, 2011).
The current study also revealed that the environmental resource available to
the participants was an important facilitator of their physical activity participation.
For most of the participants, the resources were of higher quality and more accessible
compared to what they had available to them in China. “Taking advantage of these
resources” was important to them. Others have also reported that accessibility to
equipment and facilities is an important facilitator of physical activity participation
among college students (Sallis, Johnson, Calfas, Caparosa, & Nichols, 1997).
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However, having ample resources alone was not enough to promote physical

activity among study participants. In fact, it was somewhat overwhelming for them
because they lacked the knowledge and skills necessary to use all of the available
resources. This was a major barrier to their participation because they were not fully
prepared to capitalize on the ample fitness, exercise, and recreational resources
provided to them by the university and in and throughout the surrounding community.
Their lack of skill and knowledge also trigged feelings of embarrassment,
especially when they were participating together with Americans, or when they
perceived a skill gap between themselves and their American peers. This is consistent
with previous research (Ransdell, Detling, Hildebrand, & Lau, 2004), which suggests
that when university or health promotion professionals provide physical activity
courses or implement physical activity promotion programs for international students,
they should consider strategies to protect their emotional responses, decrease their
negative feelings, and increase their self-esteem.
Limitation
There are several limitations to this study. First, generalizability from the
study participants may be limited. This may be especially true for international
students that are located in different geographic regions given the diverse physical
and social environments in the U.S. Participants in this study were from a relatively
active college town with ample resources for physical activity, so they are more likely
to become physically active than those who were in less active environments (e.g.,
places where people in general are more sedentary, or places with limited fitness,
exercise, or recreational resources). A second limitation is selection bias. Since this
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was a voluntary-based study, the Chinese female international graduate students who
participated may have more interest in physical activity than those who did not
choose to participate. Another limitation is that the factors influencing the
acculturation level needs to be considered when interpreting the data. A wellacculturated Chinese woman may have very different physical activity experiences
compared to others who are less acculturated. Although we controlled for the length
of time in the U.S. for the study participants, the Chinese female international
graduate students in this study may in different stages of the acculturation continuum.
Despite these limitations, the qualitative methodology we used is still a viable way to
obtain information that is hard to obtain using other research approaches (Creswell,
1998).
Conclusion
The present study is unique in regards to its inclusion of Chinese female
international graduate students during their transition period to the U.S. By exploring
the meanings, the facilitators, and the barriers of physical activity, the current study
adds to our understanding of physical activity behavior among this group. In addition,
this study sheds light on how the sociocultural environment in the U.S. may reshape
individuals’ attitudes and behaviors in terms of physical activity. It also provides
directions for the colleges and universities in the U.S. in order to facilitate physical
activity participation among international students. University curriculums and fitness
training programs should include cross-cultural course content to increase awareness
of the international students’ unique needs, as well as to help them remove barriers to
their physical activity participation. For example, Yan and Cardinal (in review)
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proposed a peer-based program aimed at promoting the physical activity behavior of
international students in American higher education.
Finally, this study lays the groundwork necessary for further research on the
acculturation process of physical activity participation among individuals during their
transition period to another culture. Identifying key facilitators and barriers is a
necessary step toward promoting an active lifestyle among all people. Yet, much
remains to be learned. For example, what happens to the women upon their return to
China? Are they able to freely espouse the values and benefits of physical activity
that they have learned? Can they find acceptable participation venues? These and
other related questions await further investigation.
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General Conclusion
The current studies highlight the importance of understanding Chinese

international students' physical activity behavior from both quantitative and
qualitative approaches. The quantitative study proposed a model, including the
predisposing, enabling, and reinforcing factors, to predict physical activity
participation among Chinese international students. The qualitative study added to
our knowledge of how the sociocultural environment in the U.S. may reshape the
attitudes and behaviors of physical activity among Chinese female international
graduate students.
Although we have two separate studies, the results from both studies further
support and supplement each other's findings. For example, from the quantitative
study, we identified self-efficacy was one of the most important predictors of physical
activity among Chinese international college students, whereas in the qualitative
study, we further understand why self-efficacy is important for them, and more
importantly, how we can help them improve their self-efficacy. Likewise, while the
qualitative study provides a list of facilitators and barriers for physical activity
participation, the quantitative study provides the model to help us to further
understand the relationship among those factors. Overall, by implementing both the
quantitative and qualitative studies, our understanding of the physical activity
behavior among Chinese international students in the U.S. was more thorough and
complete.
Our studies provide directions for colleges and universities in the U.S. in order
to facilitate physical activity participation among Chinese international students. That
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is, colleges and universities interested in promoting Chinese international students’
physical activity behavior ought to focus on helping them to remove the barriers by
providing physical activity resources, information, as well as social resources, such as
a peer support program, to increase their perceived competence, self-efficacy,
positive attitude, and enjoyment of physical activity.
Future studies may first design, implement, and evaluate intervention
programs that promote physical activity among Chinese international students;
second, follow Chinese international students' physical activity behavior change upon
their return to their native country; third, test and apply the YPAP model to
international students from other ethnic backgrounds in the U.S. Additionally,
understanding what happens to these students' physical activity attitudes and
behaviors upon their return home would be novel line of inquiry.a
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Appendix A: Recruitment Material
Chapter 2

