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Abstract Background: A valid and reliable measure
of correlates of physical activity behavior is crucial in
understanding  physical activity behaviors. Thus,
establishing psychometric evidence of alternative versions
may enhance its utility across different populations and
cultures. Objectives: This study aims to translate the
Children's Physical Activity Correlates (CPAC) scale into
Chinese and evaluate its psychometric properties.
Methods: The CPAC was translated into Chinese
(CPAC-C) wusing a standardized forward-backward
translation method, and evaluated for content validity by
18 experts. Following this, structural validity was
examined through exploratory factor analysis (EFA) and
confirmatory factor analysis (CFA) using data from 475
secondary school students who completed the CPAC-C.
Additionally, Cronbach's o analysis was conducted to
assess the internal consistency of the CPAC-C. Results:
The scale's content validity index (I-CVI) ranged from
0.833 to 1, and the scale-level content validity index
(S-CVI) was 0.972. The exploratory factor analysis (EFA)
indicated that the four factors explained 63.820% of the
total variance, while the CFA results showcased strong
model fit indices (y*/df=1.611; RMSEA=0.036; GF1=0.879;
CF1=0.963; RMR=0.024; TL1=0.960; SRMR=0.027). The
Cronbach's a values for each dimension ranged between
0.899 and 0.906, and the split-half reliability across
dimensions varied from 0.892 to 0.961. Conclusion: The
CPAC-C exhibited robust reliability and validity in a

Chinese context. It is an appropriate tool for evaluating
factors associated with children's physical activity.

Keywords Psychometric Properties, Physical Activity,
Adolescents, Chinese, Reliability and Validity

1. Introduction

Engaging in regular physical activity (PA) is essential
for enhancing the physical well-being of adolescents [1, 2].
It is vital for preventing overweight and obesity,
enhancing mental well-being, and boosting academic
achievement [3]. The Health Chain 2030 blueprint focuses
on increasing PA for children and adolescents. It also
aims to lower overweight and obesity through joint efforts
on multiple fronts [4]. However, studies in recent years
have shown that Chinese children and adolescents
generally portray less involvement in PA and lack
sufficient time and frequency of exercise [5, 6]. A study
found that just 34.1% of Chinese children achieved the
suggested 60 minutes of MVVPA per day [7].

Growing evidence suggests that a lack of PA is a
significant factor leading to obesity [8], which
subsequently results in various health problems, such as
cardiovascular diseases [9], chronic respiratory issues, and
musculoskeletal disorders [10]. Research has also shown
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that obesity can lead to mental health issues, such as
reduced self-esteem, anxiety, and depression [11].
Furthermore, weight problems often lead to social
exclusion and discrimination, exacerbating mental health
issues and creating a vicious cycle where psychological
and physical health problems worsen each other [12].
Children and adolescents may be hindered from
participating in active physical activities due to
psychosocial stress and body image concerns, which can
exacerbate obesity [13].

The study of PA among youth is a key focus within
sports and health sciences [14, 15]. Studies indicate that,
in addition to physiological factors, psychosocial
components  such as  self-confidence, social
encouragement, and motivation to exercise play a crucial
role in influencing PA [16, 17]. However, these factors
are difficult to measure through direct observation and
require standardized scale assessment [18]. Studies have
shown that the lack of standardized measurement tools
may limit the depth of research on PA behavior [19, 20].
Particularly in evaluating how psychosocial factors
influence children's engagement in PA, the current
measurement  instruments exhibit limitations [21].
Therefore, developing and refining measurement tools for
psychosocial variables is an essential research task in this
field.

