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The accurate measurement of university students’ motivation to participate in physical 
activity (PA) is a prerequisite to developing better physical fitness programs. However, 
motivation driven by government policies, i.e., physical education policies, are often 
excluded from many existing scales. The purpose of this study was to develop and evaluate 
a psychometric instrument based on self-determination theory that exclusively measures 
the motivation of Chinese university students to participate in PA. A total of 1,215 university 
students who regularly participated in PA at five universities in China constituted the final 
valid sample. Sample 1 (n = 311) was used to determine the underlying factor structure 
of the initial Chinese University Students’ Physical Activity Motivation Scale (CUSPAMS) 
through exploratory factor analysis (EFA). Sample 2 (n = 330) was used to test the model 
fit of the EFA-derived factor structure and data through confirmatory factor analysis (CFA) 
and to test the internal consistency of each factor and of the whole scale. Sample 3 
(n = 574) was used to confirm the model stability and criterion validity. Finally, 177 individuals 
were randomly selected from Sample 3 to perform test–retest reliability. Preliminary 
evidence showed that the nine-factor CUSPAMS, consisting of 32 items, yielded good 
psychometric characteristics. The development of the CUSPAMS provides an opportunity 
to improve current theories and practices regarding the assessment of PA motivation. 
The CUSPAMS is recommended for examining factors that influence motives as well as 
the impact of motives on PA among Chinese university students.

Keywords: physical activity, motivation, physical education policy, validity, reliability

INTRODUCTION

Although the benefits of physical activity (PA) and exercise have been demonstrated across 
the lifespan, physical inactivity is still a major global concern, one that threatens health worldwide 
(Kohl et  al., 2012). In many countries, more than 50% of university students fail to achieve 
at least 150 min of moderate-intensity PA per week (Hoyos et  al., 2011; Small et  al., 2013). 
Similarly, this trend also occurs in China—for example, in 2019, out of a total of 30.31 million 
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Chinese college and university students (Ministry of Education 
of the People’s Republic of China, 2020), approximately 75% 
failed to accomplish a minimum of 150 min of moderate-
intensity aerobic activity per week or 75 min of vigorous aerobic 
activity per week (Wang, 2016). According to the “2014 National 
Physical Fitness and Health Surveillance” report, the prevalence 
of PA time less than 1 h per day was high in students aged 
9–22 years. Among them, the 18-year-old male group and the 
21-year-old female group had the highest prevalence, 82.5 and 
89.8%, respectively (Wang et  al., 2017). Wu et  al. (2015) found 
that an increase in sedentary lifestyles and reduced PA are 
becoming major health concerns for Chinese university students. 
These unhealthy lifestyles, formed during university careers, 
usually persist into later life and lead to long-term negative 
health consequences (Friedman et al., 2008). According to data 
from the seven National Student Physical Fitness and Health 
Surveys from 1985 to 2014, the physical fitness of university 
students is exhibiting a downward trend, and the obesity rate 
continues to increase by 2–3% every 5 years (Chinese Students 
Physical and Health Research Group, 2018).

Motivation has been widely acknowledged as one of the 
key elements leading to persistent physical activities and exercise 
(Wilson and Rodgers, 2007). However, empirical research on 
the motivation of university students is limited. Despite the 
abundance of recent motivation studies, no scales have been 
specifically designed and validated to assess PA motivation, 
especially in the Chinese language. In a few recent studies, 
however, psychologists have recognized that cultural differences 
can influence the motivational climate of PA, which can also 
affect one’s perception of motivation (Gurleyik, 2012). For 
example, the association between PA and health motivation 
varies significantly by region (i.e., North America, Eastern 
Europe, and Western Europe) and gender (Iannotti et al., 2012). 
Therefore, the social and culture environments of sample 
populations are factors that must be given ample consideration 
in any scale development.

In the current study, policy-driven PA was motivated by 
the physical education (PE) sector of school management to 
cater to the needs of the Chinese population. Since the 1950s, 
the Chinese government has implemented various PE system 
reformations through the promulgation of PE policies designed 
to address challenges related to physical inactivity in schools. 
The formulation of these PE policies is aimed at promoting 
and improving the physical health of Chinese students. From 
elementary school to university, every component of PE, such 
as the PE curriculum and extracurricular sports, are implemented 
by schools in accordance with the policy documents issued 
by the government. Table  1 lists the main policy documents 
and contents issued by the Chinese government from 2002 to 
2019 to improve university students’ level of PA. In recent 
years, as local colleges and universities have implemented 
increasingly stringent national PE policies, students have passively 
participated in PA and exercise in order to pass the national 

physical fitness test standards required in the national PE policy 
documents (Chen et  al., 2008; CGTN, 2018). Obviously, the 

TABLE 1 | Physical education (PE) policies issued by the Chinese government 
since 2002 for university students.

Policy Year Main content

Physical Education 
Curriculum 
Teaching 
Guidelines for 
Common Institutes 
of Higher Learning 
in China

2002

(1) First and second grades of common 
universities must offer PE courses (four 
semesters, total of 144 credits).

(2) Universities should offer optional PE 
courses for students above second grade 
(including graduate students). Completing the 
required credits and meeting the basic 
requirements are necessary to graduate and 
attain a degree.

National Student 
Physical Health 
Standard

2002

(1) From 2004, university students must 
participate in physical fitness tests organized 
by their universities every academic year.

(2) Test contents are introduced, including the 
three required test items and three selected 
test items.

(3) Students with “good” or “excellent” 
physical fitness are eligible for scholarships or 
other awards, with 60 points on physical 
health tests needed to graduate.

Revised National 
Student Physical 
Health Standard 
(2007 version)

2007

(1) Adjusted selected test items and 
corresponding test scores.

(2) Adjusted physical fitness test scores.

Hundreds of 
Millions of Students 
Nationwide 
Sunshine Sports

2007

Requires 85% of students to exercise one 
hour per day, master two sports skills, and 
form a habit of physical exercise within 
3–5 years.

Basic Standards for 
Physical Education 
in Colleges and 
Universities

2014

(1) Universities must ensure that PE courses 
for students include no fewer than two credits 
per week, with each credit no fewer than 
45 min.

(2) University students participate in at least 
three extracurricular workouts per week.

(3) Universities should ensure that students 
have one hour of physical activity (PA) every 
day.

Revised National 
Student Physical 
Health Standard 
(2014 version)

2014

(1) The university student physical fitness test 
was changed to include seven mandatory 
test items.

(2) Under the new standard, a test score of 
good or above is needed to participate in 
honorary evaluations.

(3) University students with a total score of 
fewer than 50 points on the sports test will 
not get a diploma.

Opinions of the 
Ministry of 
Education on 
Deepening the 
Reform of 
Undergraduate 
Education and 
Teaching to 
Improve the Quality 
of Talent Cultivation

2019
The 2019 Reform stated that university 
students who fail to meet the “National 
Student Health Standard” cannot graduate.

The above documents are issued by the Ministry of Education of the People’s Republic 
of China.

Abbreviations: PA, Physical activity; PE, Physical education; CUSPAMS, Chinese 
university students’ physical activity motivation scale; SDT, Self-determination 
theory; EFA, Exploratory factor analysis; CFA, Confirmatory factor analysis.
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educational background that gestates policy motives has been 
excluded from previous motivation scales. Therefore, motivation 
scales derived from existing educational systems have tended 
to have certain limitations when applied in China.

Over the past 50 years, several motivation scales have been 
developed by various researchers across the globe to measure 
motivations for exercise and sports engagement (Bartholomew 
et al., 2009; Table 2). In general, two main approaches are favored 
by sports psychologists in developing instruments, i.e., a theoretical 
approach (based on existing theories) and an atheoretical approach 
(interviews with a target population; Molanorouzi et  al., 2014). 
However, the scales developed based on these two approaches 
are too specific, consequently limiting general or practical 
applications (Vallerand and Fortier, 1998; Clancy et  al., 2017). 
For example, the Sport Motivation Scale (SMS; Pelletier et  al., 
1995), the Behavioral Regulation in Sport Questionnaire (BRSQ; 
Lonsdale et al., 2014), and the Perceptions of Success Questionnaire 
(POSQ; Roberts et  al., 1998) were designed specifically for use 
in the competitive sports context. The Exercise Motivation Scale 
(EMS; Li, 1999) was designed to evaluate the simplex mode of 
the self-determination continuum under various motivational 
orientations. The Situational Motivation Scale (SIMS; Guay et al., 
2000), however, is not specifically a sports questionnaire and 
can be  applied across diverse domains. The limitation of the 
SIMS is that intrinsic motivation is assessed unidimensionally, 
while two types of extrinsic regulations are not taken into 
consideration (Clancy et  al., 2017). The Intrinsic Motivation 
Inventory (IMI; McAuley et  al., 1989) is mainly used to assess 
the determinants and consequences of intrinsic motivation, rather 
than intrinsic motivation itself, and there is no factor for extrinsic 
motivation. An example of scale development that uses an 
atheoretical approach is the Participation Motivation Questionnaire 
(PMQ; Gill et  al., 1983). The PMQ aims to examine the motives 
for participation in different contexts in the fields of exercise 
and sports, but Frederick and Morris (2004) deemed that a stable 
version of the PMQ containing a set number of items that can 
be  used in a variety of PA contexts has not been established 
to date.

The authors reviewed 16 articles on PA motivation published 
in core sports journals in China over the past decade and 
found that 15 of these articles employed scales developed based 
on non-local samples. Among them, the Chinese version of 
the MPAM-R and the PALMS are the most commonly used 
instruments to measure PA motivation among the Chinese 
population (Zhu et  al., 2016; Zhu and Dong, 2016). However, 
aside from the fact that these two scales do not include policy-
related motivations, they have other limitations. For example, 
the MPAM-R contains only five types of motivation: fitness, 
appearance, competition, social, and enjoyment. This prevents 
some real motivations from being detected by this scale. As 
for the PALMS, the target population is recreational exercise 
participants (Roychowdhury, 2012) or individuals who work 
in various organizations (Zach et  al., 2012). This consequently 
leads to a description of some items on the scale that does 
not match the actual age group of university students.

Therefore, the paucity of validated measures of PA motivation 
developed for university students appears to represent a critical 

barrier to accurately understanding their motives for engaging 
in PA and to developing strategies for effectively promoting 
PA for this particular population. Considering the aforementioned 
issue, the purpose of this study was to develop a Chinese 
localized questionnaire specifically targeted to measure the 
motivation for PA participation among university students 
under the influence of China’s PE policies. The information 
provided by this study and the use of this new scale will help 
researchers better understand the current status of university 
students’ motivation to participate in PA. Second, this work 
will reveal how these policies affect university students’ PA 
participation and may improve PA participation among university 
and college students.

Framework and Hypotheses
The quality and type of exercise motivation play a vital role 
in the success or failure of healthy behavioral change. Self-
determination theory (SDT) provides a framework for explaining 

TABLE 2 | Overview of motivation measures in sports and PA.