Participant Recruitment (Advertisement)
Factors influencing physical activity participation among Chinese international
students at American colleges and universities
If you are over 18 years of age, living and attending school in the US, you are
eligible to participate in an Oregon State University research project investigating
factors influencing physical activity participation among Chinese international
students.
Just take a 15-minute online survey. For every completed survey received, the
research team at Oregon State University will donate a dollar to the Micro Foundation
in China (NGO) to support students in Guizhou Province in honor of the Chinese
students studying in the U.S.
Please use the web link provided below, follow all instructions on the study
website, and complete the survey no later than [DATE]. We look forward to your
participation and thank you in advance for your help!
[INSERT WEBLINK HERE: Will take participants to informed consent form first]
Sincerely,

Bradley Cardinal, Ph.D.
Principal Investigator, Professor
School of Biological and Population Health Sciences
220 Langton Hall
Oregon State University
Corvallis, OR97331
Brad.Cardinal@oregonstate.edu
541-737-2506

Zi Yan, M.Ed.
Project Director, Ph.D. and M.P.H. Candidate
School of Biological and Population Health Sciences
	
  

	
  
223 Langton Hall
Oregon State University
Corvallis, OR97331
223 Langton Hall
Corvallis, OR, 97331
yanzi@onid.orst.edu
419-464-2166 (Cell)
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Chapter 3

Facilitators and Barriers to Chinese Female International Graduate Students
Participation in Physical Activity
Dr. Brad Cardinal and his researcher team from Oregon State University are
conducting a study to examine physical activity participation and factors influencing
physical activity participation. If you are:





A female graduate student from Mainland China
Currently enrolled at Oregon State University
At least 18 years of age
And have lived in the U.S. for more than 1 year, but less than 5 years

you are eligible to participate.
Participants will be asked to complete a one page survey and to participate in an
interview. The interview will take about 45-60 minutes. You can choose to be
interviewed in either Mandarin Chinese or English.
After the interview you will be compensated with a $15 gift card to a local shop.
Results from this study will be used in the student researcher’s dissertation as well as
to develop physical activity programs for Chinese international students in the future.
If you are interested, please contact Ms. Zi Yan at yanzi@onid.orst.edu or call 419464-2166 for more information.
谢谢！
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研究声明

身在美国：是什么阻碍中国女研究生更积极的去运动？
OSU 的研究人员正在着手研究关于在美中国留学生参加运动锻炼的情况。如果
满足一下条件，你就可以参加该研究：





来自中国大陆的在读女研究生
在俄勒冈州立大学学习
年满１８岁
来美至少１年，少于５年。

参与者需填写一份１页的问卷，然后进行４５分钟-１小时左右的访谈。你可以
选择用普通话或者英文进行访谈。在访谈结束后，你将得到价值$1５美金的代
购券。
本研究结果将用于今后对留美中国学生的锻炼行为干预。此研究同时也是学生
研究员的博士论文。

如有疑问，请联系：Zi Yan at yanzi@onid.orst.edu 或致电 419-464-2166 获取更
多信息。
谢谢
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Appendix B: Participant Form of Consent
Chapter 2

Project Title:

Factors influencing physical activity participation
among Chinese international students at American
colleges and universities

Principal Investigator:

Bradley J. Cardinal, Ph.D., Professor

Student Researcher:

Zi Yan, M.Ed., Doctoral Degree Candidate

_____________________________________________________________________
___
1. WHAT IS THE PURPOSE OF THIS FORM? This form gives you the
information you will need to help you decide whether you want to be in the study or
not. Please read the form carefully. You may ask any questions about the research,
the possible risks and benefits, your rights as a volunteer, and anything else that is not
clear. When all of your questions have been answered, you can decide if you want to
be in this study or not.
2. WHY IS THIS STUDY BEING DONE? The purpose of this study is to examine
the factors (e.g., perceived competence, self-efficacy) influencing physical activity
participations among Chinese international students at American colleges and
universities.
3. WHY AM I BEING INVITED TO TAKE PART IN THIS STUDY? You are
being invited to take part in this study because you are a Chinese international student
studying in an American college or university.
4. WHAT WILL HAPPEN IF I TAKE PART IN THIS RESEARCH STUDY? If
you agree to take part in this study, you will complete a short survey telling us a little
bit about yourself, your physical activity level, and your reasons for being or not
being physically active. This survey will take less than 15 minutes to complete. You
can complete the survey online at SurveyMonkey.com. If you decide to participate,
you may discontinue participation at any time without penalty. Additionally, you may
be uncomfortable answering some of the questions in the survey and you are free to
stop taking the survey at any time or skip any questions you do not wish to answer. If
you decide not to take part in this survey, you will not lose any benefits to which you
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are otherwise entitled
5. WHAT ARE THE RISKS OF THIS STUDY? In all studies there is always a
small risk that someone else could see the personal information you report in the brief
survey, but we will do everything we can to prevent this from happening. Data
obtained from SurveyMonkey.com will be downloaded, with all of the stored in
locked file cabinets or password-protected computer files at Oregon State University.
The survey provider (SurveyMonkey.com) is registered with the Federal Trade
Commission as a Safe Harbor
(http://web.ita.doc.gov/safeharbor/SHList.nsf/WebPages/Oregon) and is certified to
be secure for keeping store data confidential. However, the security and
confidentiality of information collected from you online cannot be guaranteed.
Information collected online can be intercepted, corrupted, lost, destroyed, arrive late
or incomplete, or contain viruses.
6. WHAT ARE THE BENEFITS OF THIS STUDY? This study is not designed to
benefit you directly. However, in the future, Chinese international students may
benefit from this research because the results will be used to develop future physical
activity programs for Chinese international students living and studying in America.
Also, for every completed survey received, $1.00 will be donated to the Micro
Foundation in China (NGO) to support students in Guizhou Province in honor of
Chinese students studying in the U.S.
7. WHO WILL SEE THE INFORMATION I PROVIDE? Only the principal
investigator and the student researcher named on first page of this form will have
access to the online survey. The information provided in the survey will be kept
confidential to the extent permitted by law. If the results of this project are published,
your identity will not be made public.
8. DO I HAVE A CHOICE TO BE IN THE STUDY? If you decide to take the
survey, it should be because you would like to participate and you understand that
participation is completely voluntary.
9. WHO DO I CONTACT IF I HAVE QUESTIONS? If you have any questions
about this research project, please contact the principal investigator, Bradley J.
Cardinal, Ph.D. at 541-737-2506 or by email at Brad.Cardinal@oregonstate.edu, or
the student researcher, Zi Yan, M.Ed., at 419-464-2166 (Cell)or by email at
yanzi@onid.orst.edu
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If you have questions about your rights or welfare as a participant, please contact the
Oregon State University Institutional Review Board (IRB) Office, at (541) 737-8008
or by email at IRB@oregonstate.edu
By clicking the “I Agree” button below, you indicate that you are at least 18 years of
age and that you agree to take part in this study. Thank you in advance for your time
and cooperation. Your participation is greatly appreciated!
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Chapter 3

Project Title:

Facilitators and Barriers to Chinese Female
International Graduate Students Participation in
Physical Activity

Principal Investigator:

Bradley J. Cardinal, Ph.D.

Co-investigator:

Erica Woekel, Ph.D., Instructor

Student Researcher:
Researcher

Zi Yan, M.Ed. Doctoral Candidate and Student

Version Date:

9/15/2010

_____________________________________________________________________
___
1. WHAT IS THE PURPOSE OF THIS FORM? This form gives you the
information you will need to help you decide whether you want to be in the study or
not. Please read the form carefully. You may ask any questions about the research,
the possible risks and benefits, your rights as a volunteer, and anything else that is not
clear. When all of your questions have been answered, you can decide if you want to
be in this study or not.
2. WHY IS THIS STUDY BEING DONE? The purpose of this study is to explore
the meaning, facilitators, and barriers of physical activity participations among
Chinese international female graduate students at American colleges and universities.
The results of this study will be used for the Student Researcher’s doctoral
dissertation.
3. WHY AM I BEING INVITED TO TAKE PART IN THIS STUDY? You are
being invited to take part in this study because you are a Chinese, female,
international graduate student studying at an American university.
4. WHAT WILL HAPPEN IF I TAKE PART IN THIS RESEARCH STUDY? If
you agree to take part in this study, you will complete a one-on-one interview that
will last about 45-60 minutes. The interview will be digitally recorded. Recordings
are not optional and you should not enroll in the study if you do not want to be
recorded. However, your identity will be kept confidential and you will be asked to
use a fake name on the recording. If you decide to participate, you may discontinue
participation at any time without penalty. Additionally, you may be uncomfortable
answering some of the questions in the interview and you are free to stop the
interview at any time or skip any questions you do not wish to answer. If you decide
not to take part in this interview, you will not lose any benefits to which you are
otherwise entitled.
5. WHAT ARE THE RISKS OF THIS STUDY? In all studies there is always a
small risk that someone else could see the personal information from the interview,
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but we will do everything we can to prevent this from happening. Pseudonyms will be
used in the results to provide anonymity to the participants. All the information that is
related to the interview will be stored in a locked file cabinet and/or passwordprotected computer file at Oregon State University. Additional potential risks include
divulging personal information to the researcher. To minimize the potential
discomfort or embarrassment that can occur with sharing information about yourself,
you do have the right to not answer questions that make you feel uncomfortable.
6. WHAT ARE THE BENEFITS OF THIS STUDY? This study is not designed to
benefit you directly. However, in the future, Chinese international students may
benefit from this research because the results will be used to develop physical activity
interventions that appeal to female Chinese international students. You also might
enjoy sharing your thoughts about this and learn something about yourself in the
process.
7. WILL I BE PAID FOR BEING IN THIS STUDY? If you complete the study,
you will receive a $15.00 gift card as a token of appreciation at the end of the
interview.
8. WHO WILL SEE THE INFORMATION I PROVIDE? Only the principal
investigator, co-investigator, and student researcher named on first page of this form
will have direct access to your materials. The information you provide will be kept
confidential to the extent permitted by law. If the results of this project are published,
your identity will not be made public.
9. DO I HAVE A CHOICE TO BE IN THE STUDY? If you decide to participate
in the interview, it should be because you would like to participate and you
understand that participation is completely voluntary. You also have the right to end
your participation in the study at any time and to skip questions that you would prefer
not to answer.
10. WHO DO I CONTACT IF I HAVE QUESTIONS? If you have any questions
about this research project, please contact the principal investigator, Bradley J.
Cardinal, Ph.D. at 541-737-2506 or by email at Brad.Cardinal@oregonstate.edu, or
the student researcher, Zi Yan, M.Ed., at 419-464-2166 (Cell) or by email at
yanzi@onid.orst.edu
If you have questions about your rights or welfare as a participant, please contact the
Oregon State University Institutional Review Board (IRB) Office, at (541) 737-8008
or by email at IRB@oregonstate.edu
Statement of Consent:
I have read the above information. I consent to participate in this study.
Name of Participant_____________________________Date: ______________
Signature of Participant ____________________________________________
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Thanks for your participation!
参与同意书

研究名称：身在美国：是什么阻碍中国女研究生更积极的去运动？
研究负责人：Bradley J. Cardinal, Ph.D. 俄勒冈州立大学竞技与锻炼心理学教授。
研究组：Erica Woekel, Ph.D 俄勒冈州立大学竞技与锻炼心理学毕业生。
学生研究人员: Zi Yan, M.Ed. 俄勒冈州立大学竞技与锻炼心理学博士研究生。