Currently, measurement tools based on different
theoretical frameworks focus on specific psychosocial
variables. For example, the Theory of Planned Behavior
(TPB) scale assesses individuals' behavioral intentions
and influencing factors, including attitude, subjective
norm, and perceived behavioral control [22]. These
variables primarily predict behavior through behavioral
intention, while perceived behavioral control may also
directly influence behavior under certain circumstances
[23]. Bandura [24], based on his Social Cognitive Theory,
developed the Exercise Self-Efficacy Scale (ESES) to
assess individuals' confidence in maintaining regular
physical activity across different situations. Sechrist and
colleagues created the Exercise Benefits/Barriers Scale
(EBBS) utilizing the Health Promotion Model (HPM) to
evaluate how individuals perceive the advantages and
obstacles of exercise, offering important information
regarding their decision-making related to PA [25].
However, while many scales focus on the singular
measurement of individual psychological variables, they
lack a systematic assessment of the synergistic effects of
social support and psychological factors.

In comparison, the Children's Physical Activity
Correlates (CPAC), as a comprehensive measurement tool,
not only assesses individual psychological factors (e.g.,
perceived competence and self-esteem) but also
incorporates social factors, such as the attractiveness of
PA and parental support [26]. This measurement
framework helps to explain the mechanisms that influence
children's PA from multiple perspectives. CPAC has been
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used in children's sports research in Europe, America, and
other countries and has demonstrated high reliability and
validity in some studies [27-29]. However, some studies
suggest that the measurement stability of scales varies
across different cultural contexts [30, 31]. For example,
the role of family support and school environment in
children’s sports participation may show distinct patterns
in different cultural contexts [32-34]. Such cultural
differences may affect the applicability of relevant scales
and raise challenges in cross-cultural measurement
research.

Differences in family, school, and social environments
in China may affect the applicability and measurement
validity of CPAC among children. Due to academic
pressure, Chinese parents prioritize academic achievement,
limiting children's PA participation [35]. Moreover,
physical education curricula in Chinese schools are fixed,
with limited opportunities for extracurricular sports,
whereas Western countries emphasize community sports
clubs and self-directed participation [36]. These
environmental differences may affect the measurement
stability of CPAC.

Therefore, this study aims to assess its cross-cultural
adaptability and measurement invariance to ensure its
applicability among Chinese children and provide a
scientific basis for sports promotion strategies based on
psychosocial factors.

2. Materials and Methods

2.1. Participants

A total of 485 middle school students were selected from
four schools in Zhaotong City, China, using convenience
sampling. Inclusion criteria were: (1) Chinese nationality,
(2) age between 12 and 15 years, (3) ability to understand
the information provided by the researchers, and (4)
approval for study participation. Children unable to
participate in sports activities due to disabilities were not
recruited. The sample size was calculated based on a
suggested respondent-to-item ratio of 10:1 [37]. Therefore,
with 44 items on the scale, 440 participants were initially
required, and with 10% invalid responses, the target
sample size was 485.

2.2. Measurement

The researchers conducted a cross-sectional survey
using the adaptation of the Chinese CPAC scale (CPAC-C).
This tool is derived from the original version developed by
Welk in 2006, consisting of 44 measurement items.
Participants responded using a four-level Likert scale (1-4).
A few items were scored in reverse (e.g., scoring four as 1
and 3 as 2), with higher scores denoting more positive
attitudes of PA.
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2.3. Ethics and Procedure

Before the initiation of the study, ethical approval was
obtained from the authors' institution
(USM/JEPeM/KK/23010097). The CPAC scale was
translated into Chinese using Brislin’s  (1970)
forward-backward translation method [38]. Initially, two
language researchers translated separately before working
together to create a preliminary draft. This version was
subsequently assessed by five experts in sports psychology,
sports training, and physical education, who provided
recommendations for improvement. To improve linguistic
precision and ensure cultural relevance, two bilingual
researchers translated the revised Chinese text into English,
making successive modifications until it accurately
represented the original content. Five native Chinese
speakers evaluated the final document to clarify any
outstanding uncertainties. Finally, the scale was
administered to 20 Chinese students, who confirmed that
the final version did not present new issues.