Scale Factors Items Likert scale

Sport Motivation Scale (SMS; 
Pelletier et al., 1995)

7 28 1–7

Sport Motivation Scale-6 (SMS-6; 
Mallett et al., 2007)

6 24 1–7

Revised Sport Motivation Scale 
(SMS-II; Pelletier et al., 2013)

6 18 1–7

Exercise Motivation Inventory (EMI; 
Markland and Hardy, 1993)

12 44 1–6

Exercise Motivation Inventory-2 
(EMI-2; Markland and Ingledew, 
1997)

14 69 1–6

Motivation for Physical Activity 
Measure (MPAM; Frederick and 
Ryan, 1993)

3 23 1–5

Motivation for Physical Activity 
Measure—Revised (MPAM-R; 
Richard et al., 1997)

5 30 1–7

Intrinsic Motivation Inventory (IMI; 
McAuley et al., 1989)

4 16 1–7

Exercise Motivation Scale (EMS; 
Li, 1999)

8 31 1–6

Situational Motivation Scale (SIMS; 
Guay et al., 2000)

4 14 1–7

Perceptions of Success 
Questionnaire (POSQ; Roberts 
et al., 1998)

2 12 1–5

Task and Ego Orientation in Sport 
Questionnaire (TEOSQ; Duda, 
1989)

2 13 1–5

Behavioral Regulation in Sport 
Questionnaire (BRSQ; Lonsdale 
et al., 2014)

6 24 1–7

Participation Motivation 
Questionnaire (PMQ; Gill et al., 
1983)

8 30 1–3

Recreational Exercise Motivation 
Measure (REMM; Rogers, 2000)

8 73 1–5

Physical Activity and Leisure 
Motivation Scale (PALMS; Morris 
and Rogers, 2004)

8 40 1–5
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human behavior and motivation in sports and exercise (Deci 
and Ryan, 1985, 2000). According to SDT, there are three 
main types of human motivation in the field of exercise—
namely, amotivation, extrinsic motivation, and intrinsic 
motivation. These three motivations are distributed on the 
motivation continuum according to the degree of self-
determination. Amotivation and intrinsic motivation are located 
at the two extremes of the continuum, representing the most 
controlled and autonomous forms of motivation, respectively. 
Extrinsic motivation, situated between amotivation and intrinsic 
motivation on the continuum, refers to performing activities 
for instrumental reasons or achieving outcomes separate from 
the behavior itself. In the sub-theory of SDT, organic integration 
theory (Ryan and Deci, 2000), external motivation is further 
conceptualized into four types—namely, external regulation, 
introjected regulation, identified regulation, and integrated 
regulation. In the physical exercise domain, these types differ 
in their relative autonomy. External regulation occurs when 
individuals engage in exercise to fulfill external demands, obtain 
rewards, or avoid punishment, such as exercising in order to 
please others. Introjected regulation occurs when exercise is 
performed to avoid feelings such as guilt or shame or to 
enhance ego and feelings of self-worth, such as exercising in 
order to lose weight or improve body shape. These two external 
motives represent those described as controlled forms in SDT, 
which are not or are only partially internalized. Although they 
sometimes regulate (or motivate) short-term exercise behavior, 
they do not sustain maintenance over time (Deci and Ryan, 
1985). In contrast, identified regulation and integrated regulation 
represent a more autonomous form of exercise regulation. 
Identified regulation exists when an individual participates in 
exercise not because of the fun and satisfaction of the behavior 
itself but instead because of its recognized health value and 
utility (Ryan et  al., 2009). Integrated regulation is a type of 
regulation in which an individual regards exercise not only 
as individually essential but also as congruent with deeply 
held values and sense of self. However, exercise undertaken 
to achieve an external goal—creating or confirming one’s 
identity—is still considered external regulation.

Deci and Ryan (2008) suggested that more self-determined 
regulation is associated with greater persistence, enhanced 
performance, and better well-being. Similar to behavioral 
regulation, different types of motives may differ in their degree 
of internal or external orientation (Markland and Ingledew, 
2007). Within the exercise domain, external goals (e.g., weight 
loss, appearance) are always considered to be  associated with 
less self-determined regulation, while internal goals (e.g., health, 
affiliation) are always associated with more self-determined 
regulation (Gillison et al., 2006; Ingledew and Markland, 2008). 
In the MPAM-R, exercise for health and fitness is classified 
as controlled-oriented motives, and exercise for social interaction 
and competition is classified as autonomous motivation. Only 
the latter can significantly predict subsequent PA. However, 
unlike behavioral regulation, PA motives deal with the goal 
content—that is, they focus on what exercise-related goals 
people want to pursue (Deci and Ryan, 2000). On the contrary, 
behavioral regulation is more concerned with the why of goal 

pursuit—that is, the autonomous and controlled motivations 
that guide people’s efforts to achieve a certain goal.

This research project sought to develop and validate a Chinese 
University Students’ Physical Activity Motivation Scale 
(CUSPAMS) to measure various forms of motivational content 
geared toward performing healthy behaviors in the SDT paradigm. 
Figure 1 uses the form of a continuum to show the antecedents, 
perceived autonomy, and internalization of these different content 
motivations. In addition, it also describes the differences and 
connections between the MPAM-R, PALMS, and CUSPAMS 
in measuring motivational content and highlights the extent 
of relative autonomy of these motivations. The following 
hypotheses were put forward: In terms of structural validity, 
we  assumed that the CUSPAMS would have nine factors and 
that the motivation goals mentioned in SDT would receive 
responses by the sample of Chinese university students (H1). 
As for criterion validity, two hypotheses were formulated: 
We  expected that the CUSPAMS would be  correlated with the 
selected scales: the revised version of the Behavioral Regulation 
in Exercise Questionnaire (BREQ-2; Markland and Tobin, 2004) 
and the Self-Efficacy for Exercise (SEE) Scale (Resnick and 
Jenkins, 2000). Specifically, we  expected that the factors in the 
CUSPAMS, such as enjoyment, mastery, affiliation, and 
competition, would be  highly positively correlated with the 
autonomous form of motivational regulation (e.g., identified 
and intrinsic motivation), while appearance, policy-related 
motives, and others’ expectations would be  highly positively 
correlated with controlled forms of motivational regulation 
(e.g., amotivation, external and introjected regulation; H2). 
Based on the literature report (McAuley et  al., 1991c1994; 
Kavussanu and Roberts, 1996; Slovinec D’Angelo et  al., 2014), 
we  also expected that in the CUSPAMS, more autonomous 
motivation factors would have a higher positive correlation 
with exercise self-efficacy, while controlled motivation factors 
would have a lower positive correlation or no correlation (H3).

MATERIALS AND METHODS

Development of the CUSPAMS
The CUSPAMS was designed to assess types of motivation 
among university students engaged in PA. In the current study, 
the scale development process included the following procedures. 
First, a comprehensive iterative review and in-depth content 
analysis were conducted in order to identify and describe the 
different aspects of university students’ motivation to participate 
in PA. Depending on common agreement among studies on 
PA motivation and drawing on studies of the motivation of 
Chinese scholars, nine dimensions were proposed: (1) stress 
management, (2) competition, (3) appearance, (4) affiliation, 
(5) enjoyment, (6) others’ expectations, (7) mastery, (8) health 
benefits, and (9) policy intervention.

Second, once the dimensions were identified, item pools 
were generated using the “deductive” method recommended 
by Raykov and Marcoulides (2011)—that is, through a literature 
review and assessment of existing scales and indicators in the 
field of sports and exercise. The authors of this study invited 
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five experts from the fields of PE, sport psychology, linguistics, 
and Chinese school PE policy to conduct three rounds of 
online meetings to discuss and determine the items in the 
new scale. In the first meeting round, the expert panel reviewed 
the previous 16 motivational scales and concluded that the 
items in the MPAM-R and PALMS were a suitable basis for 
item development. There were three reasons for this conclusion: 
First, the two scales are derived from classic SDT as the 
theoretical basis for developing the structure of the scale; 
second, the items in these two scales describe specific motivational 
goals in the PA domain; third, these two scales have demonstrated 
good psychometric characteristics in different cultures. In the 
second meeting round, the panel compared the verbal expression 
of both scales to extract a series of items that reflected the 
same factors but used different terminologies in these two 
scales. For example, the statement “Because I  want to 
be  physically fit” in the MPAM-R is similar to “be physically 
fit” in the PALMS, as both reflect the dimension of health 
motivation—therefore, this item was retained. Items that did 
not reflect the actual context of Chinese university students’ 
PA participation, such as “to earn a living” and “because I  get 
paid to do it” in the PALMS, were deleted after discussion 
between the experts. Besides, with reference to the views put 
forward by Chinese scholars (Chen et  al., 2008; He and Yang, 
2018), the authors drafted four policy intervention motivation 
items. Then, the expert panels, especially policy experts and 
linguists, discussed and reviewed the content and sentences 

of the four items. In the third meeting round, the panel 
members conducted a comprehensive evaluation of the conceptual 
scope, semantic equivalence, clarity, readability, relevance, and 
conciseness of the initial items. Three items with low clarity 
were deleted in this round. After all panel members agreed 
that none of the remaining items required further modification, 
41 items were generated from three extraction methods (joint 
extraction of two scales, item extraction from a single scale, 
and self-developed items from the Chinese literature; Table 3), 
together comprising the first version of the CUSPAMS.

Finally, the face validity of the new scale items was obtained 
through extensive online comments by 20 Chinese university 
students (face validity). The purpose was to determine whether 
they understood the items and were able to respond to them. 
Their feedback indicated that no further modifications to the 
scale were needed.

Participants
The initial version of the CUSPAMS was completed by 641 
university students (194 males and 447 females), with a mean 
age of 20.23 ± 1.46 years, from five universities in five different 
provinces located in central China. Of these students, 301 
were freshmen (46.9%), 176 were sophomores (27.4%), 56 were 
juniors (8.7%), and 88 were seniors (13.7%). Various majors 
were represented by these students. The most common physical 
activities reported were walking (n = 200), jogging (n = 175), 
and basketball (n = 32). The participants reported an average 

FIGURE 1 | Theoretical framework of Chinese University Students’ Physical Activity Motivation Scale (CUSPAMS). Source: adapted from self-determination theory 
(Ryan and Deci, 2000).
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of 1.68 ± 1.66 h of PA per week. For subsequent data analysis, 
the participants were randomly split into two subsamples: 
Sample 1 (n = 311; male = 89, female = 222; M = 20.17 ± 1.39) was 
used to develop the initial scale and to examine its underlying 
factor structure by exploratory factor analysis (EFA); Sample 
2 (n = 330; male = 105, female = 225; M = 20.28 ± 1.53) was used 
to test for data fit by confirmatory factor analysis (CFA). To 
test the model stability and criterion validity, 574 university 
students (Sample 3; Mage = 19.21 ± 1.23, male = 314) from a 

public university in Henan Province voluntarily completed a 
survey, including demographic information, and three scales 
at the same time. To measure the test–retest reliability of the 
CUSPAMS, each participant in Sample 3 was assigned a unique 
questionnaire code, and each was advised to refill in the same 
questionnaire using their unique code 21 days later, i.e., to 
complete the survey a second time. Finally, 177 participants 
were randomly selected from Sample 3 for test–retest process.

In this study, we  established the following inclusion criteria 
for the participants: (1) had to be a registered university student, 
(2) had to be  at least 18 years old, (3) had to be  non-sport/PE 
major students, (4) had to be  Chinese, (5) had to have a strong 
comprehension of the Chinese language in terms of reading, 
speaking, and writing, and (6) had to regularly participate in 
physical activities at least once per week for the past 3  months. 
And, finally, since the questionnaire was conducted online, the 
participants (7) had to be smartphone users. The exclusion criteria 
were as follows: (1) cannot participate in regular exercise due 
to physical disability, or (2) unwilling to participate in the study.