1.这个表格的目的？这个表格帮助你决定是否参加此研究。请你仔细阅读。在
你觉得是否参加之前，你可以问任何与研究，研究人员，和其他问题。
2. 这个研究的目的是什么？本研究讨论关于留美中国学生对锻炼的认识，定义，
和参与情况。研究结果将会用于今后的干预实验中。
3. 你为什么会被邀请参与此研究？因为你是在俄勒冈州立大学就读的来自中国
大陆的女研究生。
4. 如果我同意参加，我需要做什么？如果你同意参加此研究，你首先要填一份
１页的问卷，然后我们将对你进行４５-６０分钟的访谈。访谈将会被录音。你
可以选择不参与此研究如果你不希望被录音。但是，你的身份将会被隐去。没
有人可以知道你在访谈中涉及的信息。如果你决定参加，你可以在任何时候终
止访谈。
5. 这个研究对我有什么危害？任何研究中，你的信息都有可能被泄露。然后，
我们会尽最大的努力防止这类事件发生。首先，我们会给你一个假名在报告中
使用。其次，有关本研究的所有信息都将被储存在上锁的抽屉和房间里且只有
本研究组成员可以接近这些材料。
6. 参与次研究对我有什么好处?你不会得到直接的好处。但是，这个研究的结
果将会被用于以后的干预实验中，以提高在美中国留学生参加锻炼的行为。
７.参与此研究会有报酬吗？在研究结束后，你将得到价值$１５美金的代购券。
如果你不能完成访谈，你将不能得到购物券。
8. 谁将看到此研究结果？只有研究组成员可以接触到相关信息。此外，你的信
息将被法律保护而保密。如果研究结果被发表，你的个人信息将不会被泄露。
9. 我在研究中有什么样的选择？如果你同意参加访谈，你的选择应该是基于你
的个人意愿。 在任何时候，你都可以选择不回答某些问题，或者终止。
10. 如果我有疑问，我可以与谁联系？如你有疑 ，你可以联系研究负责人：
Bradley J. Cardinal, Ph.D. at 541-737-2506 或电邮 Brad.Cardinal@oregonstate.edu,
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或学生研究员, Zi Yan, M.Ed., 419-464-2166 (Cell) 或电子邮件
yanzi@onid.orst.edu
如果你对你的损害或获益有疑问，请联系：Oregon State University Institutional
Review Board (IRB) Office, at (541) 737-8008 or by email at IRB@oregonstate.edu

确认表:
我已阅读此表，并同意参与此研究。

姓名：_____________________________日期: ______________
(请清晰填写)

签字____________________________________________

谢谢!
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Appendix C: Survey Instrument
Chapter 2
Chinese International Students Physical Activity Survey

Instructions:
Please read all the instructions and questions carefully.
Do not put your name on any part of the survey on the following pages.
Some questions have a blank space for you to write your answer.

A. Physical activity information
1. I do physical activity at least 150 minutes (2.5 hours) a week.
Yes
No
2. I want to be more physically active in future.
Yes
No
3. During a typical 7-Day period (a week), how many times on the average do you do
the following kinds of exercise for more than 15 minutes during your free time (write
on each line the appropriate number).
Strenuous exercise (Heart beats rapidly) (e.g., running, jogging, hockey, football,
soccer, squash, basketball, cross country skiing, judo, roller skating, vigorous
swimming, vigorous long distance bicycling)
times
	
  
Moderate exercise (Not Exhausting) (e.g., fast walking, baseball, tennis, easy
bicycling, volleyball, badminton, table tennis, easy swimming, alpine skiing, popular
and folk dancing)
times
	
  
Mild exercise (Minimal Effort) (e.g., yoga, archery, fishing from river bank, bowling,
golf, snowmobiling, easy walking)
times
	
  
4. On the basis of the following descriptions, how do you see yourself?
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Strongly
Strongly
Disagree Neutral Agree
disagree
agree

a. I think I am pretty
good at physical activity

1

2

3

4

5

b. After doing physical
activity a while, I feel I
am pretty competent

1

2

3

4

5

c. I am pretty skilled at
physical activity

1

2

3

4

5

1

2

3

4

5

d. I could not do physical
activity very well

5.

When I do physical activity, __________?
Strongly
Strongly
Disagree Neutral Agree
disagree
agree

a. I feel bored.

1

2

3

4

5

b. I dislike it.

1

2

3

4

5

c. It’s no fun at all.

1

2

3

4

5

d. It makes me
depressed.

1

2

3

4

5

e. It frustrates me.

1

2

3

4

5

f. It’s not at all
interesting

1

2

3

4

5
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g. I feel as though I
would rather be doing
something else.

1

2

3

4

5

6. How confident are you that you could exercise in each of the following situations?
Very
Very
Unconfident Neutral Confident
unconfident
confident

a. When I
am tired.
b. When I
have a lot of
homework.
c. When I
feel I am
busy.
d. When it is
cold or hot
outside.
7.