After translation, a convenience sampling approach was
used to recruit 485 participants aged between 12 and 15
years. The sample was drawn from four public schools in
Zhaotong City by randomly selecting five classes (from
grades seven to nine) to ensure representativeness. Data
collection was conducted on-site in schools, where
researchers briefly introduced the study to the students
before distributing the questionnaire. Oral informed
consent was obtained from both students and their legal
guardians. Participants were advised to respond to the
questions truthfully.

2.4. Statistical Analysis

A comprehensive multistep analysis was conducted to
verify the scales' validity and reliability. 18 experts
evaluated content validity using the I-CVI alongside the
S-CVI. The structural validity was assessed through both
EFA and CFA. For EFA, principal axis factor analysis with
oblique rotation was employed, while the sampling
adequacy was gauged through the KMO and Bartlett test of
sphericity. CFA was utilized to validate the factor structure
and evaluate the model's fit. Reliability was assessed with
Cronbach’s o to determine internal consistency, and
composite reliability (CR) was required to exceed 0.7 [39].
Convergent validity was confirmed through average
variance extracted (AVE) exceeding 0.5 [40]. All statistical
analyses were carried out using SPSS 27.0 and AMOS 26.

3. Results

3.1. Participants Demographics

After removing incomplete questionnaires and those
with response patterns, the final analysis utilized 475
survey responses (refer to Table 1). The participants had an
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average age of 13.53 £1.12 years, a mean height of 149.91
+7.05 cm, and a weight averaging 46.89 +9.12 kg. The
sample consisted of 148 seventh graders (31.16%), 177
eighth graders (37.26%), and 150 ninth graders (31.58%).

Table 1. Participants Demographics

Characteristics Frequency Percentage (%) Mz5D
Gender

Boys 229 48.21

Girls 246 51.79
Age 475 13.53+.12
Height (cm) 475 149.91+7.05
Weight (kg) 475 46.8949.12
Grade

Grade 7 148 31.16

Grade 8 177 37.26

Grade 9 150 31.58

Note: M=SD represents mean *standard deviation.

3.2. Content Validity Testing

In this research, we evaluated content validity through
the ratings provided by experts. Each expert assessed the
items using a scoring system from 1 to 4, with higher
values indicating increased validity. The number of experts
assigning a score of 3 or 4 to each item was calculated. The
I-CVI for this scale varied between 0.833 and 1.0 (see
Table 2), while the S-CVI was found to be 0.972.
Moreover, the correlation coefficients among the various
scale dimensions fell within the range of 0.058 to 0.307,
and the correlations linking each dimension with the
overall scale score ranged from 0.427 to 0.815; all these
correlations were deemed statistically significant (P <
0.05).

3.3. EFA Analysis Results

The suitability of the data for conducting factor analysis
was assessed through EFA by utilizing the KMO statistic
along with Bartlett's test [41]. The results indicated a KMO
value of 0.955 (see Table 2), exceeding the acceptable
threshold of 0.6. Moreover, Bartlett's test resulted in a
significant finding (P<0.05), indicating that the data were
suitable for factor analysis. The EFA revealed that the
eigenvalues of four factors exceeded 1. EFA revealed that
the eigenvalues of four factors were greater than 1. After
Varimax rotation, the variance explained by each factor
was 24.535%, 21.904%, 9.294%, and 8.088%,
respectively, accounting for a cumulative variance of
63.820%. All commonalities exceeded 0.40, indicating
that the factors effectively represented the underlying item
information. In addition, all items had factor loadings with
absolute values above 0.40, supporting the validity of the
factor structure [42].
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Table 2. Results of EFA