Procedure
Hall et  al. (2020) mentioned that the ongoing impact of the 
COVID-19 pandemic is changing people’s exercise behavior. 
A long-term home isolation lifestyle has led to more physical 
inactivity and increased sedentary behavior. To reduce these 
impacts as much as possible, the online questionnaire was 
distributed in August 2020, at which time it had been at least 
3  months since the participants’ lives had returned to normal 
in China. University students had also returned to their respective 
universities. The questionnaire was distributed through 
“Questionnaire Star,” a mobile application specializing in online 
surveys that is widely used in China. Prior to online survey 
administration, ethical approval was obtained from the Ethics 
Committee of the University of Malaya (UM. TNC2/UMREC-
976). Since the actual data collection was in China, research 
permission was also obtained from the Student Affairs Office 
of the five targeted Chinese universities. The researchers then 
contacted administrators and PE lecturers and explained the 
objectives and other vital information related to the study. 
With their approval, they shared a QR code that included all 
online questionnaires to WeChat (a popular social chat application 
in China, similar to WhatsApp) groups of students from different 
study years and majors. These WeChat groups were created 
by administrators and PE lecturers after the students had 
enrolled in the university with the purpose of sharing physical 
class or academic-related information. Online consent to 
participate was obtained when the participants volunteered to 
scan the QR code and complete the online questionnaire. The 
participants were fully informed that they could withdraw from 
the study at any time during the process of completing the 
online questionnaires and that all of the information they 
provided would remain confidential. The online questionnaire 
took approximately 3–6 min to complete. After the participants 
had completed the CUSPAMS online questionnaire, their 
responses were automatically saved in the “Questionnaire Star” 
application, after which the researchers downloaded the collected 
data directly from the application.

TABLE 3 | Initial 41 items of the CUSPAMS.

Initial item pool Factor

01. Because I want to be physically fit.a

Health benefits

10. Because I want to have more energy.a

19. Because I want to improve my cardiovascular fitness.a,b

20. I want to be fitter than others.a

28. Because it helps to maintain a healthy body.a

36. Because I want to prevent disease through participating in 
physical activities.c

02. Because I like to engage in activities that physically 
challenge me.b

Mastery
07. Because I want to improve my existing skills.a,b

11. Because I want to get better at my activity.a,b

16. Because I want to keep up my current skill level.b

25. Because I want to obtain new skills.a,b

33. Because I want to test the limits of my abilities.c

29. Because I want to compete with other people around me.a

Competition

37. Because I want to show my athletic ability to others.c

39. Because participating in physical activities helps me get 
more opportunities (e.g., promotion to graduate student) and 
honors (e.g., scholarships).c

41. Because people around me reward me when I do.c

04. Because it is more fun to exercise with others.c

Affiliation
13. Because I like to be with others who are interested in this 
activity.b

22. Because I want to meet new people.b

31. Because I want to do something in common with friends.a

05. Because it makes me happy.a,b

Enjoyment
14. Because it is fun.a,b

23. Because I think it is interesting.a,b

32. Because I enjoy this activity.a,b

38. Because I like the excitement of participation.b

08. Because it helps me relax.a

Stress 
management

17. Because it acts as a stress releaser.a

26. Because it helps me to get away from pressures.a

34. Because it helps me take my mind off other things.a

06. Because my friends want me to.b

Others’ 
expectations

15. Because people tell me I need to.a

24. Because it was prescribed by a doctor or physiotherapist.a

09. Because I want to meet the physical activity standard 
required by the university.c

Policy 
intervention

18. Because I want to pass the minimum score required by the 
national physical fitness test.c

27. Because I want to get credits for physical education class.c

35. Because I want to get a high score on the national physical 
fitness test.c

03. Because I want to lose weight so that I look better.a,b

Appearance
12. Because I want to define my muscles so that I look better.a,b

21. Because I want to improve my body shape.a,b

30. Because I want to maintain a trim, toned body.a

40. Because I want to improve my appearance.a,b

aItem taken from a Physical Activity and Leisure Motivation Scale (PALMS). 
bMotivation for Physical Activity Measure—Revised (MPAM-R).
cDeveloped in the current study.
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Data collection for Sample 3 occurred in November 2021 
using a method similar to that for Sample 1 and Sample 2. 
In addition to completing the CUSPAMS, Sample 3 also 
participated in two other instruments to test the criterion 
validity of the CUSPAMS, including the BREQ-2 developed 
based on SDT and the SEE Scale. In previous studies, behavioral 
regulation and self-efficacy were demonstrated to have a strong 
correlation with motivation types (Mullan and Markland, 1997; 
Ryan and Deci, 2000; Teixeira et  al., 2012).

Measures
The participants reported key demographic information, including 
gender, age, university affiliation, major/field of study, and 
number of years in university. They also reported the frequency 
of their regular weekly PA, its duration, and its intensity during 
the past 3  months.

The newly developed 41-item CUSPAMS was used to identify 
the perceived reasons for participating in PA. The participants 
were asked to respond to questions such as the following: 
“Why do you participate in physical activity?” The online scale 
included motives for nine factors. For example, “Because I want 
to be  physically fit” is an example of an item from the health 
benefits factor (six items); “Because I like to engage in activities 
that physically challenge me” is an example of an item from 
the mastery factor (six items); “Because I  want to compete 
with other people around me” is an example of an item from 
the competition factor (four items). All items were based on 
a 7-point Likert scale ranging from 1 (not at all true for me) 
to 7 (very true for me), indicating the degree to which each 
motive was personally true for each participant with respect 
to primary PA.

The BREQ-2 (Markland and Tobin, 2004) was employed 
to measure behavioral regulation in exercise and has been 
found to be reliable and valid among Chinese university students 
(Liu et  al., 2015). The C-BREQ-2 consists of 18 items with 
responses on a 5-point Likert scale ranging from 0 (not true 
for me) to 4 (very true for me). Five subscales are included 
in this scale: amotivation, with four items (e.g., “I do not see 
why I  should have to exercise”), external regulation, with four 
items (e.g., “I exercise because others will not be  pleased with 
me if I  do not”), introjected regulation, with three items (e.g., 
“I feel like a failure when I  have not exercised in a while”), 
identified regulation, with three items (e.g., “It’s important to 
me to exercise regularly”), and intrinsic regulation, with four 
items (e.g., “I get pleasure and satisfaction from participating 
in exercise”). A higher score on the identified regulation and 
intrinsic motivation subscale indicated that the exerciser’s 
motivational form tended to be more autonomous. The Cronbach’s 
α for the C-BREQ-2 was 0.90.

The SEE Scale was designed to evaluate people’s confidence 
to continue exercising in the face of barriers to exercise (Resnick 
and Jenkins, 2000). The reliability and validity of the Chinese 
version of the SEE (SEE-C) was provided by Lee et  al. (2009). 
The SEE-C comprises nine items with ratings on a 10-point 
Likert scale ranging from 0 (not confident) to 10 (very confident). 
Higher scores indicate higher levels of self-efficacy. The Cronbach’s 
α for the SEE-C was 0.91.

Statistical Analysis
Exploratory factor analysis and CFA are widely used in 
measurement applications for scale development and construct 
validation (Ye et  al., 2018a; Chang et  al., 2020; Fung and 
Fung, 2020). The data from the initial samples were randomly 
divided into two groups using SPSS, i.e., Sample 1 for EFA 
and Sample 2 for CFA. Descriptive statistics of the items of 
the CUSPAMS and the bivariate correlations between items 
were computed using data from Sample 1 (n = 311). Kolmogorov–
Smirnov, skewness, and kurtosis tests were employed to check 
for data normality. The data were shown to be  normally 
distributed. Before further analysis, Kaiser-Meyer-Olkin (KMO) 
and Bartlett’s sphericity tests were run to measure for sampling 
adequacy. Subsequently, the factorial structure of the CUSPAMS 
was tested using EFA, and internal consistency was estimated. 
There is currently no consensus on the sample size standard 
for variants of factor analysis but, according to suggestions by 
Pearson and Mundform (2010), a sample of 200 people was 
determined to be  a sufficient minimum. The communality for 
each item was set to be greater than or equal to 0.40 (Leimeister, 
2010) to confirm that each item shared some common variance 
with other items. Theoretical understanding and parsimony 
are considered when an item is loaded onto different factors 
(Kline, 2015). The reliability of the CUSPAMS was obtained 
by measuring the Cronbach’s α and the McDonald’s omega 
(ω; McDonald, 1999). This is because the latter can overcome 
some of the shortcomings of using α and thus represents one 
of the best measures of reliability (Yang and Green, 2011; 
Goodboy and Martin, 2020). Reliability measures less than 
0.70 are considered moderate, 0.70–0.80 are considered sufficient, 
and more than 0.80 are considered good (Evers et  al., 2010). 
In addition, we  calculated the Pearson correlation coefficients 
between the CUSPAMS and the CUSPAMS completed after 
the 3-week interval to check test–retest reliability. The intraclass 
correlation coefficient value equal to or above 0.70 was considered 
acceptable (Weir, 2005).

Later, the structure of the CUSPAMS was further examined 
using CFA performed in SPSS AMOS version 22, based on 
data from Sample 2 (n = 330). CFA provides further evidence 
regarding the fitness of the suggested model with regard to 
the structure of the factors identified via EFA. The model 
parameters were estimated using the maximum likelihood 
function. Goodness of fit is a measure indicating how well a 
specified model reproduces the covariance matrix among the 
indicator variables (Hair et  al., 2010). Multiple goodness of fit 
tests was used to evaluate the model’s fit to the data. To evaluate 
the fit of the models, we  considered four indices of model fit: 
chi-square/degree of freedom (χ2/df), the comparative fit index 
(CFI), the Tucker-Lewis index (TLI), and the root mean square 
of error approximation (RMSEA). As the only true inference 
statistic that represents the model test (Markland, 2007), χ2 has 
been identified as potentially problematic due to sample size 
sensitivity, but its value was still reported. Marsh and Hocevar 
(1985) have recommended that a χ2/df value between 2.0 and 
5.0 indicates a reasonable macro structure. As for the CFI and 
TLI, they should be  ≥0.90 to indicate a good fit (Hair et  al., 
1998). The RMSEA value should be  <0.05, as it can be  said 
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to indicate a convergent fit to the analyzed data of the model, 
while it also indicates a fit close to good when it produces a 
fit value between 0.05 and 0.08 (Browne and Cudeck, 1992).

RESULTS

Exploratory Factor Analysis
Initially, the factorability of the 41 items was examined. Consistent 
with Field’s (2013) suggestion, the bivariate correlation matrix 
of all items was analyzed, and no items with a bivariate correlation 
score greater than 0.80 were found, thus avoiding the occurrence 
of multi-collinearity among items. The KMO value was 0.90, 
and Bartlett’s test of sphericity was significant (χ2 = 7,201.45, 
df = 820, p < 0.05), indicating that the samples met the criteria 
for factor analysis (Hair et al., 1998). However, item 24 (“Because 
it was prescribed by a doctor or physiotherapist”) and item 
12 (“Because I want to define my muscles so that I look better”) 
showed communalities below 0.40. Osborne et al. (2008) stated 
that if communalities for a particular variable are low (between 
0.00 and0.40), then that variable may struggle to load significantly 
on any factor. Thus, these two items were carefully observed 
in the subsequent EFA to determine whether to exclude or 
retain them. EFA was computed on the 41 items in the CUSPAMS 
for the 311 participants.