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

For me, participate in regular physical activity would be ____

Very Dull

Somewhat
Dull

Neutral

Somewhat
Interesting

Very
Interesting

Very
Unpleasant

Somewhat
Unpleasant

Neutral

Somewhat
Pleasant

Very Pleasant

Very Boring

Somewhat
Boring

Neutral

Somewhat
Stimulating

Very
Stimulating

Very
Unhealthy

Somewhat
Unhealthy

Neutral

Somewhat
Healthy

Very Healthy

Very Bad

Somewhat Bad

Neutral

Somewhat
Good

Very Good

Very Useless

Somewhat
Useless

Neutral

Somewhat
Useful

Very Useful
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8. Considering your own circumstances, how do each of the following statements
apply to you?
Strongly
Strongly
Disagree Neutral Agree
disagree
agree
Where I live, there are
enough supplies and
pieces of sports
equipment (like balls,
bicycles, skates) to use
for physical activities.
It is safe to walk or jog
alone where I live during
the day.
It is difficult to walk or
jog where I live because
of things like traffic, no
sidewalks, animals, and
gangs.
There are playgrounds,
gyms, yard spaces, or
parks close to my home
or that I can get to easily.

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

It is safe to walk or jog
alone on campus.

1

2

3

4

5

On campus, there are
enough supplies and
pieces of sports
equipment (like balls,
bicycles, skates) to use
for physical activities.

1

2

3

4

5

9. Considering your own circumstances, how does each of the following statements
apply to you?
Strongly
Strongly
Disagree Neutral Agree
disagree
agree
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My English level
influences my
participation in physical
activity.
If I become more fluent
in English, I would
participate in more
physical activity.
I possess good sport
skills.

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

I possess good general
physical fitness.

1

2

3

4

5

I am knowledgeable
about physical activity.

1

2

3

4

5

I know how to plan my
own physical activity
program.

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

Seeing people do
physical activity in the
gym (e.g. weightlifting)
motivates me to be more
physically active.
Seeing people do
physical activity in the
media (e.g. on TV)
motivates me to be more
physically active.
Seeing people do
physical activity in
community (e.g. jogging
on the street) motivates
me to be more physically
active.
10.

In general, how often do following situations happen?

Never

	
  

Rarely

Most
of
Sometimes
the
time

Always

	
  
a. I encourage my friends
to do physical activity or
play sports.
b. My friends encourage
me to do physical activity
or play sports
c. My friends do a
physical activity or play
sports with me
d. My friends tell me that I
am doing well in a
physical activity or sports
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1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

B. Demographic information
1. Are you an undergraduate or graduate student?
Undergraduate
Graduate
2. Are you female or male?
Male
Female
3. How long have you been the U.S.?
I have been on the U.S. around _____Year(s)_____Month(s)
4. How tall are you in meters?
My height is____meter
5.How much do you weight in kilogram?
My weight is ____kilogram
6. Which year were you born?
I was born in_________
Congratulations! You are finished.

	
  

	
  

183	
  
Appendix D: Interview Guideline
Chapter 3

1. When I say the terms physical activity, exercise, or sport, what do these terms
mean to you?
2. Are you currently doing any physical activity, exercise, or sports on a regular
basis? Why or why not?
3. Has your involvement in those activities changed since being in America? If so,
how so?
4. Do you see value in participation in physical activity? What value?
5. Are there activities that you would like to do, but don’t? Why and why not?
6. Is there anything about American culture that encourages you to be active?
7. Is there anything about American culture that discourages you from being
physically active?
8. Are there other things that prevent you from being active?
9. How does being Chinese influence your physical activity?
10. How might the university or community help you be more physically active?
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访谈手册
1. 当我提到“身体活动”或者“锻炼”这个词，你想到了什么？这些词对你意味
着什么？
2. 你现阶段有有规律的进行任何身体活动，锻炼，或竞技运动吗？
3. 在你来美后，你参加这些锻炼活动的习惯，方式，频率等有变化吗？有些
什么样的变化？
4. 你觉得参加这些身体活动，或者锻炼等对你有什么样的意义？为什么？
5. 有什么运动或锻炼是你希望参加，但是没有参加的？为什么？
6. 你觉得美国文化中那些方面对你参与运动锻炼有什么样的积极影响？请具
体一点。
7. 你认为美国文化中有那些方面阻碍你参加运动锻炼因素？
8. 在你的生活中，有什么因素阻碍你参加锻炼运动吗？
9. 你认为作为中国人会影响你参与运动锻炼吗?
10. 你认识美国高校或社区可以做些什么来帮助你更积极的参与身体锻炼活动？

	
  