Factor Loadings

Items Communalities
Parent socialization CAPA Rosenberg Harter4
CAPA_1 0.782 0.629
CAPA_2 0.787 0.634
CAPA_3 0.791 0.645
CAPA_4 0.784 0.623
CAPA_5 0.801 0.661
CAPA_6 0.792 0.637
CAPA_7 0.801 0.656
CAPA_8 0.799 0.653
CAPA 9 0.793 0.644
CAPA_10 0.789 0.632
CAPA_11 0.804 0.670
CAPA_12 0.798 0.649
CAPA_13 0.785 0.630
CAPA_14 0.784 0.624
CAPA_15 0.789 0.633
PC_1 0.824 0.703
PC_2 0.816 0.698
PC_3 0.831 0.722
PC_4 0.833 0.723
PC_5 0.823 0.717
SE_1 0.789 0.649
SE_2 0.809 0.674
SE_3 0.824 0.708
SE_4 0.801 0.669
SE_5 0.822 0.698
SE_6 0.812 0.683
PS 1 0.751 0.584
PS_2 0.778 0.636
PS_3 0.767 0.611
PS_ 4 0.768 0.612
PS_5 0.763 0.618
PS_6 0.769 0.623
PS_7 0.750 0.609
PS_8 0.772 0.623
PS_9 0.754 0.595

PS_10 0.770 0.618
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Table 2 continued

PS 11 0.744 0.570

PS_ 12 0.756 0.587

PS_13 0.760 0.598

PS_14 0.737 0.551

PS_15 0.754 0.586

PS_16 0.754 0.576

PS_17 0.787 0.629

PS_18 0.763 0.591
Eigenvalues (Initial) 13.591 7.749 3.689 3.052 -
% of Variance (Initial) 30.888% 17.612% 8.383% 6.937% -
% of Cum. Variance (Initial) 30.888% 48.500% 56.883% 63.820% -
Eigenvalues (Rotated) 10.795 9.638 4.089 3.559 -
% of Variance (Rotated) 24.535% 21.904% 9.294% 8.088% -
% of Cum. Variance (Rotated) 24.535% 46.439% 55.732% 63.820% -
KMO 0.955 -
Bartlett(scl'ie_sstqoja?;her|C|ty 15052.315 )
df 946 -
P-value 0.000 -

Note: Cum stands for cumulative, KMO stands for the Kaiser-Meyer-Olkin test & df stands for degrees of freedom.

3.4. CFA Analysis Results

Table 3 demonstrated that the model achieved a
satisfactory fit, as all fit indices met the suggested
standards. In addition, each factor loading surpassed the
advisable threshold of 0.40, with P-values below 0.001
(see Figure 1). These outcomes demonstrate a strong
alignment of the model with the data, thereby reinforcing
the structural validity of the CPAC's Chinese adaptation.

Table 3. Model Fit Indices

Common

Indices y2/df  GFI

RMSEA RMR CFI TLI SRMR

Criterion <3 >09 <010 <005 >0.9 >09 <0.1

Value  1.611 0.879 0.036 0.024 0.963 0.960 0.027

To evaluate the convergent validity of the scale, we
computed CR and AVE. Generally, CR values exceeding
0.7 and AVE above 0.5 signify a strong convergent
validity [40]. The results showed that all CR values

exceeded 0.70, and the AVE values for each dimension
were above 0.50, confirming the scale’s convergent
validity. Additionally, the discriminant validity analysis
confirmed the distinctiveness of the internal factors. The
square root of each factor's AVE was greater than the
highest absolute correlation among the factors, providing
further evidence of the measurement scale's discriminant
validity.

3.5. Reliability Test

The scale showed a comprehensive Cronbach's alpha of
0.945, while each dimension exhibited Cronbach's alpha
values ranging from 0.906 to 0.899. Additionally, the
overall split-half reliability of the scale was determined to
be 0.888, with individual dimension split-half reliability
values ranging from 0.892 to 0.961 (Table 4). These
results indicate that the scale is highly reliable and
consistent with previous validation results [26].
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Figure 1. The outcomes of the CFA

Table 4. Reliability analysis results

Dimensionality Items Cronbach a Split-half reliability
CAPA 15 0.960 0.961
PC 5 0.899 0.895
SE 6 0.906 0.892
PS 18 0.961 0.944

Overall 44 0.945 0.888
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4. Discussion

This  research  confirmed the  psychometric
characteristics of the CPAC scale's Chinese version among
Chinese youth. The study's results indicated that the scale
demonstrates strong reliability and validity, with a factor
structure aligning with theoretical predictions, thus
effectively evaluating the essential psychosocial factors
influencing physical activity in this population.