We follow the method provided by Tabachnick et  al. (2007) 
to select the rotation of the factors. After requesting the oblique 
rotation, if the correlation between the factors exceeds 0.32, 
indicating that the variances between the factors partially overlap, 
it is more reasonable to use the oblique rotation, unless there 
is a convincing reason for the orthogonal rotation. Given that 
the correlation between the eight factors is between 0.20 and 
0.40, a principal axis analysis with Promax rotation was 
performed. In addition, items that were found to cross-load 
or factor loadings lower than 0.40 were removed (Field, 2009), 
as were items that loaded ambiguously (i.e., the literal meaning 
of an item was clearly different from those of other items in 
the same factor). The remaining items underwent subsequent 
analyses, and inspections of the loadings were conducted. This 
iteration process was repeated until each item loaded significantly 
on only one factor with no cross-loadings. For example, item 
24 (“Because it was prescribed by a doctor or physiotherapist”), 
item 22 (“Because I  want to meet new people”), and item 14 
(“Because it is fun”) were deleted due to factor loadings lower 
than 0.40, while item 16 was deleted due to ambiguity. Thirty-
seven items remained following this procedure. After rerunning 
EFA (Table  4), eight factors emerged with eigenvalues of 1.00 
(Nunnally, 1978), accounting for 67.03% of the variance, exceeding 
the minimum acceptable target of 60% for scale development 
(Hinkin, 1998). The examination of the factor structure revealed 
eight clearly distinct sets of items reflecting psychological feelings, 
sport/physical education policy, others’ expectations, appearance, 
affiliation, mastery, health benefits, and competition.

From the output of the EFA, two issues emerged to which 
we  paid attention. First, all items clearly loaded on different 
factors. However, the originally designed two factors related to 
“stress management” and “enjoyment” converged into one factor, 

a result that was somewhat different from the expected factor 
structure. From a definition point of view, enjoyment is a positive 
emotion experienced by an individual after a satisfying activity 
(Abraham, 1943). While stress management implies a more 
specific process of cognitive appraisal to determine whether an 
individual believes he  or she has the resources to respond 
effectively to the challenges of a stressor or a change (Folkman 
and Lazarus, 1988), it must be  mentioned that both factors fall 
under the umbrella of psychological feelings. Therefore, 
we  temporarily named this factor “psychological condition” in 
the eight-factor model in the subsequent analysis. However, this 
factor structure based on the EFA contradicted the traditional 
SDT classification of motivation types. In the early developmental 
stage of SDT, Deci (1975) proposed that people engage in an 
activity because they enjoy the activity and categorized this type 
of motivation as part of intrinsic motivation. Subsequently, this 
type of motivation is common among people from different 
social systems, cultures, and nationalities (Frederick and Ryan, 
1993; Chen et  al., 2006; Kueh et  al., 2019). Stress management, 
on the other hand, is a type of extrinsic motivation related to 
the body (Rogers and Morris, 2003). Interestingly, items that 
originated from two different motivation types converged into 
one factor in the EFA. We  speculate that the reason for this 
is that the EFA involved a preliminary exploration to identify 
the underlying relationships between measured variables without 
imposing any preconceived structure on the outcome (Child, 1990).

Therefore, it was necessary to conduct a follow-up detailed 
review of the eight overlapping items. These eight items were 
rerun in EFA with the extraction of two fixed factor numbers 
to investigate whether the loadings on each factor made any 
sense. The final EFA output showed that four items related 
to stress management and four items related to enjoyment 
loaded onto two factors separately, which is consistent with 
the proposed structure. Hence, two form models (eight-factor 
model and nine-factor model) were proposed and later tested 
using CFA to produce the final structural model.

Second, it should be  noted that only two items representing 
others’ expectations were generally considered weak or unstable. 
However, Eisinga et al. (2013) explained that it is not uncommon 
for a questionnaire to have no more than two indicators to gage 
a particular self-assessment. This situation might be  caused by 
two reasons. One is that due to resource and survey time constraints, 
only a limited number of items were available to assess a specific 
structure. The other is that poor-quality items were removed 
from the limited item pool, resulting in a small number of items 
in the scale, with only two items occasionally remaining. Given 
the high factor loading of these two items, i.e., item 6 (“Because 
my friends want me to”) and item 15 (“Because people tell me 
I  need to”), we  retained them for subsequent analysis.

Confirmatory Factor Analysis
Summary statistics for the CFA of the tested eight-factor and 
nine-factor models are presented in Table 5. The factor “psychological 
condition,” composed of eight items in the eight-factor structure 
model, was split into two factors—“enjoyment” and “stress 
management”—in the nine-factor structure model. The factor 
loading of six items was increased (except item 32), which indicated 
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that these items better reflected their respective latent variables 
and were highly correlated. By comparing the model matching 
index, it was obvious that all of the indices in the nine-factor 
model were higher than those in the eight-factor model, thereby 
demonstrating that the nine-factor model fit the data better. 

Considering the goodness of fit and the interpretability of solutions, 
the nine-factor model was the most appropriate for the current data.

Although the values for the RMSEA and the χ2/df in the 
initial nine-factor model were acceptable, the values on the CFI 
and TLI were below the minimum acceptable levels. Therefore, 

TABLE 4 | Exploratory factor analysis (EFA) for the factors of the CUSPAM.

Eight-factor model Nine-factor model

Factor Cronbach’s α Item Loading Factor Cronbach’s α Item Loading

Psychological 
condition

0.91

C-17 0.85

Stress management 0.85

C-17 0.81
C-26 0.88 C-26 0.71
C-08 0.74 C-08 0.85
C-34 0.72 C-34 0.41
C-32 0.72

Enjoyment 0.86

C-32 0.61
C-05 0.62 C-05 0.54
C-38 0.59 C-38 0.66
C-23 0.45 C-23 0.90

Policy intervention 0.82

C-35 0.79

Policy intervention 0.82

C-35 0.79
C-18 0.72 C-18 0.72
C-09 0.64 C-09 0.64
C-27 0.67 C-27 0.67

Others’ expectations 0.68
C-06 0.77 Others’ 

expectations
0.68

C-06 0.77
C-15 0.55 C-15 0.55

Appearance 0.83

C-30 0.87

Appearance 0.83

C-30 0.87
C-03 0.86 C-03 0.86
C-21 0.75 C-21 0.75
C-40 0.61 C-40 0.61
C-12 0.40 C-12 0.40

Affiliation 0.84
C-13 0.90

Affiliation 0.84
C-13 0.90

C-04 0.81 C-04 0.81
C-31 0.54 C-31 0.54

Mastery 0.79

C-07 0.82

Mastery 0.79

C-07 0.82
C-25 0.74 C-25 0.74
C-11 0.68 C-11 0.68
C-02 0.62 C-02 0.62
C-33 0.43 C-33 0.43

Health benefits 0.81

C-20 0.75

Health benefits 0.81

C-20 0.75
C-36 0.74 C-36 0.74
C-19 0.59 C-19 0.59
C-01 0.53 C-01 0.53
C-28 0.43 C-28 0.43
C-10 0.43 C-10 0.43

Competition 0.77

C-41 0.74

Competition 0.79

C-41 0.74
C-37 0.66 C-37 0.66
C-39 0.63 C-39 0.63
C-29 0.59 C-29 0.59

0.93 0.93

N = 311. Extraction Method: Principal Axis Factoring. Rotation Method: Promax with Kaiser normalization. Only factor loadings greater than 0.40 are presented.

TABLE 5 | Comparison of the model fit indices.

Path model χ2 χ2/df CFI TLI RMSEA RMSEA (90% CI)

Eight-factor model 1655.60*** 2.75 0.85 0.84 0.07 0.06–0.07
Initial nine-factor model 1506.91*** 2.54 0.87 0.86 0.06 0.06–0.07
Modified nine-factor model 1009.58*** 2.35 0.90 0.89 0.06 0.06–0.07
Final nine-factor model 946.06*** 2.23 0.92 0.90 0.06 0.06–0.07

***p < 0.001. 
N = 330. CFI, comparative fit index; TLI, Tucker-Lewis index; RMSEA, root mean square error of approximation. 90% CI, lower boundary of a two-sided 90% confidence interval for 
the population and upper boundary of a two-sided 90% confidence interval for the population. Items 1, 2, 9, 12, and 19 were deleted due to the low factor loading in the modified 
nine-factor model. The final nine-factor model with correlated item residuals of the same domain: e1 and e2, e9 and e10, e24 and e26.
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based on recommendations by Hair et  al. (2010), items with 
loadings below 0.70 were screened. After removing item 9 (“Because 
I want to meet the physical activity time required by the university”), 
item 12 (“Because I  want to define my muscles so that I  look 
better”), item 2 (“Because I  like to engage in activities that 
physically challenge me”), item 19 (“Because I  want to improve 
my cardiovascular fitness”), and item 1 (“Because I  want to 
be  physically fit”) due to low factor loading values that were 
considered insignificant, the CUSPAMS was reduced further, from 
37 items to 32 items, while maintaining sufficient representation 
of the original variables with lower loadings. For the other six 
items (items 6, 15, 27, 29, 40, and 41), because their loadings 
were close to 0.70, and because, if deleted, their corresponding 
factors would only have two items, which would affect the 
subsequent internal consistency analysis (Hair et  al., 2006), 
we  decided to retain them. The modified CUSPAMS with 32 
items revealed a data fit of χ2/df = 2.359, CFI = 0.91, TLI = 0.89, 
and RMSEA = 0.06, with adequate factor loadings as shown in 
the final nine-factor model. Further investigation improved the 
modified model by correlating the items’ residuals within the 
same latent variable. According to the modification indices, 
covariance for correlated items’ residuals was added to three 
pairs of items (items 8 and 17, items 18 and 27, and items 20 
and 36) to produce the final version. The CFI and TLI values 
in the final model were all greater than 0.90, while the RMSEA 
was less than 0.08, which indicated an adequate fit for the expected 
nine-factor model for the Chinese sample (Table 5). Standardized 
factor loadings on all factors of the CUSPAMS ranged from 
0.53 to 0.98, which were statistically significant (p  < 0.001). This 
model also obtained better-fitting data in Sample 3 (χ2 = 1,723.84, 
df = 419, p  < 0.001, CFI = 0.91, TLI = 0.90, RMSEA = 0.07).

The combined results of EFA and CFA led to the emergence 
of a model of nine motivational goals corresponding to the 
model framework proposed by the authors. But unfortunately, 
during the factor extraction process of the EFA, the two factors 
of enjoyment and stress management loaded onto one factor. 
We  thus compared the model fitting indices of the two models 
through CFA and obtained the final nine-factor model version. 
Therefore, H1 was only partially confirmed (Figure  2).

Reliability Analysis
The internal consistency of the CUSPAMS was assessed using 
Cronbach’s α and McDonald’s ω. The Cronbach’s α for the 
whole scale was 0.93 and, for the nine factors, varied from 
0.79 to 0.88; meanwhile, McDonald’s ω ranged from 0.79 to 
0.89. These results indicate high reliability of the nine factors 
of the CUSPAMS (Table 6). The internal consistency coefficient 
of the “others’ expectations” factor of only two items was not 
ideal, which was attributable to the sensitivity of Cronbach’s 
α to the number of items in the short scale. In this case, it 
may be more appropriate to report the mean inter-item correlation 
for the items (Pallant, 2010). After calculation, the inter-item 
correlation between item 6 and item 15 was 0.43, which is 
close to the optimal range of between 0.20 and 0.40 proposed 
by Briggs and Cheek (1986). The test–retest correlation coefficient 
for the total score of the CUSPAMS was 0.753, indicating that 
the CUSPAMS had higher stability.

Convergent and Discriminant Validity
The convergent validity of the measurement model was 
established by calculating the average variance extracted 
(AVE) and composite reliability (CR). These indicators can 
reflect the degree of shared variance between latent variables. 
Fornell and Larcker (1981) suggested that if the value of 
the AVE was greater than 0.70, it should be  considered very 
good, whereas a level of 0.50 is acceptable; meanwhile, a 
CR value greater than or equal to 0.70 is considered acceptable. 
Based on the final nine-factor model, in addition to the 
others’ expectations factor, the CR values of the other eight 
factors ranged from 0.78 to 0.88, and the AVE values ranged 
from 0.49 to 0.70. Hence, we  concluded that the convergent 
validity of the construct was adequate. The values of CR, 
AVE, and correlation coefficients are shown in Table  6. The 
factor correlations that were not significant were others’ 
expectations with appearance, and affiliation with appearance. 
However, other pairs were significant.

Recently, the heterotrait-monotrait ratio of correlations 
(HTMT) approach was proposed to assess discriminant validity 
(Henseler et  al., 2015). HTMT is derived from the classic 
multitrait-multimethod (MTMM) matrix (Campbell and Fiske, 
1959), which is an estimate of the correlation between constructs. 
Henseler et  al. (2015) proposed that HTMT values lower than 
0.90 show that the true correlation between the two constructs 
should differ. From the calculation results (Table  7), all 
correlations achieved the recommended value of below 0.90. 
This indicated that the final nine-factor model of the CUSPAMS 
showed good discriminant validity.

Criterion-Related Validity
The correlation matrix between the CUSPAMS and C-BREQ-2 
subscales showed that enjoyment, mastery, health benefits, 
stress management, appearance, competition and intrinsic 
motivation, identified regulation were highly positively 
correlated, while policies, others’ expectations and amotivation, 
external regulation were highly positively correlated (see 
Table  8). Slightly different from the expected hypothesis, 
H2, appearance was related to a more autonomous form of 
regulation. In addition, the CUSPAMS also correlated with 
the SEE-C. Except for policy intervention, others’ expectations 
and appearance were weakly correlated with the SEE-C, and 
the remaining six factors were significantly and moderately 
correlated with the SEE-C. These results confirm hypotheses 
H2 and H3.

DISCUSSION

Chinese university students who are under strict school PE 
policy may show more “complicated” PA motivations than 
university students in other countries. The current literature 
lacks an instrument that can specifically measure this unique 
motivation among Chinese university students to engage in 
PA, which represents a unique methodological extension to 
understand motivation research. Initially, we developed an item 
pool of 41 motives based on the theoretical framework of 
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SDT, after which we  explored and validated the structure of 
these items with a factor analytic approach. The EFA results 
yielded eight meaningful factors, but the two factors of enjoyment 
and stress management loaded on the same factor. However, 
the degree of autonomy of these two motives in SDT theory 
is not the same. Therefore, in order to resolve the conflict 
between this statistical result and SDT theory, we  relied on 
CFA to compare the model fit of the two models with Sample 2. 
Compared with the eight-factor model, the factor loading and 
model fit index of the nine-factor model (e.g., CFI, TLI, and 

RMSEA) were all improved, showing better structural validity. 
However, the reasons for the high correlation between enjoyment 
and stress management factors must be  analyzed further in 
future research.

The reliability of the CUSPAMS was supported by the 
indices obtained for internal consistency and temporal stability. 
All of the Cronbach’s α and McDonald’s ω of the factors 
were above 0.70 except Others’ Expectations. It is worth 
noting that the items of Others’ Expectations in this study 
were extracted from the PALMS. In the cross-cultural adaption 

FIGURE 2 | Measurement model for CUSPAMS.

https://www.frontiersin.org/journals/psychology
www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles


Lin et al. Development and Validation of CUSPAMS

Frontiers in Psychology | www.frontiersin.org 12 February 2022 | Volume 13 | Article 722635

TABLE 6 | Composite reliability (CR), average variance extracted (AVE), Cronbach’s α, factor mean (SD), and factor correlation of final nine-factor model for the 
CUSPAMS.

CR AVE α ω 1 2 3 4 5 6 7 8 9

1. Enjoyment 0.88 0.66 0.88 0.89
4.26 
(1.57)

2.  Stress 
management

0.87 0.63 0.86 0.87 0.76** 4.87 
(1.38)

3.  Others’ 
expectations

0.60 0.43 0.60 - 0.24** 0.18** 2.33 (1.24)

4. Appearance 0.88 0.59 0.88 0.79 0.11* 0.21** 0.04 5.18 (1.57)
5. Affiliation 0.87 0.70 0.86 0.87 0.57** 0.50** 0.37** 0.07 3.71 (1.61)

6. Mastery 0.84 0.57 0.84 0.85 0.69** 0.57** 0.33** 0.21** 0.53** 3.88 
(1.53)

7.  Health benefits 0.82 0.54 0.82 0.82 0.50** 0.57** 0.14** 0.23** 0.32** 0.48** 5.34 
(1.22)

8. Competition 0.79 0.49 0.79 0.80 0.51** 0.36** 0.42** 0.24** 0.41** 0.63** 0.35** 2.72 
(1.31)

9.  Policy 
intervention

0.78 0.55 0.79 0.79 0.17** 0.21** 0.38** 0.17** 0.33** 0.36** 0.21** 0.47** 4.17 
(1.62)

*Correlation is significant at the 0.05 level (two-tailed). McDonald’s ω = 0.93. Cronbach’s α = 0.93.
**Correlation is significant at the 0.01 level (two-tailed).

studies of the PALMS, the authors made different choices 
on whether to delete or retain this factor. The design of 
these items is more suitable for a population sample with 
a large age range, but it does not show satisfactory reliability 
when only applied to student groups (Hu et al., 2019; Santos-
Labrador et  al., 2021). In this study, due to the high factor 
loading, we  chose to retain Q6 and Q15  in the final version 
to expand the range of motivation types. In future practical 
research of the CUSPAMS, it will be  necessary to observe 

the statistical performance of this factor to decide how to 
take subsequent action. In addition, the PA motivation 
measured by the CUSPAMS was stable for a fairly long 
period of 3  weeks. Regarding the convergent validity of the 
CUSPAMS, except for Others’ Expectations, the CR and 
AVE values of the remaining eight factors all met the 
recommended criteria, indicating that the loadings of each 
factor were well accounted for, and that each factor was 
internally consistent.

TABLE 7 | Heterotrait-monotrait ratio (HTMT) of nine-factor model in CUSPAMS analysis.

1 2 3 4 5 6 7 8 9

1. Stress management
2. Enjoyment 0.87
3. Policy intervention 0.27 0.20
4. Others’ expectations 0.24 0.33 0.49
5. Appearance 0.24 0.13 0.23 0.06
6. Affiliation 0.57 0.65 0.37 0.51 0.82
7. Mastery 0.68 0.79 0.45 0.48 0.29 0.61
8. Health benefits 0.76 0.67 0.23 0.23 0.31 0.44 0.63
9. Competition 0.42 0.60 0.61 0.62 0.29 0.49 0.81 0.41

TABLE 8 | Pearson’s correlation coefficients between the CUSPAMS subscales and different dimensions of C-BREQ-2 and SEE-C (sample 3).

Factors Amotivation External regulation Introjected regulation Identified regulation Intrinsic motivation Self-efficacy

Stress management 0.021 0.154** 0.388** 0.586** 0.780** 0.560**

Enjoyment 0.08 0.186** 0.474** 0.606** 0.830** 0.579**

Policy intervention 0.204** 0.362** 0.376** 0.315** 0.277** 0.270**

Appearance 0.117** 0.275** 0.376** 0.439** 0.436** 0.388**

Affiliation 0.237** 0.367** 0.425** 0.414** 0.587** 0.455**

Mastery 0.092* 0.228** 0.527** 0.615** 0.701** 0.573**

Health benefits −0.039 0.162** 0.451** 0.715** 0.688** 0.508**

Competition 0.340** 0.461** 0.527** 0.414** 0.529** 0.512**

Others’ expectations 0.383** 0.494** 0.315** 0.099* 0.175** 0.290**

*p < 0.05; **p < 0.01.
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Evidence of criterion validity was provided by correlations 
between each factor score of the CUSPAMS and scores on 
the factor of C-BREQ-2 and SEE-C, with only one exception: 
Appearance was associated with more self-determined 
regulation. In fact, the introjected regulation of avoiding 
guilt and shame may be particularly important and is generally 
regarded as a potential positive motivation for exercise behavior 
change. Two previous studies have revealed evidence that 
the appearance motive is highly correlated with introverted 
accommodation, especially for women who are more prone 
to guilt (Castonguay et al., 2015; Hurst et al., 2017). However, 
the exercise motives of individuals seeking to improve their 
appearance may show an overlap of controllable motivation 
and non-controllable motivation. For example, a man may 
aim to achieve a physically appealing body because his partner 
compliments his good looks (controlled motivation) and, at 
the same time, he  may personally value a fit appearance 
(autonomous motivation; Ingledew and Markland, 2008). As 
a result, the positive relationship between appearance motives 
and PA participation may have been generated by the 
autonomous framing of appearance-related goals.

Many sports enthusiasts or casual exercisers are undoubtedly 
triggered by both intrinsic and extrinsic motivations, but 
may differ in the relative salience of these different foci 
(Ryan et  al., 1997). From the output of the EFA results, it 
can be  seen that the motivations of university students to 
participate in PA are diverse, and the intensity distribution 
on the nine dimensions of the CUSPAMS are different. In 
addition to policy interventions, the motivational goals 
mentioned in SDT and other motivational scales can be found 
in Chinese samples, which demonstrates that motivation types 
under different cultural backgrounds are based on stable 
factor invariance. The newly added factor, i.e., policy 
intervention or sport education policy in the CUSPAMS, 
which is relevant to the context of China’s unique education 
PE policies and regulations, is a valuable inclusion to 
understand theory related to extrinsic motivation.

From the mean score of the factors in Table  6, the mean 
of the policy intervention factor was slightly behind the 
enjoyment factor and ahead of the mastery factor. Both 
enjoyment and mastery are intrinsic motivations of an 
autonomous form, which have been demonstrated to be highly 
related to PA adherence (Mullan and Markland, 1997). This 
shows that many Chinese university students are more responsive 
to items related to policy intervention. In other words, the 
motivation of these students to participate in PA is to avoid 
the potential punishments imposed by PE policies. Ryan and 
Deci (2000) proposed that the stability of one’s motivation is 
at least partially dependent on some of its qualitative features, 
particularly the degree of perceived autonomy or an internal 
perceived locus of causality. According to SDT theory, motivation 
driven by PE policy is clearly a typical controlled form of 
extrinsic motivation. Although it sometimes regulates (or 
motivates) short-term exercise behavior, it cannot be sustained 
over time (Deci and Ryan, 1985; Ryan et  al., 1997). A recent 
study in China reported that university students’ attitudes 
toward school PE policies are positively correlated with their 

scores on certain physical tests. The ignorance and disapproval 
of policies have caused a small number of Chinese university 
students to fear or even avoid participating in related PA 
activities (Chen et  al., 2016). If university students participate 
in PA to avoid policy punishment rather than because they 
want to, then this will eventually lead to a higher dropout 
rate, and this form of motivation is not conducive to the 
formation of healthy exercise habits (Wang, 2001). Therefore, 
the accurate capture of policy-related motivations may be  the 
key to promoting policy adjustments and changing student 
PA behavior. Policymakers and health management departments 
need to look more closely at goals and self-regulatory features 
associated with regular participation in exercise and PA. The 
development of the CUSPAMS provides a valid scale to identify 
motivations in university students, one that could potentially 
assist policymakers in understanding PA motivation patterns, 
thus improving the effectiveness of PE policy intervention 
and developing lifelong exercise habits that will persist 
beyond university.