Previous studies have shown that CPAC scales exhibit
good reliability and predictive ability in varied cultural
contexts. However, the emphasis of research differs by
country. In the United States, studies concentrate on the
capacity of scales to predict PA levels in children and
teenagers, underscoring their efficacy in forecasting
behavior [43, 44]. Australian research emphasizes scales'
internal consistency and reliability, providing robust
support for their stable performance in various cultural
contexts [45]. The study in Thailand further validated the
psychometric features of the CPAC scale in non-Western
cultures, demonstrating its adaptability in diverse social
environments [27].

The CPAC scale has been utilized in several studies to
measure psychosocial factors influencing PA in children
and adolescents. For example, one study found that
parental role modeling was positively correlated with
moderate to high-intensity PA in adolescents [46].
Eberline's study [43] suggested that elementary school
children's enjoyment, perceived competence, and PA
levels were significantly and positively correlated, with
enjoyment being a key factor in promoting participation
and persistence in PA. Ridley et al. [45] found that girls'
PA was reduced during the shift from primary to secondary
education, influenced by changes in enjoyment, perceived
competence, and peer support.

In addition, the target audience of the CPAC scale is
gradually expanding. For example, the latest research has
implemented the scale on children with Duchenne
muscular dystrophy (DMD) to explore its potential in
measuring PA interest, participation levels, and family
influence on children's PA [47]. A study combined smart
agents and health monitors to assess young children's
self-directed PA levels autonomously, and the CPAC scale
was used to measure relevant social and psychological
factors [48]. The above studies support the applicability of
the CPAC scale in cohorts and its potential to be combined
with modern technology.

This study further demonstrated its applicability in
Chinese culture, consistent with previous research
supporting its psychometric characteristics in different
cultures and populations. This phenomenon may be
attributed to the robust factor structure of the CPAC scale,
which maintains stable measurement dimensions despite
variations in cultural contexts. Additionally, it
demonstrates a high level of measurement invariance,
ensuring that the same psychological constructs are
consistently assessed across different cultural settings.
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Furthermore, the CPAC scale evaluates core variables
such as parental support, self-esteem, PA attractiveness,
and perceived competence, which may exert similar
influences across diverse cultural backgrounds. This
suggests that these factors serve comparable social
functions across cultures, enhancing the scale’s
cross-cultural applicability.

However, despite the positive outcomes in the
translation and validation of the scale, this study has
exhibited several limitations or shortcomings. Utilizing a
nonrandom sampling method for participant recruitment
might have limited the generalizability of the results in
reflecting a wider Chinese community. Subsequent
investigations should utilize refined sampling techniques
to augment data comprehensiveness and
representativeness.  Furthermore,  research  should
encompass participants from varied socioeconomic
statuses, age demographics, educational attainments, and
urban and rural locales. This would guarantee that the
findings are more thorough and relevant, precisely
depicting the circumstances of Chinese youth. An
expansive and diverse data collection methodology would
facilitate a comprehensive understanding of the
determinants (factors) influencing PA among Chinese
youth, helping develop effective interventions to improve
their psychosocial health and general well-being.

5. Conclusions

The present research offers compelling evidence for the
validity and reliability of the Chinese adaptation of the
CPAC scale. No concerning items were detected in the
CPAC-C, and the resulting model preserved all 44 items
across four dimensions, aligning with the theoretical
framework of the initial scale. Consequently, the CPAC-C
can be considered an essential instrument for assessing
PA correlates within this age demographic.
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