Some limitations should also be  mentioned. First, the 
data were collected based on self-reports, which means that 
the participants may have been influenced by “social 
desirability,” consciously or unconsciously. In addition, the 
time spent completing the questionnaire may have led to 
fatigue or boredom. These are potential factors that affect 
the quality of the data. However, the data provided in this 
study demonstrated acceptable reliability and validity. In 
future research on the CUSPAMS, efforts should be  made 
to develop more effective strategies to obtain comprehensive 
data from university students, such as employing mixed 
methods, e.g., interviews. Second, the statistical techniques 
of EFA and CFA used in this study only provided the 
construct validity of the CUSPAMS with nine factors. However, 
after these structures have been identified, future research 
must use item response theory (IRT) to investigate the 
quality of each item in each factor. Because IRT is based 
on a survey of whether the tool meets a set of assumptions, 
it provides more detailed information about the effectiveness 
of the measurement tool (Hays et  al., 2000; Ye et  al., 2018b, 
2019). This is an effective supplement to the psychometric 
characteristics of the initial CUSPAMS. Third, in general, 
the implementation target population of Chinese PE policy 
is toward all students, ranging from primary school to 
university. However, this study only focused on the PA 
motivation of university students, and hence the outcome 
of using the CUSPAMS on non-university students must 
be assessed in future studies. Considering the huge population 
of Chinese university students, the application of the 
CUSPAMS is still of great practical significance for 
understanding the motivation types of university students. 
Finally, the CUSPAMS is not applicable in countries that 
do not require mandatory PE classes in university settings 
or scores on physical fitness tests as part of graduation 
criteria. Hence, this final limitation could be  viewed as a 
limitation yet could be  viewed positively as the uniqueness 
or novelty of CUSPAMS in terms of understanding policy-
driven motivation on PA.
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CONCLUSION

The final measurement model of the nine-factor CUSPAMS 
comprised 32 items. Evidence for content validity, construct 
validity, face validity, and internal consistency reliability 
were presented. The results of this study revealed that the 
CUSPAMS provides adequate evidence of validity and 
reliability. This scale sufficiently captured a wider range of PA 
motivation in a population of Chinese university students. 
Also, the factors of policy intervention or government PE 
policies in the CUSPAMS encompassed a wider extension of 
extrinsic motivation in SDT theory. This study provides new 
insights into the influence of government policies on PA 
motivation. Future research on motives for participation can 
use the CUSPAMS to examine the motives for engaging in 
any form of PA, interpreting responses within the nine-
factor framework.

DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will 
be  made available by the authors, without undue reservation.

ETHICS STATEMENT

The studies involving human participants were reviewed and 
approved by Ethics Committee of the University of Malaya 
(UM. TNC2/UMREC-976). The patients/participants provided 
their written informed consent to participate in this study.

AUTHOR CONTRIBUTIONS

ET contributed to the conception and made a major contribution 
to the manuscript revision process. BL performed the statistical 
analyses and drafted the manuscript. TY was in charge of 
data collection and assisted in statistical analyses. All authors 
read and approved the final manuscript.

ACKNOWLEDGMENTS

We are grateful to all of the university students and panel 
experts who participated in or contributed to this study. In 
addition, we would like to thank the University of Malaya 
and the Henan Institute of Science and Technology for their 
continued moral support.

 

REFERENCES

Abraham, M. (1943). A theory of human motivation. Psychol. Rev. 50, 370–396.
Bartholomew, K. J., Ntoumanis, N., and Thgersen-Ntoumani, C. (2009). A 

review of controlling motivational strategies from a self-determination theory 
perspective: implications for sports coaches. Int. Rev. Sport Exerc. Psychol. 
2, 215–233. doi: 10.1080/17509840903235330

Briggs, S. R., and Cheek, J. M. (1986). The role of factor analysis in the 
development and evaluation of personality scales. J. Pers. 54, 106–148. doi: 
10.1111/j.1467-6494.1986.tb00391.x

Browne, M. W., and Cudeck, R. (1992). Alternative ways of assessing model 
fit. Sociol. Methods Res. 21, 230–258. doi: 10.1177/0049124192021002005

Campbell, D. T., and Fiske, D. W. (1959). Convergent and discriminant validation 
by the multitrait-multimethod matrix. Psychol. Bull. 56, 81–105. doi: 10.1037/
h0046016

Castonguay, A. L., Pila, E., Wrosch, C., and Sabiston, C. M. (2015). Body-
related self-conscious emotions relate to physical activity motivation and 
behavior in men. Am. J. Mens Health 9, 209–221. doi: 
10.1177/1557988314537517

CGTN (2018). Chinese students fail fitness tests, leads to no graduation. Available 
at: https://news.cgtn.com/news/3d3d414d35596a4d31457a6333566d54/index.
html (Accessed May 23, 2021).

Chang, J., Yi, Y., and Song, N. (2020). Development and validation of a short 
version sport orientation questionnaire for Chinese adolescents (SOQ-CA). 
Front. Psychol. 11:1039. doi: 10.3389/fpsyg.2020.01039

Chen, S. P., Li, X. S., and Rong, J. Z. (2008). The internal and external motivation 
of college student’s physical exercise. China Sport. Sci. Technol. 44, 135–138. 
doi: 10.3969/j.issn.1002-9826.2008.04.030

Chen, S. P., Yan, Z. L., and Tan, H. Y. (2006). Analysis on reliability and 
validity of MPAM-R in Chinese version. China Sport. Sci. Technol. 42, 52–54. 
doi: 10.3969/j.issn.1002-9826.2006.02.014

Chen, S. P., Zhang, Z. J., Pan, X. G., and Liu, L. P. (2016). Influence of school 
PE policy attitude on college students’ physical health standard test data. J. 
Chengdu Sport. Univ. 42, 110–115. doi: 10.15942/j.jcsy.2016.02.019

Child, D. (1990). The Essentials of Factor Analysis. London: Cassell Educational.
Chinese Students Physical and Health Research Group (2018). Report on the 

Physical Fitness and Health Research of Chinese School Students in 2014. 
Beijing: China Higher Education Press.

Clancy, R. B., Herring, M. P., and Campbell, M. J. (2017). Motivation measures 
in sport: a critical review and bibliometric analysis. Front. Psychol. 8:348. 
doi: 10.3389/fpsyg.2017.00348

Deci, E. L. (1975). Intrinsic Motivation. New York: Plenum.
Deci, E. L., and Ryan, R. M. (1985). Intrinsic Motivation and Self-Determination 

in Human Behavior. New York: Plenum.
Deci, E. L., and Ryan, R. M. (2000). The “what” and “why” of goal pursuits: 

human needs and the self-determination of behavior. Psychol. Inq. 11, 227–268. 
doi: 10.1207/S15327965PLI1104_01

Deci, E. L., and Ryan, R. M. (2008). Facilitating optimal motivation and 
psychological well-being across life’s domains. Can. Psychol. 49, 14–23. doi: 
10.1037/0708-5591.4

Duda, J. L. (1989). Relationship between task and ego orientation and the 
perceived purpose of sport among high school athletes. J. Sport. Exerc. 
Psychol. 11, 318–335. doi: 10.1123/jsep.11.3.318

Eisinga, R., Te Grotenhuis, M., and Pelzer, B. (2013). The reliability of a two-
item scale: Pearson, Cronbach, or spearman-Brown? Int. J. Public Health 
58, 637–642. doi: 10.1007/s00038-012-0416-3

Evers, A., Sijtsma, K., Lucassen, W., and Meijer, R. R. (2010). The Dutch 
review process for evaluating the quality of psychological tests: history, 
procedure, and results. Int. J. Test. 10, 295–317. doi: 
10.1080/15305058.2010.518325

Field, A. (2009). Discovering Statistics Using SPSS:(and Sex and Drugs and 
Rock'n'roll). London: SAGE.

Field, A. (2013). Discovering Statistics Using IBM SPSS Statistics. London: 
SAGE.

Folkman, S., and Lazarus, R. S. (1988). Coping as a mediator of emotion. J. 
Pers. Soc. Psychol. 54, 466–475. doi: 10.1037/0022-3514.54.3.466

Fornell, C., and Larcker, D. F. (1981). Evaluating structural equation models 
with unobservable variables and measurement error. J. Mark. Res. 18, 39–50. 
doi: 10.1177/002224378101800104

Frederick, C. M., and Morris, T. (2004). “Intrinsic and extrinsic motivation 
in sport and exercise,” in Sport Psychology: Theory, Applications and Issues. 
eds. T. Morris and J. Summers (Milton, Australia: John Wiley & Sons), 
121–151.

Frederick, C. M., and Ryan, R. M. (1993). Differences in motivation for sport 
and exercise and their relations with participation and mental health. J. 
Sport. Behav. 16, 124–146.

https://www.frontiersin.org/journals/psychology
www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles
https://doi.org/10.1080/17509840903235330
https://doi.org/10.1111/j.1467-6494.1986.tb00391.x
https://doi.org/10.1177/0049124192021002005
https://doi.org/10.1037/h0046016
https://doi.org/10.1037/h0046016
https://doi.org/10.1177/1557988314537517
https://news.cgtn.com/news/3d3d414d35596a4d31457a6333566d54/index.html
https://news.cgtn.com/news/3d3d414d35596a4d31457a6333566d54/index.html
https://doi.org/10.3389/fpsyg.2020.01039
https://doi.org/10.3969/j.issn.1002-9826.2008.04.030
https://doi.org/10.3969/j.issn.1002-9826.2006.02.014
https://doi.org/10.15942/j.jcsy.2016.02.019
https://doi.org/10.3389/fpsyg.2017.00348
https://doi.org/10.1207/S15327965PLI1104_01
https://doi.org/10.1037/0708-5591.4
https://doi.org/10.1123/jsep.11.3.318
https://doi.org/10.1007/s00038-012-0416-3
https://doi.org/10.1080/15305058.2010.518325
https://doi.org/10.1037/0022-3514.54.3.466
https://doi.org/10.1177/002224378101800104


Lin et al. Development and Validation of CUSPAMS

Frontiers in Psychology | www.frontiersin.org 15 February 2022 | Volume 13 | Article 722635

Friedman, H. S., Martin, L. R., Tucker, J. S., Criqui, M. H., Kern, M. L., and 
Reynolds, C. A. (2008). Stability of physical activity across the lifespan. 
J. Health Psychol. 13, 1092–1104. doi: 10.1177/1359105308095963

Fung, S. F., and Fung, A. L. C. (2020). Development and evaluation of the 
psychometric properties of a brief parenting scale (PS-7) for the parents 
of adolescents. PLoS One 15:e0228287. doi: 10.1371/journal.pone.0228287

Gill, D. L., Gross, J. B., and Huddleston, S. (1983). Participation motivation 
in youth sports. Int. J. Sport Psychol. 14, 1–14.

Gillison, F. B., Standage, M., and Skevington, S. M. (2006). Relationships among 
adolescents’ weight perceptions, exercise goals, exercise motivation, quality 
of life and leisure-time exercise behaviour: a self-determination theory 
approach. Health Educ. Res. 21, 836–847. doi: 10.1093/her/cyl139

Goodboy, A. K., and Martin, M. M. (2020). Omega over alpha for reliability 
estimation of unidimensional communication measures. Ann. Int. Commun. 
Assoc. 44, 422–439. doi: 10.1080/23808985.2020.1846135

Guay, F., Vallerand, R. J., and Blanchard, C. (2000). On the assessment of 
situational intrinsic and extrinsic motivation: the situational motivation scale 
(SIMS). Motiv. Emot. 24, 175–213. doi: 10.1023/A:1005614228250

Gurleyik, D. (2012). The Effects of Cultural Differences on Motivation Goal 
Theory in Physical Activity Settings. Doctoral dissertation. Chapel Hill (NC): 
University of North Carolina.

Hair, J. F., Anderson, R. E., Tatham, R. L., and Black, W. C. (1998). “Factor 
analysis,” in Multivariate Data Analysis. eds. J. F. Hair, R. E. Anderson, R. L. 
Tatham and W. C. Black (New Jersey: Prentice Hall International), 87–138.

Hair, J. F., Anderson, R., Tatham, R., and Black, W. (2006). Multivariate data 
analysis. New Jersey: Pearson Prentice Hall.

Hair, J. F., Black, W. C., Babin, B. J., and Anderson, R. E. (2010). Multivariate 
data analysis. New Jersey: Pearson Prentice Hall.

Hall, G., Laddu, D. R., Phillips, S. A., Lavie, C. J., and Arena, R. (2020). A 
tale of two pandemics: how will COVID-19 and global trends in physical 
inactivity and sedentary behavior affect one another? Prog. Cardiovasc. Dis. 
64, 108–110. doi: 10.1016/j.pcad.2020.04.005

Hays, R. D., Morales, L. S., and Reise, S. P. (2000). Item response theory and 
health outcomes measurement in the 21st century. Med. Care 38, 1128–1142. 
doi: 10.1097/00005650-200009002-00007

He, J. P., and Yang, W. Q. (2018). Essential dialysis and institutional dissolving 
of the bad mentality of implementation of school physical education policies 
in China. J. B. Sport. Univ. 41, 88–93. doi: 10.19582/j.cnki.11-3785/
g8.2018.02.013

Henseler, J., Ringle, C. M., and Sarstedt, M. (2015). A new criterion for assessing 
discriminant validity in variance-based structural equation modeling. J. Acad. 
Mark. Sci. 43, 115–135. doi: 10.1007/s11747-014-0403-8

Hinkin, T. R. (1998). A brief tutorial on the development of measures for use 
in survey questionnaires. Organ. Res. Methods 1, 104–121. doi: 
10.1177/109442819800100106

Hoyos, I., Irazusta, A., Gravina, L., Gil, S. M., Gil, J., and Irazusta, J. 
(2011). Reduced cardiovascular risk is associated with aerobic fitness in 
university students. Eur. J. Sport Sci. 11, 87–94. doi: 
10.1080/17461391.2010.487116

Hu, L., Morris, T., and Lyu, J. (2019). Revision and validation of the physical 
activity and leisure motivation scale among youth in China. Int. J. Sport 
Psychol. 50, 38–63. doi: 10.7352/IJSP.2019.50.038

Hurst, M., Dittmar, H., Banerjee, R., and Bond, R. (2017). “I just feel so 
guilty”: the role of introjected regulation in linking appearance goals for 
exercise with women’s body image. Body Image 20, 120–129. doi: 10.1016/j.
bodyim.2016.12.002

Iannotti, R. J., Chen, R., Kololo, H., Petronyte, G., Haug, E., and Roberts, C. 
(2012). Motivations for adolescent participation in leisure-time physical 
activity: international differences. J. Phys. Act. Health 10, 106–114. doi: 
10.1123/jpah.10.1.106

Ingledew, D. K., and Markland, D. (2008). The role of motives in 
exercise participation. Psychol. Health 23, 807–828. doi: 
10.1080/08870440701405704

Kavussanu, M., and Roberts, G. C. (1996). Motivation in physical activity 
contexts: the relationship of perceived motivational climate to intrinsic 
motivation and self-efficacy. J. Sport. Exerc. Psychol. 18, 264–280. doi: 10.1123/
jsep.18.3.264

Kline, R. B. (2015). Principles and Practice of Structural Equation Modeling. 
New York: The Guilford Press.

Kohl, H. W., Craig, C. L., Lambert, E. V., Inoue, S., Alkandari, J. R., Leetongin, G., 
et al. (2012). The pandemic of physical inactivity: global action for public 
health. Lancet 380, 294–305. doi: 10.1016/S0140-6736(12)60898-8

Kueh, Y. C., Kuan, G., and Morris, T. (2019). The physical activity and 
leisure motivation scale: a confirmatory study of the Malay language 
version. Int. J. Sport. Exerc. Psychol. 17, 250–265. doi: 
10.1080/1612197X.2017.1321029

Lee, L. L., Perng, S. J., Ho, C. C., Hsu, H. M., Lau, S. C., and Arthur, A. 
(2009). A preliminary reliability and validity study of the Chinese version 
of the self-efficacy for exercise scale for older adults. Int. J. Nurs. Stud. 46, 
230–238. doi: 10.1016/j.ijnurstu.2008.09.003

Leimeister, S. (2010). IT Outsourcing Governance: Client Types and Their 
Management Strategies. Berlin/Heidelberg, Germany: Springer Science & 
Business Media.

Li, F. Z. (1999). The exercise motivation scale: its multifaceted structure and 
construct validity. J. Appl. Sport Psychol. 11, 97–115. doi: 
10.1080/10413209908402953

Liu, J. D., Chung, P. K., Zhang, C. Q., and Si, G. (2015). Chinese-translated 
behavioral regulation in exercise questionnaire-2: evidence from university 
students in the mainland and Hong Kong of China. J. Sport Health Sci. 4, 
228–234. doi: 10.1016/j.jshs.2014.03.017

Lonsdale, C., Hodge, K., Hargreaves, E. A., and Ng, J. Y. (2014). Comparing 
sport motivation scales: a response to Pelletier et al. Psychol. Sport Exerc. 
15, 446–452. doi:10.1016/j.psychsport.2014.03.006

Mallett, C., Kawabata, M., Newcombe, P., Otero-Forero, A., and Jackson, S. 
(2007). Sport motivation scale-6 (SMS-6): a revised six-factor sport 
motivation scale. Psychol. Sport Exerc. 8, 600–614. doi: 10.1016/j.
psychsport.2006.12.005

Markland, D. (2007). The golden rule is that there are no golden rules: a 
commentary on Paul Barrett’s recommendations for reporting model fit in 
structural equation modelling. Pers. Individ. Differ. 42, 851–858. doi: 10.1016/j.
paid.2006.09.023

Markland, D., and Hardy, L. (1993). The exercise motivations inventory: 
preliminary development and validity of a measure of individuals’ reasons 
for participation in regular physical exercise. Pers. Individ. Differ. 15, 289–296. 
doi: 10.1016/0191-8869(93)90219-S

Markland, D., and Ingledew, D. K. (1997). The measurement of exercise motives: 
factorial validity and invariance across gender of a revised exercise motivations 
inventory. Br. J. Health Psychol. 2, 361–376. doi: 10.1111/j.2044-8287.1997.
tb00549.x

Markland, D., and Ingledew, D. K. (2007). “Exercise participation motives: a 
self-determination theory perspective,” in Self-Determination Theory in Exercise 
and Sport. eds. M. S. Hagger and N. L. D. Chatzisarantis (Champaign, IL: 
Human Kinetics), 23–24.

Markland, D., and Tobin, V. (2004). A modification to the behavioural regulation 
in exercise questionnaire to include an assessment of amotivation. J. Sport. 
Exerc. Psychol. 26, 191–196. doi: 10.1123/jsep.26.2.191

Marsh, H. W., and Hocevar, D. (1985). Application of confirmatory factor 
analysis to the study of self-concept: first-and higher order factor models 
and their invariance across groups. Psychol. Bull. 97, 562–582. doi: 
10.1037/0033-2909.97.3.562

McAuley, E., Duncan, T., and Tammen, V. V. (1989). Psychometric properties 
of the intrinsic motivation inventory in a competitive sport setting: a 
confirmatory factor analysis. Res. Q. Exerc. Sport 60, 48–58. doi: 
10.1080/02701367.1989.10607413

McAuley, E., Lox, C., Rudolph, D., and Travis, A. (1994). Self-efficacy and 
intrinsic motivation in exercising middle-aged adults. J. Appl. Gerontol. 13, 
355–370. doi: 10.1177/073346489401300402

McAuley, E., Wraith, S., and Duncan, T. E. (1991). Self-efficacy, perceptions 
of success, and intrinsic motivation for exercise. J. Appl. Soc. Psychol. 21, 
139–155. doi: 10.1111/j.1559-1816.1991.tb00493.x

McDonald, R. P. (1999). Test Theory: A Unified Treatment. Hillsdale, NJ: Erlbaum.
Ministry of Education of the People’s Republic of China (2020). Statistical 

Bulletin of the National Education Development in 2019. Available at: http://
www.moe.gov.cn/jyb_sjzl/sjzl_fztjgb/202005/t20200520_456751.html (Accessed 
June 5, 2021).

Molanorouzi, K., Khoo, S., and Morris, T. (2014). Validating the physical activity 
and leisure motivation scale (PALMS). BMC Public Health 14, 1–12. doi: 
10.1186/1471-2458-14-909

https://www.frontiersin.org/journals/psychology
www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles
https://doi.org/10.1177/1359105308095963
https://doi.org/10.1371/journal.pone.0228287
https://doi.org/10.1093/her/cyl139
https://doi.org/10.1080/23808985.2020.1846135
https://doi.org/10.1023/A:1005614228250
https://doi.org/10.1016/j.pcad.2020.04.005
https://doi.org/10.1097/00005650-200009002-00007
https://doi.org/10.19582/j.cnki.11-3785/g8.2018.02.013
https://doi.org/10.19582/j.cnki.11-3785/g8.2018.02.013
https://doi.org/10.1007/s11747-014-0403-8
https://doi.org/10.1177/109442819800100106
https://doi.org/10.1080/17461391.2010.487116
https://doi.org/10.7352/IJSP.2019.50.038
https://doi.org/10.1016/j.bodyim.2016.12.002
https://doi.org/10.1016/j.bodyim.2016.12.002
https://doi.org/10.1123/jpah.10.1.106
https://doi.org/10.1080/08870440701405704
https://doi.org/10.1123/jsep.18.3.264
https://doi.org/10.1123/jsep.18.3.264
https://doi.org/10.1016/S0140-6736(12)60898-8
https://doi.org/10.1080/1612197X.2017.1321029
https://doi.org/10.1016/j.ijnurstu.2008.09.003
https://doi.org/10.1080/10413209908402953
https://doi.org/10.1016/j.jshs.2014.03.017
https://doi.org/10.1016/j.psychsport.2014.03.006
https://doi.org/10.1016/j.psychsport.2006.12.005
https://doi.org/10.1016/j.psychsport.2006.12.005
https://doi.org/10.1016/j.paid.2006.09.023
https://doi.org/10.1016/j.paid.2006.09.023
https://doi.org/10.1016/0191-8869(93)90219-S
https://doi.org/10.1111/j.2044-8287.1997.tb00549.x
https://doi.org/10.1111/j.2044-8287.1997.tb00549.x
https://doi.org/10.1123/jsep.26.2.191
https://doi.org/10.1037/0033-2909.97.3.562
https://doi.org/10.1080/02701367.1989.10607413
https://doi.org/10.1177/073346489401300402
https://doi.org/10.1111/j.1559-1816.1991.tb00493.x
http://www.moe.gov.cn/jyb_sjzl/sjzl_fztjgb/202005/t20200520_456751.html
http://www.moe.gov.cn/jyb_sjzl/sjzl_fztjgb/202005/t20200520_456751.html
https://doi.org/10.1186/1471-2458-14-909


Lin et al. Development and Validation of CUSPAMS

Frontiers in Psychology | www.frontiersin.org 16 February 2022 | Volume 13 | Article 722635

Morris, T., and Rogers, H. (2004). “Measuring motives for physical activity 
[Conference presentation].” in Proceedings of 2004 International Sport Science 
Congress: Sport and Chance of Life; June 18–20, 2004; Seoul, Korea.

Mullan, E., and Markland, D. (1997). Variations in self-determination across 
the stages of change for exercise in adults. Motiv. Emot. 21, 349–362. doi: 
10.1023/A:1024436423492

Nunnally, J. C. (1978). Psychometric Theory. New York, NY: Mcgraw-Hill.
Osborne, J., Costello, A., and Kellow, J. (2008). “Best practices in exploratory 

factor analysis,” in Best Practices in Quantitative Methods. ed. J. Osborne 
(Thousand Oaks: SAGE Publications), 86–89.

Pallant, J. (2010). SPSS Survival Manual: A Step by Step Guide to Data Analysis 
Using SPSS. Maidenhead, Australia: Open University Press/McGraw-Hill.

Pearson, R. H., and Mundform, D. J. (2010). Recommended sample size for 
conducting exploratory factor analysis on dichotomous data. J. Mod. Appl. 
Stat. Methods 9, 359–368. doi: 10.22237/jmasm/1288584240

Pelletier, L. G., Rocchi, M. A., Vallerand, R. J., Deci, E. L., and Ryan, R. M. 
(2013). Validation of the revised sport motivation scale (SMS-II). Psychol. 
Sport Exerc. 14, 329–341. doi: 10.1016/j.psychsport.2012.12.002

Pelletier, L. G., Tuson, K. M., Fortier, M. S., Vallerand, R. J., Briere, N. M., 
and Blais, M. R. (1995). Toward a new measure of intrinsic motivation, 
extrinsic motivation, and amotivation in sports: the sport motivation scale 
(SMS). J. Sport. Exerc. Psychol. 17, 35–53. doi: 10.1123/jsep.17.1.35

Raykov, T., and Marcoulides, G. A. (2011). Introduction to Psychometric Theory. 
London: Routledge/Taylor & Francis Group.

Resnick, B., and Jenkins, L. S. (2000). Testing the reliability and validity of 
the self-efficacy for exercise scale. Nurs. Res. 49, 154–159. doi: 
10.1097/00006199-200005000-00007

Richard, M., Christina, M. F., Deborah, L. S., Rubio, N., and Kennon, M. S. 
(1997). Intrinsic motivation and exercise adherence. Int. J. Sport Psychol. 
28, 335–354.

Roberts, G. C., Treasure, D. C., and Balague, G. (1998). Achievement goals 
in sport: the development and validation of the perception of success 
questionnaire. J. Sports Sci. 16, 337–347. doi: 10.1080/02640419808559362

Rogers, H. E. (2000). Development of a Recreational Exercise Motivation Questionnaire. 
Doctoral dissertation. Melbourne: Victoria University of Technology

Rogers, H. E., and Morris, T. (2003). “An overview of the development and 
validation of the recreational exercise motivation measure (REMM) [Conference 
presentation].” in XIth European Congress of Sport Psychology Proceedings 
Book; July 22–27, 2003; Copenhagen, Denmark.

Roychowdhury, D. (2012). Examining Reasons for Participation in Sport and 
Exercise Using the Physical Activity and Leisure Motivation Scale (PALMS). 
Doctoral dissertation. Melbourne: Victoria University

Ryan, R. M., and Deci, E. L. (2000). Self-determination theory and the facilitation 
of intrinsic motivation, social development, and well-being. Am. Psychol. 
55, 68–78. doi: 10.1037/0003-066X.55.1.68

Ryan, R. M., Frederick, C., Lepes, D., Rubio, N., and Sheldon, K. (1997). 
Intrinsic motivation and exercise adherence. Int. J. Sport Psychol. 28, 335–354.

Ryan, R. M., Willams, G. C., Patrick, H., and Deci, E. L. (2009). Self-determination 
theory and physical activity: the dynamics of motivation in development 
and wellness. Hell. J. Psychol. 6, 107–124.

Santos-Labrador, R. M., Melero-Ventola, A. R., Cortés-Rodríguez, M., 
Sánchez-Barba, M., and Arroyo-Anlló, E. M. (2021). Validation of the physical 
activity and leisure motivation scale in adolescent school children in Spain 
(PALMS-e). Sustain. For. 13:7714. doi: 10.3390/su13147714

Slovinec D’Angelo, M. E., Pelletier, L. G., Reid, R. D., and Huta, V. (2014). 
The roles of self-efficacy and motivation in the prediction of short-and 
long-term adherence to exercise among patients with coronary heart disease. 
Health Psychol. 33, 1344–1353. doi: 10.1037/hea0000094

Small, M., Bailey-Davis, L., Morgan, N., and Maggs, J. (2013). Changes in 
eating and physical activity behaviors across seven semesters of college: 
living on or off campus matters. Health Educ. Behav. 40, 435–441. doi: 
10.1177/1090198112467801

Tabachnick, B. G., Fidell, L. S., and Ullman, J. B. (2007). Using Multivariate 
Statistics. New York: Allyn and Bacon.

Teixeira, P. J., Carraça, E. V., Markland, D., Silva, M. N., and Ryan, R. M. 
(2012). Exercise, physical activity, and self-determination theory: a systematic 
review. Int. J. Behav. Nutr. Phys. Act. 9, 1–30. doi: 10.1186/1479-5868-9-78

Vallerand, R. J., and Fortier, M. S. (1998). “Measures of intrinsic and extrinsic 
motivation in sport and physical activity: a review and critique,” in Advances 
in Sport and Exercise Psychology Measurement. ed. J. L. Duda (Morgantown, 
WV: Fitness Information Technology), 81–101.

Wang, P. J. (2001). An analysis of psychological factors affecting exercise habit 
formation for college students. J. Hubei Sport. Sci. 20, 41–42. doi: 10.3969/j.
issn.1003-983X.2001.04.019

Wang, Y. M. (2016). Reasons in college students’ lack of extracurricular physical 
exercise and countermeasures. J. Wuhan Inst. Phys. Educ. 50, 82–86. doi: 
10.3969/j.issn.1000-520X.2016.08.014

Wang, Z. H., Dong, Y. H., Song, Y., Yang, Z. P., and Ma, J. (2017). Analysis 
on prevalence of physical activity time < 1 hour and related factors in 
students aged 9-22 years in China, 2014. Chinese J. Epidemiol. 38, 341–345. 
doi: 10.3760/cma.j.issn.0254-6450.2017.03.013

Weir, J. P. (2005). Quantifying test-retest reliability using the intraclass correlation 
coefficient and the SEM. J. Strength Cond. Res. 19, 231–240. doi: 10.1519/ 
15184.1

Wilson, P. M., and Rodgers, W. M. (2007). “Self-determination theory, exercise, 
and well-being,” in Intrinsic Motivation and Self-Determination in Exercise 
and Sport. eds. M. S. Hagger and N. L. D. Chatzisarantis (Champaign, IL: 
Human Kinetics), 101–112–320–322.

Wu, X. Y., Tao, S. M., Zhang, Y. K., Zhang, S. C., and Tao, F. B. (2015). Low 
physical activity and high screen time can increase the risks of mental 
health problems and poor sleep quality among Chinese college students. 
PLoS One 10:e0119607. doi: 10.1371/journal.pone.0119607

Yang, Y., and Green, S. B. (2011). Coefficient alpha: a reliability coefficient for 
the 21st century? J. Psychoeduc. Assess. 29, 377–392. doi: 
10.1177/0734282911406668

Ye, Z. J., Liang, M. Z., Li, P. F., Sun, Z., Chen, P., Hu, G. Y., et al. (2018a). 
New resilience instrument for patients with cancer. Qual. Life Res. 27, 
355–365. doi: 10.1007/s11136-017-1736-9

Ye, Z. J., Liang, M. Z., Zhang, H. W., Li, P. F., Ouyang, X. R., Yu, Y. L., et al. 
(2018b). Psychometric properties of the Chinese version of resilience scale 
specific to cancer: an item response theory analysis. Qual. Life Res. 27, 
1635–1645. doi: 10.1007/s11136-018-1835-2

Ye, Z. J., Zhang, Z., Tang, Y., Liang, J., Sun, Z., Zhang, X. Y., et al. (2019). 
Development and psychometric analysis of the 10-item resilience scale specific 
to cancer: a multidimensional item response theory analysis. Eur. J. Oncol. 
Nurs. 41, 64–71. doi: 10.1016/j.ejon.2019.06.005

Zach, S., Bar-Eli, M., Morris, T., and Moore, M. (2012). Measuring motivation 
for physical activity: an exploratory study of PALMS-the physical activity 
and leisure motivation scale. Athl. Insight. 4, 141–152.

Zhu, C. Q., and Dong, B. L. (2016). Personality trait and college 
students’ physical exercise motivation: a mediating effect of emotion 
regulation. J. Wuhan Inst. Phys. Educ. 1, 94–100. doi: 10.3969/j.
issn.1000-520X.2016.01.016

Zhu, H., Li, Y. K., and He, Y. (2016). Influence of overall self-esteem and 
self-compassion on physical exercise motivation of college students. J. B. 
Sport. Univ. 5, 52–56. doi: 10.19582/j.cnki.11-3785/g8.2016.05.010

Conflict of Interest: The authors declare that the research was conducted in 
the absence of any commercial or financial relationships that could be  construed 
as a potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the 
authors and do not necessarily represent those of their affiliated organizations, 
or those of the publisher, the editors and the reviewers. Any product that may 
be evaluated in this article, or claim that may be made by its manufacturer, is 
not guaranteed or endorsed by the publisher.

Copyright © 2022 Lin, Teo and Yan. This is an open-access article distributed 
under the terms of the Creative Commons Attribution License (CC BY). The 
use, distribution or reproduction in other forums is permitted, provided the 
original author(s) and the copyright owner(s) are credited and that the original 
publication in this journal is cited, in accordance with accepted academic practice. 
No use, distribution or reproduction is permitted which does not comply with 
these terms.

https://www.frontiersin.org/journals/psychology
www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles
https://doi.org/10.1023/A:1024436423492
https://doi.org/10.22237/jmasm/1288584240
https://doi.org/10.1016/j.psychsport.2012.12.002
https://doi.org/10.1123/jsep.17.1.35
https://doi.org/10.1097/00006199-200005000-00007
https://doi.org/10.1080/02640419808559362
https://doi.org/10.1037/0003-066X.55.1.68
https://doi.org/10.3390/su13147714
https://doi.org/10.1037/hea0000094
https://doi.org/10.1177/1090198112467801
https://doi.org/10.1186/1479-5868-9-78
https://doi.org/10.3969/j.issn.1003-983X.2001.04.019
https://doi.org/10.3969/j.issn.1003-983X.2001.04.019
https://doi.org/10.3969/j.issn.1000-520X.2016.08.014
https://doi.org/10.3760/cma.j.issn.0254-6450.2017.03.013
https://doi.org/10.1519/15184.1
https://doi.org/10.1519/15184.1
https://doi.org/10.1371/journal.pone.0119607
https://doi.org/10.1177/0734282911406668
https://doi.org/10.1007/s11136-017-1736-9
https://doi.org/10.1007/s11136-018-1835-2
https://doi.org/10.1016/j.ejon.2019.06.005
https://doi.org/10.3969/j.issn.1000-520X.2016.01.016
https://doi.org/10.3969/j.issn.1000-520X.2016.01.016
https://doi.org/10.19582/j.cnki.11-3785/g8.2016.05.010
http://creativecommons.org/licenses/by/4.0/

	Development and Validation of Chinese University Students’ Physical Activity Motivation Scale Under the Constraint of Physical Education Policies
	Introduction
	Framework and Hypotheses

	Materials and Methods
	Development of the CUSPAMS
	Participants
	Procedure
	Measures
	Statistical Analysis

	Results
	Exploratory Factor Analysis
	Confirmatory Factor Analysis
	Reliability Analysis
	Convergent and Discriminant Validity
	Criterion-Related Validity

	Discussion
	Conclusion
	Data Availability Statement
	Ethics Statement
	Author Contributions

	References
	Abbreviations:

