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Introduction: The notion of physical literacy is gaining interest from several
countries as a potential mechanism for understanding the development of the
physical self. This research endeavor represents an inaugural attempt to translate
the Australian Physical Literacy Questionnaire for Children (PL-C Quest) into
Chinese to evaluate the reliability and validity of the Chinese version of the PL-C
Quest to assess physical literacy among children in mainland China.

Methods: The Beaton translation paradigm was used to carry out language
translation, back-translation, cultural adaptation, and presurveys. Data were
collected from 642 children aged 6-12 years, with a mean age of 9.71years (SD
1.816), to test the reliability of the Chinese version of the PL-C Quest.

Results: The PL-C Quest items translated well (6.187 ~15.499) and correlated
well (0441~ 0.622). The Chinese version of the PL-C Quest had good reliability,
with retest reliability values ranging from 0.91 to 0.74, Cronbach’s alpha from
0.65 to 0.894, and McDonald’'s o from the Spearman-Brown Coefficient was
0.84. The validity results are acceptable because the CFl, IFl, and TLI values are
above 0.8 and close to 0.9, but the model fit's chi-square degrees-of-freedom
ratio of 2.299, the RMSEA of 0.05, which was less than 0.08.

Discussion: After translation and cultural adaptation, the Chinese version of
the PL-C Quest is a reliable measurement tool and can be used in the Chinese
region.
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1 Introduction

In recent years, physical literacy has emerged as an elaborate understanding of why and
how to get children moving (Barnett et al., 2022). Physical literacy is defined as “the motivation,
confidence, physical competence, knowledge, and understanding to value and take
responsibility for engagement in physical activities for life” (Stevens, 2016). Research indicates
that physical literacy is associated with body composition, physical fitness, blood pressure, and
health-related quality of life (Caldwell et al., 2020) but also serves as a significant indicator of
an individual’s future physical and mental well-being (Bailey, 2022). In the case of children,
the level of physical literacy can reflect their potential for engaging in lifelong physical activity,
as well as the effectiveness of school physical education and health education (Kleis et al.,
2022). Physical literacy assessment is a doctrinal necessity for developing a comprehensive
assessment tool for youth sports, and its administration helps to determine the level of
children’s physical literacy, which, in turn, supports the development of children’s physical
literacy. Hence, the assessment and evaluation of children’s physical literacy level is presently
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a prominent area of research (Kleis et al., 2022), with scholars from
different nations having devised multiple assessment instruments for
this purpose (Bremer et al., 2019; Shearer et al., 2021).

There are two notable characteristics associated with current
physical literacy evaluation systems. The assessment primarily relies
on the combination of objective and subjective evaluation methods
(Hulteen et al., 2020). These methods include the use of Canadian
assessment physical literacy (CAPL-2) (Longmuir et al., 2015),
Passport for Life (P4L) (Lodewyk, 2019), and PLAYfun (Stearns et al.,
2018). The exam consists of three components: a tracking test, a
questionnaire, and a field test. On the other hand, the measurements
were mainly subjectively evaluated through scales or questionnaires
with textual descriptions, such as the Perceived Physical Literacy
Inventory (PPLI) (Sum et al., 2018) Adolescent Physical Literacy
Questionnaire (APLQ) (Mohammadzadeh et al.,, 2022). However,
these assessment tools have certain limitations. The text version of the
scales lacks justification for the comprehension of children of younger
ages (Alain, 1996). Objective assessment tools are challenging to help
children understand the meaning of the assessment and cause
questions and uncertainty (Baxter et al., 2011). These assessments do
a poor job of encouraging children to develop self-awareness through
self-evaluation (Hooker et al., 2012). Physical literacy refers to the
amalgamation of physical and mental aspects, some of which can
be objectively assessed, such as the use of specific instruments to
measure athletic prowess (Hulteen et al., 2020). Other aspects involve
the psychological dimension, such as the motivation to engage in
sports, and elements of an individual’s emotional connection to sports,
which necessitate self-reporting for measurement and evaluation
(Longmuir et al., 2017; O’'Halloran et al., 2018).

In this regard, the Physical Literacy in Children Questionnaire
(PL-C Quest), developed by Sport Australia, is one of the most
important initiatives in children’s physical literacy (Australia Sport
2021). The assessment is based on a “pictorial” self-report format that
is most closely related to the concept of perceived physical literacy in
children. The questionnaire questions are presented in the form of
pictures and children self-report their level of physical literacy
(Longmuir et al., 2017). Self-reports are evaluations made after self-
observation of the physical state of own self, thoughts and behaviors.
Existing studies have shown that there is consistency between self-
reported physical activity levels and true physical activity (Harter and
Pike, 1984; Hulteen et al., 2020). However, text versions of self-report
scales or questionnaires are clearly not user-friendly for children with
limited literacy. Children’s pictorialized scales have been developed
and used in assessment domains such as Fundamental Movement Skill
(FMS) (Alain, 1996; Baxter et al., 2011; Filho et al., 2021), which
accurately addresses the distress caused by reading text. Numerous
studies have demonstrated (Harter and Pike, 1984; Alain, 1996; Baxter
etal, 2011; Hooker et al., 2012; Filho et al., 2021) that such scales can
effectively address the inability of younger children to read accurately
on their own.

China’s existing physical literacy assessment tools Chinese
Assessment and Evaluation of Physical Literacy (CAEPL) (Chen et al.,
2020) and Perceived Physical Literacy Inventory (PPLI) (Sum et al,
2018) are both presented in textual form, targeting a large span of the
population, with relatively low applicability to children aged 4-12 years
(Hooker et al., 2012). Compared with Western countries, China has
not yet formed a physical literacy system for the whole life cycle of
human beings (Li et al., 2022), and most of the studies mainly focus
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on the high school education stage, with less guidance for the
development of primary and secondary school students and other age
groups (Sum et al., 2020). In addition, using self-reports based on
children’s assessments is relatively rare in China, and using assessments
that incorporate images is even rare (Li et al., 2022). Therefore,
learning from PL assessment tools in physical literacy building from
one of the more developed countries is essential.

In this study, the PL-C Quest will be Chineseized to address the
lack of reading autonomy in younger children with a pictorial self-
report measure and to cultivate Chinese children’s ability to perceive
physical literacy while assessing children’s level of physical literacy in
a relatively authentic, accurate, and comprehensive manner. The use
of PL-C Quest can highlight the subjective position of children in
physical literacy assessment, emphasize children’s self-perception and
self-evaluation of physical literacy, and better focus on children’s
subjective feelings and sensations (Australia Sport 2021). Not only
that, children with higher levels of perception showed stronger self-
esteem (Barnett et al., 2015). They were willing to put in more effort
and choose challenging tasks, which motivated children to challenge
lifelong physical activity (Lopes et al., 2016). In order to achieve these
goals, a population of children aged 6-12years old in China was
recruited for this study and revised into an assessment tool of physical
literacy for use with Chinese children. To provide the feasibility of the
PL-C Quest in the Chinese cultural context and to compare the
existing evidence of children’s self-perceived physical literacy to
become a validated tool to validate the level of children’s physical
literacy globally.

2 Methods
2.1 Participants

This study was an offline public survey (advertised as a study of
children’s physical literacy) conducted from November 2022 to July
2023. The inclusion criteria for the study population were school
students of 660 healthy children aged 6 to 12 years, and the exclusion
of non-school students ensured that the sample was representative.
Socio-demographic data were collected, including name, gender, age,
region (see Table 1).

Sample 1 was analyzed as a pre-survey to test whether the scale
was consistent with Chinese children’s routine answering questions,
including younger children (n=10) and older children (n=10)—an
elementary school in central northeastern China for the March 9, 2023
distribution. Twenty valid questionnaires with a mean age of 8.45 (SD
2.164) were collected from 7 boys and 13 girls.

Sample 2 To validate the scale retest reliability, 30 children (boys
50%) with a mean age of 9.48 (SD 2.064) were randomly recruited
from an elementary school on the east coast of China. Sample 2
gathered on March 23,2023, 12 days apart from the second distribution.

Sample 3 to test the reliability and validity of the scale.
Distribution was conducted from March 9, 2023, to July 18, 2023,
using simple sampling from four elementary schools on the east
coast, north, central northeast, and northwest China. The number
of valid data collected by adding the data from Sample 1 and
Sample 2 is 642, with a mean age of 9.71years (SD 1.816),
including 53.1% (n=341) boys and 46.9% (n=301) girls.
According to Kendall’s sample size calculation, the criteria of 22:1
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TABLE 1 Demographic characteristics (n = 642).

10.3389/fpsyg.2024.1328549

Demographic characteristics Presurvey Test—retest Reliability test
Number 20 30 642
Boys 7 (35%) 15 (50%) 341 (53.1%)
Girls 13 (65%) 15 (50%) 301 (46.9%)
Age/M 8.45 9.48 9.71
Age/SD 2.164 2.064 1.816
6-8 years old 100 (100%) 13 (43.3%) 229 (35.6%)
9-12years old 100 (100%) 17 (56.7%) 413 (64.4%)
North 65 (10.1%)
Central Northeast 20 (100%) 110 (17.1%)
East Coast 30 (100%) 316 (49.2%)
Northwest 151 (23.5%)

Demonstrates the overall sample distribution of demographic information and percentage statistics for sample inclusion, including M (mean), SD (standard deviation).

was achieved, and the strict ratio of 20:1 according to the current
study (Hogarty et al., 2005), which is also adequate.

2.2 Ethics approval

The study involving human participants were reviewed and approval
by the Ethics Committee at Shanghai University of Medicine and Health
Science (protocol code: 2023-PEEC-10-150203198809134265).

Prior to the start of the study, all principals, teachers, and
parents/guardians received written information about the study, after
which the legal guardians of all participants were invited to sign an
informed consent letter. The tester will also read the informed
consent form and the test before the child responds, and the child can
opt out of the program at any time if he/she himself/herself declines
to participate.

2.3 Measure and procedure

The PL-C Quest was developed by the Australian Sports
Commission and Prof. Lisa M. Barnett’s team based on the Australian
Physical Literacy Framework (APLF). Copyright for using the
Australian Sports Commission (ASC) PL-C Quest was obtained
before this study (see Supplementary material S1). The questionnaire
consists of four sections: physical, psychological, social, and cognitive
with a total of 30 questions. It is divided into two versions for older
children and younger children. Younger children (4-8years old) and
older children (9-12years old) were tested using different versions but
the same content questionnaire (subtle differences in having only pure
pictures vs. both picture text, see Figure 1). Each question of the scale
included two pictures with an orange-colored rabbit as the main
character. Figure 1 shows that each scenario in the scale corresponds
to two conditions, one for the rabbit showing better physical literacy
and one less so (Australia Sport 2021).

Before the official survey, professional surveyors (mostly teachers
specializing in education) are trained and familiarized with test
manuals. The questionnaire instructor will provide appropriate
explanations for questions that the children cannot answer or have
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difficulty answering but will not intentionally guide the children to
answer a particular aspect of the question. The children themselves
should fill in all the answers to ensure that the information collected
by the questionnaire is objective and accurate.

The younger children version is administered to children between
the ages of approximately 4 and 8years old, and this version does not
contain any text. Thus, it is administered in a “face-to-face” format,
with the teacher or evaluator instructing each child individually to
complete the questionnaire (see Figure 1).

The older children version respondents are approximately 9 to
12 years old. Children in this age group can read and write well enough
to complete the questionnaire on their own under the guidance of
an assessor.

If the child chooses the image on the left that he/she is better at,
he/she receives a score of 4 (A LOT like me) or 3 (A BIT like me), and
if the child chooses the image on the right that he/she is less good at,
he/she receives a score of 2 (A LOT like me) or 1 (A BIT like me) (see
Figure 1).

2.4 Quality control

To ensure the completeness of the data, the basic situation of the
child questionnaire was required to be filled out in clear and legible
handwriting, with no obvious logical errors and no missing items. A
total of 660 people were recruited, 642 data were included after quality
control, and 18 unqualified data were excluded.

2.5 Translation

English language PL-C Quest materials were culturally adapted
and translated according to a method previously described by Beaton
(Beaton et al., 2000). It was divided into five steps (1) translation, (2)
synthesis, (3) back-translation, (4) expert review, and (5) prediction.

In the first and second steps, the original PL-C Quest questionnaire
was translated by two translators who independently completed the
preliminary translation work, and two preliminary translations
(aand b) were formed after the translation was completed.
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Q O O Q ALOT like me ABIT like me ABIT like me ALOT like me

Younger children 4-8 years old Older children 9-12 years old

FIGURE 1
Younger children version and older children version.
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FIGURE 2
Procedure for translation and culture adaptation of the Chinese version of the questionnaires belonging to the PL-C Quest.

Third, two bilingual graduate students who had not been exposed Fifth, 20 children were selected for presurvey testing to form the
to the original scale and were more familiar with the field of  Chinese version of the physical literacy questionnaire (see Figure 2).
kinesiology were invited to translate the Chinese version of the
Physical Literacy Scale back into English.

Fourth, physical education experts who were familiar with 2.6 Statistical analyses
the field related to the content of the study and had rich
experience in foreign cultural exchange were invited to conduct Descriptive analysis of the sample characteristics (gender, age,
comprehensible analysis and cognitive interviews on the  region, and grade) was first performed using IBM SPSS 27 (Chicago,
questionnaire, as well as all the researchers who participated in  IL). The sample was then subjected to the Kolmogorov-Smirnov test,
the translation. and the variables obeyed an average distribution skewness <1.19 and
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kurtosis<1.96 (Nolan and Heinzen, 2011). Afterward, the critical ratio
method (>3 discrimination is excellent) and the total question
correlation method (p <0.001 correlation is excellent) was used to test
the correlation as well as the discrimination of the items (Xie et al.,
2022). Reliability tests were performed using internal consistency
reliability (Mokkink et al., 2010), split-half reliability (Zhang and
Yuan, 2016), and McDonald’s omega (all >0.7 is excellent) (Landis and
Koch, 1977). The intragroup correlation coefficient (ICC) was then
assessed by calculating the retest reliability, and at the 95% confidence
interval, an ICC of 0.61 to 0.80 was considered good; >0.80, almost
perfect (Landis and Koch, 1977).

The structural validity of the scale was analyzed using IBM SPSS
Amos 26.0 software. Structural validity was assessed using validated
factor analysis (CFA). Model fitting indicators used the chi-square
degrees of freedom ratio y*/df, RMSEA, CFI, IFI, and TLIL The
excellent range of chi-square degrees of freedom ratio y*/df was within
1-3; RMSEA in the range of <0.05 was excellent; and the coefficient
values of CFIL, IFI, and TLI indicators >0.85 were at the acceptable level
(Hu and Bentler, 1999). Because PL-C Quest each item correlation is
relatively strong, there may be lower factor loading (Barnett et al.,
2022), this study draws on the minimum requirement of >0.4 as a
criterion (Farrés-Tarafa et al., 2022).

3 Results

3.1 Cognitive interview with the Chinese
PL-C Quest

There are professional translators and graduate students in sports
science who translated the Chinese version of the PL-C Quest
program. After this, 10 panels of psychological and sports psychology
experts were invited to evaluate the program. They were made explicit
about the definition of physical literacy and then asked to evaluate
each item with two questions: (1) “Is the items clear?” and (2) “In your
opinion, does the items reflect the physical literacy described? These
two questions were rated on a Likert scale ranging from 1 (strongly
disagree) to 10 (strongly agree). In addition, there was an open-ended
question (“Do you have any concerns about the items written? If so,
what concerns do you have?”), so that they could express their
concerns as needed.

These 10 evaluators’ assessments indicated that the items were
clear and reflected the physical literacy structure and the scores of
these 10 evaluators ranged from 7.17 to 9.33. They also raised some
questions, with one participant stating: “I would like to know if some
children are not able to move forward quickly when they hear the gun
at the start, is it because they are not physically able to move quickly
enough or because they cannot react quickly enough? Perhaps the
item should read: “Some children do not react quickly to the gunshot
at the start” Another suggestion is to change “pretty good” to “could”
in some scenes. In China, we seldom use the expression “pretty good,”
but more often, “I can do it” For example, “Some children are pretty
good at running for a long time without getting tired” has been
changed to: “Some children can run for a long time without
getting tired”

After doing so, we randomly selected 20 elementary school
students between the ages of 6-12years old for the questionnaire
presurvey. The result feedback was that there was no objection to fill
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in the questionnaire of the older children version, and it could
be assessed in the form of words and pictures. However, during the
testing process, we found that children aged 6-8 years old have certain
literacy skills, and some topics can be understood and filled out based
on pictures combined with words. Since we did not find 4-5-year-old
subjects, we were unable to make further determinations on whether
to change the age range of the older child version to 6-12years old.

3.2 Preliminary analyses

Epi Data 3.1 software was used to select two people to enter data
independently and create a database, while the data were logically
checked and randomly sampled using a computer to ensure the
accuracy of the data. Descriptive statistics, including score means,
scoring distribution, skewness, and kurtosis, are reported in Table 2.
The absolute skewness of the four dimensions of the scale (all less than
1.19) but kurtosis showed that the social domain showed a sharp
peaked state (platykurtic) as compared to the cognitive domain. The
normal distribution was short peaked and thin tailed (less peak and
thin tail) suggesting that the distribution of means was spread out,
with low extremes and lower risk (Nolan and Heinzen, 2011). Total
scale scores were significantly correlated. The correlations between the
dimensions and the total score ranged from 0.452 to 0.701. A t-test
revealed no significant gender differences for the four domains
(p>0.05) or the total score (#(642)=2.701, p>0.001).

The score range for the physical domain is 12 to 48, the social
domain is 4 to 16, and both the psychological and cognitive domains
are 7 to 28. Table 2 summarizes the self-ratings of children’s physical
literacy levels in China (each question corresponds to a score of 1-4).
The highest and lowest scoring items in the children’s physical literacy
level are listed by percentage of the number of people and categorized
by gender. The mean of Chinese children’s self-assessed physical
literacy level is 96.76. While there are no gender differences between
overall scores and individual domains. However, four items
demonstrated significant gender differences (p <0.001), namely object
manipulation, cardiovascular endurance, Reaction time in the
physical domain, and Tactics in the cognitive domain. Within the
physical domain, the children’s highest self-ratings (point 4) were
agility (63.4), and the lowest (point 1) was moving using equipment
(37.9). The highest self-rated item by children in the psychological
domain was self-regulation physical (66), and the lowest was self-
perception (18.4). The highest-scoring item in the social domain was
Ethics (71), and the lowest was Relationships (10.1). The highest-
scoring item in the cognitive domain was rules (75.2), and the lowest
was reasoning (12.5).

3.3 Total item analysis

We performed the critical ratio method with the question total
correlation method on the PL-C Quest questionnaire. First,
we used the critical ratio method to calculate the total score from
the PL-C Quest scores, grouping the top 27% of total scores
(n=173) with the bottom 27% of total scores (Xie et al., 2022),
followed by independent samples t-tests to analyze to analyses the
differences between the two groups on individual questions. This
was followed by a question-total correlation method, where the
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TABLE 2 Subscale descriptive and scoring distribution for PL-C Quest (Chinese) (N = 642).

PL-C Quest
domains and
items (%)

Sum of Domains (30

pointl

point2  point3

point4

Mean/SD

Mid

pointl

point2

point3

point4

Mean/SD

Mid

pointl

point2

point3

point4

Mean/SD

Mid

Girls vs. Boys

95.13/14.57 97 98.25/14.6 100 96.76/14.69 98
items) Range 30-120
Physical (12 items) §:-0.56
35.99/6.76 36 37.44/6.65 38 36.76/6.74 37
Score Range 12-48 K:0.428
Movement skills 6.3 11.6 30.9 51.2 7.9 129 238 55.4 7.2 123 27.1 53.4
Moving using equipment 336 29.2 17.6 19.6 41.6 18.8 123 273 379 237 148 237
Object manipulation 12.6 15.6 312 40.5 6.55 9.1 20.8 63.6 9.3 12.1 257 52.8 <0.001
Coordination 17.3 20.6 26.6 35.5 15.5 16.1 17.6 50.7 16.4 18.2 21.8 43.6
Stability/balance 17.3 226 30.6 29.6 19.9 19.9 235 36.7 187 212 268 333
Flexibility 8.6 12 31.2 48.2 14.1 10.6 232 522 11.5 11.2 269 50.3
Agility 7 9.6 219 61.5 7 7.6 20.2 65.1 7 8.6 21 63.4
Strength 10 113 229 55.8 217 144 19.6 443 16.2 129 212 49.7
Muscular endurance 14 15 289 422 9.7 9.7 235 57.2 11.7 12.1 26 50.2
Cardiovascular 8.6 13 326 45.8 6.2 5.9 223 65.7 7.3 9.2 271 56.4 <0.001
endurance
Reaction time 9 15.6 33.9 41.5 5 11.4 232 60.4 6.9 13.4 28.2 51.6 <0.001
Speed 14 16.9 319 372 129 132 226 513 134 15 269 447
Psychological (7 items) 22.33/4.213 23 23.4/4.06 24 23/4.15 24 S:—0.98
Score Range 7-28 K:1.176
Engagement enjoyment 11.3 15.3 3L.6 41.9 79 111 26.4 54.5 9.5 13.1 28.8 48.6
Confidence 6 6 32.6 55.5 7.3 8.5 232 61 6.7 73 27.6 58.4
Motivation 4.7 6 27.9 615 4.1 6.5 211 68.3 4.4 6.2 243 65.1
Connection to place 10 143 26.6 49.2 11.7 9.7 258 52.8 109 11.8 262 51.1
Self-perception 20.6 16.9 20.6 41.9 16.4 103 18.8 54.5 184 134 19.6 48.6
Self-regulation 7 123 309 49.8 7.6 7.6 235 61.3 7.3 9.8 269 55.9
(emotions)
Self-regulation (physical) 6 6.6 233 64.1 5 6.7 205 67.7 55 6.7 218 66
Social (4 items) 13.61/2.408 14 13.7/2.55 14 13.66/2.48 14 S:-1.37
Score Range 4-16 K:2.042
Relationships 9.3 143 339 425 10.9 12 249 522 10.1 13.1 29.1 47.7
Collaboration 4 6 253 64.8 47 5 19.4 71 44 55 22.1 68.1
Ethics 2.7 6.6 236 329 5.6 35 16.4 74.5 42 5 19.8 71
Society & culture 4 6 30.2 59.8 7.3 9.1 24.6 58.9 5.8 7.6 27.3 59.3
Cognitive (7 items) 22.97/3.685 23 23.71/3.95 24 23.36/3.84 24 $:-1.035
Score Range 7-28 K:1.928
Content knowledge 53 5 269 62.8 53 4.1 185 72.1 53 4.5 224 67.8
Safety & risk 8.6 19.9 326 61.6 10 10 311 49 9.3 14.6 318 44.2
Rules 2 4.7 16.6 76.7 6.7 4.1 152 739 4.5 4.4 159 752
Reasoning 11 123 33.6 432 13.8 10.6 229 52.8 125 114 279 483
Strategy & planning 7 83 262 585 9.7 7 252 58.1 8.4 7.6 257 58.3
Tactics 14 18.3 332 34.6 8.8 6.5 21.7 63 11.2 12 27.1 49.7 <0.001
Perceptual awareness 5.6 5.6 256 63.1 5 5.9 202 68.9 53 58 227 66.2

The scores of 642 children (boys n=341 and girls n=301), the four dimensions, and 30 items of the PL-C Quest, including M (mean), SD (standard deviation), Mid (middle) S (skewness), and K (kurtosis) for each domain. The bolded p-values represent that
significantly different in the boys and girls’ items.
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total scale score was calculated and then correlation analysis was
performed with the individual scale questions.

The CR values for the 30 items of the PL-C Quest ranged from
6.187 to 15.499, which were all greater than 3.0, and were differentiated
between the high and low scoring groups for each question item
(p<0.01). This indicates that the 30 question items were clearly
differentiated and the study retained all of them. In addition, the
results of the specific analyses showed that the correlation coefficient
values ranged from 0.441 to 0.622, and the correlation coefficients
between the items and the total score were all greater than 0.4,
indicating that the correlation between the individual items and the
total score of the scale was high (Supplementary Table S1).

3.4 Reliability

Internal consistency reliability was assessed based on Cronbach’s
alpha (Mokkink et al., 2010). The results indicated that the PL-C Quest
had good internal consistency reliability («=0.894). For the Social
domain, Cronbach’s alpha was acceptable (a@=0.652), indicating
normal internal consistency. After that, McDonald’s o coefficient was
used to test the factor analysis of each question to condense the
information, @ =0.903, each question item has excellent reliability;
then the 30 questions were divided into two groups using split-half
reliability for validation, and the value of Spearman-Brown Coefficient
was 0.84, specific information is given in Table 3.

Finally, 30 elementary school students (50% boys) aged 6-12 years
old were randomly selected to retest the reliability of the older
children’s version (n=17) and the younger children’s version (n=13).
Each subject was invited to the classroom twice for a total of 2
questionnaire responses, 12 days apart. Table 4 shows in detail how
each dimension and the total score were filled in for the overall, older
and younger children, and it is seen that the overall retest reliability
value was excellent (ICC=0.91 confidence interval (CI) [0.81, 0.96]).
Among the domains, the intergroup coefficients for the social domain
were moderate (ICC=0.74 [0.45, 0.88]), followed by the cognitive
domain (ICC=0.75 [0.48, 0.88]). The psychological domain
(ICC=0.87 [0.73, 0.94]) had a high between-group coeflicient with
the physical domain (ICC=0.93 [0.85, 0.97]). We found that younger
children had higher overall within-group coefficients than older
children (0.95 vs. 0.90), as well as higher physical (0.85 vs. 0.73) and
cognitive (0.88 vs. 0.69) coeflicients than older children. However,
younger children had lower within-group coefficients for
psychological (0.82 vs. 0.89) and social (0.68 vs. 0.74) factors than
older children. The comprehensive validation showed that this
questionnaire has good reliability.

3.5 Confirmatory factor analysis

The study conducted a validated factor analysis on 642 validated
questionnaires. Inter factor path analysis and model fit tests were
performed on the PL-C Quest (Chinese) using IBM SPSS Amos 26.0
software. The 30 items were categorized into four dimensions
according to the theoretical framework of the scale, and the four-
dimensional model of the scale was estimated. The model fit indices
of the PL-C Quest (Chinese) were examined by using the chi-square
degrees of freedom ratio y*/df, RMSEA, CFI, IF], and TLL and the
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value of the chi-square degrees of freedom ratio y*/df was 2.299, which
was less than 3, indicating that the fit was good; The RMSEA was
0.043, less than 0.1, indicating a good fit. The coeflicient values of CFI,
IFI, and TLI were all above 0.9 and close to 0.9, resulting in a good fit,
and the specific results of the fit are shown in Table 5. The path
coeflicients of the standardized output of the model are shown in
Figure 3. Taken together, the dimensions of the model show strong
correlations, and the factor loadings of the individual question items
range from 0.29 to 0.66. Flexibility (0.29) and rule (0.34) have low
factor loadings and factor loadings >0.4 for the remaining items are
barely acceptable (Shearer et al., 2021).

4 Discussion

In this study, the PL-C Quest was revised for the first time to meet
the cultural and psychometric standards of mainland China, and the
generalizability of the questionnaire was tested. The overall results
show that the PL-C Quest (Chinese) has good reliability. Comparison
of reliability with the Australian original scale (n=669, mean age of
10.1years SD=1.7) found that the reliability of the social domains
appeared to be relatively low results <0.7 (AUS: retest reliability
ICC=0.66; CHN: Cronbach’s =0.65), and the other dimensions all
showed results >0.7 in the excellent range (Barnett et al., 2022).
However, the reliability results for all other dimensions were>0.7 in
the excellent range (Landis and Koch, 1977). It cannot be excluded
that the social domain is a relatively small percentage of the overall
scale (Li et al., 2020). PL-C Quest constructs measurement situations
such as group activities and losing games to determine the
development of children’s perceptions of winning and losing and
inclusion behaviors. Such an assessment scenario would lead to
different options so that consistency would be lower. Additionally,
verified through split-half reliability (0.84) and McDonald’s omega
(0.903) confirmed the overall reliability of the scale.

In the PL-C Quest (Chinese) validity test, item 8 in the physical
domain (Flexibility 0.29) and item 3 in the cognitive domain (Rule
0.34) had poor factor loadings. We also checked the overall model
coeflicients by removing the two items with factor loadings <0.4
(Lloret et al., 2017), but the results were unchanged. Comparing the
factor loading coefficients in the original scale, “Rules” was also a poor
item (0.40), but Flexibility (0.45) met acceptable criteria (Barnett et al.,
2022). In this regard, it was due to the interconnection between the
domains and elements (Keegan et al., 2019). Since 2019, ASC has
released APLF which describes the developmental model of physical
literacy in 30 elements from 4 aspects, including physical,
psychological, social, and cognitive (Australia Sport 2019). However,
how to develop assessment tools compatible with APLF has been an
essential issue that ASC is looking forward to solving. In the end, the
PL-C Quest was derived from the APLE and the 30 questions of the
PL-C Quest corresponded to each of the 30 elements of physical
literacy in the APLF (Australia Sport 2021), which scientifically
enhances the overall level of children’s physical literacy by optimizing
the correlation between the elements and thereby enhancing the
different elements of children’s physical literacy (Barnett et al., 2023).

The results of the study show that four dimensions in the PL-C
Quest (Chinese) CFA model have strong covariance (0.59 to 0.97), and
the covariance value of the psychological and cognitive domains is
close to 1, which is close to the results of the original scale (Barnett
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TABLE 3 McDonald’s @ and split-half reliability (n = 642).

Items McDonald's o Items McDonald’s o Total Guttman
1 0.901 16 0.9

2 0.901 17 0.899

3 0.901 18 0.898

4 0.899 19 0.9

5 0.9 20 0.899

6 0.901 21 0.9

7 0.901 22 0.9

8 0.903 23 0.899 0.903 0.839
9 0.901 24 0.899

10 0.899 25 0.899

11 0.898 26 0.902

12 0.898 27 0.898

13 0.898 28 0.9

14 0.899 29 0.899

15 0.899 30 0.9

Demonstrates the items of McDonald’s ® and Guttman Split-Half Coefficient totals.

TABLE 4 Retest reliability for older vs. younger children (n = 30).

Physical Test-retest reliability
literacy

domains

95% LCI 95% UCI

Sum of Domains All 61 118 94.97 16.53 61 118 95.27 16.22 0.91 0.81 0.96
(30 items) 6-8 69 118 97.92 13.89 68 118 95.00 | 1374 0.95 0.85 0.98
Range 30-120

9-12 61 118 92.71 18.38 61 118 95.47 8.30 0.90 0.73 0.96
Physical All 12 46 35.67 7.85 16 48 36.07 7.38 0.93 0.85 0.97
(12 items) 6-8 12 46 35.69 9.21 16 46 34.77 8.08 0.95 0.86 0.98
Score Range

9-12 23 46 35.65 6.94 22 48 37.05 6.86 0.91 0.75 0.96
12-48
Psychological All 10 28 23.07 4.18 9 28 22.47 4.90 0.87 0.73 0.94
(7 items) 6-8 17 28 24.00 3.14 16 28 22.76 412 0.82 0.41 0.94
Score Range

9-12 10 28 2235 4.80 9 28 2223 5.53 0.89 0.71 0.96
7-28
Social (4 items) All 6 16 13.60 2.66 7 16 13.37 2.98 0.74 0.45 0.88
Score Range 6-8 12 16 14.30 1.49 10 16 13.76 2.04 0.68 0.44 0.90
4-16 9-12 6 16 13.05 323 7 16 13.05 3.56 0.74 0.29 0.90
Cognitive All 11 28 2263 4.14 17 28 23.37 3.34 0.75 0.48 0.88
(7 items) 6-8 19 28 23.92 3.20 19 28 23.69 3.03 0.88 0.61 0.96
Score Range

9-12 11 28 21.65 458 17 28 23.11 3.62 0.69 0.15 0.88
7-28

Table 2 reports the test-retest scores for the four domains for the entire children (younger children and older children) with the minimum, maximum, M (mean), SD (standard deviation),
between-group coefficients, and lower confidence interval (LCI); upper confidence interval (UCI). upper confidence interval (UCI).

TABLE 5 Model fit for PL-C Quest (Chinese) (N = 642).

CMIN/DF RMSEA CFI TLI IFI
<3 <0.08 >0.85 >0.85 >0.85 ‘
2299 0.05 0.862 0.85 0.863 ‘

Root mean squared error of approximation (RMSEA); Comparative fit index (CFI); Tucker Lewis index (TLI); Incremental fit index.
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CFA model with item loadings.

). This reflects the theoretical model based on physical  lead healthy and fulfilling lives through sport and physical activity
literacy ( ), “Physical literacy is about helping people  through sustained changes in physical, psychological, cognitive, and
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social competencies” Individuals with physical literacy can integrate
their abilities to promote health and accomplish movement and
physical activity throughout their lives” (Filho et al., 2021).

Since the announcement of the PL-C Quest in 2021 (Australia
Sport 2021), only measures of Australian children (original scale) have
been retrieved internationally. Compared with Australian children,
Chinese children (Mean 96.76, SD 14.692) had overall higher levels of
self-rated physical literacy than Australian children (Mean 93.5, SD
16.6) (Barnett et al., 2022). In the physical domain, Reaction time
(56.6) was optimal for AUS children, and Agility (63.4) was optimal
for CHN children. Interestingly, the poorer item in the physical
domain for both AUS (23.3) and CHN (37.9) was Moving using
equipment. Moreover, comparing the validity results, the factor
loading for the item is relatively low (AUS 0.4 vs. CHN 0.408). The
scenario for this item is “Child skateboarding well vs. child
skateboarding poorly” (Australia Sport 2021). According to the
definition of this question, “Movement skills used to move on, in or
with equipment from one place to another” (Barnett et al., 2023),
using single skateboarding/snowboarding as a substitute for moving
equipment may overlook the importance of children’s skateboarding
skills. Moving equipment may ignore children’s mastery of other
moving equipment.

Turning back to the psychological and cognitive domains, the
lower self-assessment items demonstrated strong cultural consistency.
The AUS children all chose Confidence as the weaker item in the
psychological domain (total 42.2, boys 17.7 and girls 16.7). The CHN
children all chose Self-perception as the weaker item (a total of 20.4
of 8.4 boys, 16.4 girls). Furthermore, the weakest item in the cognitive
domain for both AUS (11.8) and CHN (12.5) was Reasoning, which
was defined as “Child looking outside at backyard in the rain and
decides to play actively” Indoors vs. a child who is unsure what to do
next” (Australia Sport 2021). According to the APLF’s definition of the
item and analysis of the results (Barnett et al., 2023), the majority of
children may lack motivation to play sports (the ability to change or
justify beliefs about actions).

Strong cultural differences were seen in the social domain
comparisons, with the most highly scored item in CHN (71), Ethics,
being the weaker item for AUS children (9.6), and the most highly
scored item in AUS children’s choice, Relationships (62.4), being the
weaker item for CHN children (10.1). The scenario for Relationships
was “Child offering for child to join ball game vs. child not welcoming
child to join game.” The scenario for Ethics was “Child shakes hand
to children at the end of the game vs. a child who walks away without
shaking hands” Surprisingly, when the assessor withdrew the PL-C
Quest (Chinese), the children wrote on the scale that “when choosing
relationships, it is not that I do not welcome other children to join in
the game, but I am shy inviting them” This result is highly relevant
to the cultural context of China, where some studies have shown that
Chinese parenting styles are more likely to lead to shyness in children
(Livetal., 2020). The result is also enough to illustrate the importance
of scales that reflect children’s genuine internal emotions for
children’s physical literacy or other health measures in various
cultural contexts (Hulteen et al, 2020), providing ideas for
scale improvement.

Previously, China’s use of the CAPL-2 to measure physical literacy
in 8-12 children found that more than 80% of Chinese children were
in the beginning and progressing stages (Li et al., 2020). That has led
to the development of the CAEPL in China as part of the country’s
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policy on improving children’s physical literacy (Chen et al., 2020).
However, it is necessary to optimize the assessment method and the
specific implementation process in the future. First, it is necessary to
get rid of the shackles of pure physical fitness testing, pay attention to
children’s emotional and behavioral elements, and lead to the
formation of an active physical literacy assessment system. Children
are at the beginning of the journey of life, and their level of physical
development only shows the period’s results; the movement’s emotion
and cognition are the key to influencing the children’s lifelong active
degree (Edwards et al., 2018). Therefore, to improve children’s physical
literacy, it is necessary to start from the position of “body and mind”
(Goss, 2021).

Opverall, using the PL-C Quest to understand the physical literacy
levels of children in different cultures can help educational
policymakers around the world clarify their direction. The PL-C
Quest (Chinese) survey was conducted with real feedback from many
children. Moreover, a meta-analysis study comparing multiple
physical literacy assessment tools showed that people with intellectual
disability can also use the illustrated PL-C Quest (Barnett et al., 2023).
In the future, it can test people with intellectual disability in China and
other countries to cultivate their PL levels and provide valid evidence.
Although this study provides essential validation evidence in cultural
adaptation and reliability and validity tests, some aspects could
be improved. For example, additional data representative of Chinese
demographic variables (e.g., BMI, family background) need to
be analyzed, as well as a survey of 4- to 5-year-old children—further
psychometric evidence, such as evidence of measurement invariance
and criterion validity.

5 Conclusion

This study introduced the PL-C Quest through translation, back-
translation, presurvey, etc. The PL-C Quest (Chinese) aligns with
mainland China’s linguistic expression, comprehension habits, and
sociocultural background. The PL-C Quest (Chinese) stability was
verified by analyzing the valid data of 642 children and comparing the
results of the original scale. It was found that there was consistency in
the weaker items of children’s perceived physical literacy across
cultures, with more significant differences in the social domain. In the
future, the test data of PL-C Quest among children worldwide should
be supplemented to explore children’s self-reported levels of physical
literacy, to stimulate children’s self-development and management,
and to develop or promote more assessment scales that focus on
children’s inner real feelings.

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 study involving human participants were reviewed and approved
by the Ethics Committee at Shanghai University of Medicine and Health
Science (protocol code: 2023-PEEC-10-150203198809134265). The

frontiersin.org


https://doi.org/10.3389/fpsyg.2024.1328549
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org

Wu et al.

studies were conducted in accordance with the local legislation and
institutional requirements. Written informed consent for participation
in this study was provided by the participants' legal guardians/next of kin.

Author contributions

YW: Conceptualization, Data curation, Writing - original draft,
Writing - review & editing, Formal analysis, Software. XW: Writing
- review & editing, Data curation, Formal analysis, Visualization.
HW: Funding acquisition, Methodology, Writing - review & editing,
Conceptualization, Project administration, Resources. LijW:
Funding acquisition, Supervision, Writing - review & editing,
Methodology. YT: Writing — review & editing, Formal analysis,
Funding acquisition, Supervision. ZJ: Funding acquisition, Writing
- review & editing, Validation. LiyW: Conceptualization, Funding
acquisition, Project administration, Supervision, Validation, Writing
- review & editing.

Funding

The author(s) declare financial support was received for the
research, authorship, and/or publication of this article. This work was
sponsored by the Scientific Research Foundation of SUMHS
(SSF-21-03-006), Shanghai Education Science Research Project
(C2022009), Liaoning Social Science Planning Fund (L17BTY010),
China Association of Higher Education (21TYZD04), and the major
scientific research project of Shenyang Normal University in 2020
(ZD202004). The funders are included in the study design, the
decision to publish, or the preparation of the manuscript.

References

Alain, C. P. D. (1996). Psychometric properties of a pictorial self-concept scale among
young learning disabled pupils. Psychol. Sch. 33, 221-229. doi: 10.1002/(SICI)1520-6807
(199607)33:3<221::AID-PITS5>3.0.CO;2-S

Bailey, R. (2022). Defining physical literacy: making sense of a promiscuous concept.
Sport Soc. 25, 163-180. doi: 10.1080/17430437.2020.1777104

Barnett, L. M., Jerebine, A., Keegan, R., Watson-Mackie, K., Arundell, L.,
Ridgers, N. D., et al. (2023). Validity, reliability, and feasibility of physical literacy
assessments designed for school children: a systematic review. Sports Med. 53,
1905-1929. doi: 10.1007/s40279-023-01867-4

Barnett, L. M., Mazzoli, E., Bowe, S. J., Lander, N., and Salmon, J. (2022). Reliability
and validity of the PL-C quest, a scale designed to assess children's self-reported physical
literacy. Psychol. Sport Exerc. 60:102164. doi: 10.1016/j.psychsport.2022.102164

Barnett, L. M., Mazzoli, E., Hawkins, M., Lander, N., Lubans, D. R., Caldwell, S., et al.
(2022). Development of a self-report scale to assess children's perceived physical literacy.
Phys. Educ. Sport Pedagog. 27, 91-116. doi: 10.1080/17408989.2020.1849596

Barnett, L. M., Ridgers, N. D., Zask, A., and Salmon, J. (2015). Face validity and
reliability of a pictorial instrument for assessing fundamental movement skill perceived
competence in young children. J. Sci. Med. Sport 18, 98-102. doi: 10.1016/j.
jsams.2013.12.004

Baxter, A. L., Watcha, M. E, Baxter, W. V., Leong, T., and Wyatt, M. M. (2011).
Development and validation of a pictorial nausea rating scale for children. Pediatrics
127, e1542-e1549. doi: 10.1542/peds.2010-1410

Beaton, D. E., Bombardier, C., Guillemin, F, and Ferraz, M. B. (2000). Guidelines for
the process of cross-cultural adaptation of self-report measures. Spine 25, 3186-3191.
doi: 10.1097/00007632-200012150-00014

Bremer, E., Graham, J. D., Bedard, C., Rodriguez, C., and Cairney, J. (2019). The
association between PLAYfun and physical activity: a convergent validation study. Res.
Q. Exerc. Sport 91, 179-187. doi: 10.1080/02701367.2019.1652723

Caldwell, H. A. T, Di Cristofaro, N. A., Cairney, J., Bray, S. R., MacDonald, M. J., and
Timmons, B. W. (2020). Physical literacy, physical activity, and health indicators in

Frontiers in Psychology

11

10.3389/fpsyg.2024.1328549

Acknowledgments

The authors would like to thank LingXiao Wang for providing advice
and guidance through the development process as an excellent mentor.
We acknowledge the participation and input of Steering Committee
members Jing Yu representing the University of Shenyang Normal,
we would like to acknowledge the funding provided by Shanghai
University of Medicine & Health Science to assist with this project.

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.

Supplementary material

The Supplementary material for this article can be found online
at: https://www.frontiersin.org/articles/10.3389/fpsyg.2024.1328549/
full#supplementary-material

school-age children. Int. J. Environ. Res. Public Health 17:5367. doi: 10.3390/
ijerph17155367

Chen, S. T, Tang, Y., Chen, P. J., and Liu, Y. (2020). The development of Chinese
assessment and evaluation of physical literacy (CAEPL): a study using Delphi method.
Int. . Environ. Res. Public Health 17:2720. doi: 10.3390/ijerph17082720

Edwards, L. C., Bryant, A. S., Keegan, R. J., Morgan, K., Cooper, S. M., and Jones, A. M.
(2018). 'Measuring' physical literacy and related constructs: a systematic review of
empirical findings. Sports Med. 48, 659-682. doi: 10.1007/s40279-017-0817-9

Farrés-Tarafa, M., Julian, D. B. Lorenzo-Seva, U, Hurtado-Pardos, B.,
Raurell-Torreda, M., Casas, L, et al. (2022). Cultural adaptation, translation and
validation of the Spanish version debriefing experience scale. PLoS One 17:€0267956.
doi: 10.1371/journal.pone.0267956

Filho, V. C. B., Pereira, W. M. G., Farias, B. O., Moreira, T. M. M., Guerra, P. H.,
Queiroz, A. C. M, et al. (2021). Scoping review on interventions for physical activity
and physical literacy components in Brazilian school-aged children and adolescents. Int.
J. Environ. Res. Public Health 18:8349. doi: 10.3390/ijerph18168349

Goss, H. (2021). Physical literacy across the world: Edited by Margaret Whitehead,
Abingdon, Routledge

Harter, S., and Pike, R. (1984). The pictorial scale of perceived competence and social
acceptance for young children. Child Dev. 55, 1969-1982. doi: 10.2307/1129772

Hogarty, K. Y., Hines, C. V., Kromrey, J. D., Ferron, J. M., and Mumford, K. R. (2005).
The quality of factor solutions in exploratory factor analysis: the influence of sample size,
communality, and overdetermination. Educ. Psychol. Meas. 65, 202-226. doi:
10.1177/0013164404267287

Hooker, S. P, Fulton, J., and Mudd, L. M. (2012). Practice-based evidence: a novel
concept for self-report physical activity measurement. J. Phys. Act. Health 9, S85-S87.
doi: 10.1123/jpah.9.51.585

Hu, L. T., and Bentler, P. M. (1999). Cutoff criteria for fit indexes in covariance
structure analysis: conventional criteria versus new alternatives. Struct. Equ. Model.
Multidiscip. J. 6, 1-55. doi: 10.1080/10705519909540118

frontiersin.org


https://doi.org/10.3389/fpsyg.2024.1328549
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.frontiersin.org/articles/10.3389/fpsyg.2024.1328549/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fpsyg.2024.1328549/full#supplementary-material
https://doi.org/10.1002/(SICI)1520-6807(199607)33:3<221::AID-PITS5>3.0.CO;2-S
https://doi.org/10.1002/(SICI)1520-6807(199607)33:3<221::AID-PITS5>3.0.CO;2-S
https://doi.org/10.1080/17430437.2020.1777104
https://doi.org/10.1007/s40279-023-01867-4
https://doi.org/10.1016/j.psychsport.2022.102164
https://doi.org/10.1080/17408989.2020.1849596
https://doi.org/10.1016/j.jsams.2013.12.004
https://doi.org/10.1016/j.jsams.2013.12.004
https://doi.org/10.1542/peds.2010-1410
https://doi.org/10.1097/00007632-200012150-00014
https://doi.org/10.1080/02701367.2019.1652723
https://doi.org/10.3390/ijerph17155367
https://doi.org/10.3390/ijerph17155367
https://doi.org/10.3390/ijerph17082720
https://doi.org/10.1007/s40279-017-0817-9
https://doi.org/10.1371/journal.pone.0267956
https://doi.org/10.3390/ijerph18168349
https://doi.org/10.2307/1129772
https://doi.org/10.1177/0013164404267287
https://doi.org/10.1123/jpah.9.s1.s85
https://doi.org/10.1080/10705519909540118

Wu et al.

Hulteen, R. M., Barnett, L. M., True, L., Lander, N. J., Del Pozo Cruz, B., and
Lonsdale, C. (2020). Validity and reliability evidence for motor competence assessments
in children and adolescents: a systematic review. J. Sports Sci. 38, 1717-1798. doi:
10.1080/02640414.2020.1756674

Keegan, R. J., Barnett, L. M., Dudley, D. A, Telford, R. D., Lubans, D. R., Bryant, A. S.,
et al. (2019). Defining physical literacy for application in Australia: a modified Delphi
method. J. Teach. Phys. Educ. 38, 105-118. doi: 10.1123/jtpe.2018-0264

Kleis, R. R., Dlugonski, D., Baker, C. S., Hoch, J. M., and Hoch, M. C. (2022).
Examining physical literacy in young adults: psychometric properties of the PLAY self.
Appl. Physiol. Nutr. Metab. 47, 926-932. doi: 10.1139/apnm-2022-0062

Landis, J. R., and Koch, G. G. (1977). The measurement of observer agreement for
categorical data. Biometrics 33, 159-174. doi: 10.2307/2529310

Li, M. H,, Sum, R. K. W, Tremblay, M., Sit, C. H. P,, Ha, A. S. C., and Wong, S. H. S.
(2020). Cross-validation of the Canadian assessment of physical literacy second edition
(CAPL-2): the case of a Chinese population. J. Sports Sci. 38, 2850-2857. doi:
10.1080/02640414.2020.1803016

Li, M. H., Whitehead, M., Green, N., Ren, H., Cheng, C. F, Lin, L. L., et al. (2022).
Operationally defining physical literacy in Chinese culture: results of a meta-narrative
synthesis and the Panel's recommendations. J. Exerc. Sci. Fit. 20, 236-248. doi: 10.1016/j.
jesf.2022.04.003

Liu, J. L., Harkness, S., and Super, C. M. (2020). Chinese Mothers' cultural models of
Children's shyness: Ethnotheories and socialization strategies in the context of social
change. New Dir. Child Adolesc. Dev. 2020, 69-92. doi: 10.1002/cad.20340

Lloret, S., Ferreres, A., Hernéndez, A., and Tomas, I. (2017). The exploratory factor
analysis of items: guided analysis based on empirical data and software. An. Psicol. 33,
417-432. doi: 10.6018/analesps.33.2.270211

Lodewyk, K. R. (2019). Early validation evidence of the Canadian practitioner-based
assessment of physical literacy in secondary physical education. Phy. Educ. 76, 634-660.
doi: 10.18666/tpe-2019-v76-i3-8850

Longmuir, P. E., Boyer, C,, Lloyd, M., Borghese, M. M., Knight, E., Saunders, T. ], et al.
(2017). Canadian agility and movement skill assessment (CAMSA): validity, objectivity,
and reliability evidence for children 8-12 years of age. J. Sport Health Sci. 6, 231-240.
doi: 10.1016/j.jshs.2015.11.004

Longmuir, P. E., Boyer, C.,, Lloyd, M., Yang, Y., Boiarskaia, E., Zhu, W, et al. (2015).
The Canadian assessment of physical literacy: methods for children in grades 4 to 6 (8
to 12 years). BMC Public Health 15:767. doi: 10.1186/s12889-015-2106-6

Lopes, V. P, Barnett, L. M., Saraiva, L., Gongalves, C., Bowe, S. J., Abbott, G.,
et al. (2016). Validity and reliability of a pictorial instrument for assessing

Frontiers in Psychology

12

10.3389/fpsyg.2024.1328549

perceived motor competence in Portuguese children. Child Care Health Dev. 42,
666-674. doi: 10.1111/cch.12359

Mohammadzadeh, M., Sheikh, M., Houminiyan Sharif Abadi, D., Bagherzadeh, E,
and Kazemnejad, A. (2022). Design and psychometrics evaluation of adolescent physical
literacy questionnaire (APLQ). Sport Sci. Health 18, 397-405. doi: 10.1007/
s11332-021-00818-8

Mokkink, L. B., Terwee, C. B., Patrick, D. L., Alonso, J., Stratford, P. W, Knol, D. L.,
et al. (2010). The COSMIN study reached international consensus on taxonomy,
terminology, and definitions of measurement properties for health-related patient-
reported outcomes. J. Clin. Epidemiol. 63, 737-745. doi: 10.1016/j.
jclinepi.2010.02.006

Nolan, S. A., and Heinzen, T. E. (2011). Essentials of statistics for the behavioral
sciences. J. Am. Chem. Soc. 5:3. doi: 10.3758/BF03200110

O’Halloran, P, Randle, E., Nicholson, M., Stukas, A., Seal, E., and Kingsley, M. (2018).
Paper 3: using the draft Australian sports commission physical literacy standard as a
design tool. J. Sci. Med. Sport 21, $56-S57. doi: 10.1016/j.jsams.2018.09.129

Shearer, C., Goss, H. R., Boddy, L. M., Knowles, Z. R., Durden-Myers, E. J., and
Foweather, L. (2021). Assessments related to the physical, affective and cognitive
domains of physical literacy amongst children aged 7-11.9 Years: a systematic review.
Sports Med. Open 7:37. doi: 10.1186/540798-021-00324-8

Stearns, J. A., Wohlers, B., Mchugh, T. L. E, Kuzik, N., and Spence, J. C. (2018).
Reliability and validity of the PLAY fun tool with children and youth in northern Canada.
Meas. Phys. Educ. Exerc. Sci. 23, 1-11. doi: 10.1080/1091367X.2018.1500368

Stevens, S. (2016). International physical literacy association. Physical Education
New Zealand. New Zealand.

Sum, R. K. W,, Cheng, C. E, Wallhead, T., Kuo, C. C., Wang, F. ]., and Choi, S. M.
(2018). Perceived physical literacy instrument for adolescents: a further validation of
PPLL J. Exerc. Sci. Fit. 16, 26-31. doi: 10.1016/j.jesf.2018.03.002

Sum, K. W. R, Li, M. H,, Choi, S. M., Huang, Y., and Ma, R. S. (2020). In/visible
physical education and the public health agenda of physical literacy development
in Hong Kong. Int. J. Environ. Res. Public Health 17:3304. doi: 10.3390/
ijerph17093304

Xie, Y. D, Li, X. Y., Liu, Q, Huang, R,, Li, T, Fang, Y. X, et al. (2022). Cross-cultural
validation and psychometric testing of the debriefing experience scale (DES): a cross-
sectional study. BMC Med. Educ. 22:272. doi: 10.1186/5s12909-022-03332-8

Zhang, Z., and Yuan, K. H. (2016). Robust coefficients alpha and omega and
confidence intervals with outlying observations and missing data: methods and software.
Educ. Psychol. Meas. 76, 387-411. doi: 10.1177/0013164415594658

frontiersin.org


https://doi.org/10.3389/fpsyg.2024.1328549
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.1080/02640414.2020.1756674
https://doi.org/10.1123/jtpe.2018-0264
https://doi.org/10.1139/apnm-2022-0062
https://doi.org/10.2307/2529310
https://doi.org/10.1080/02640414.2020.1803016
https://doi.org/10.1016/j.jesf.2022.04.003
https://doi.org/10.1016/j.jesf.2022.04.003
https://doi.org/10.1002/cad.20340
https://doi.org/10.6018/analesps.33.2.270211
https://doi.org/10.18666/tpe-2019-v76-i3-8850
https://doi.org/10.1016/j.jshs.2015.11.004
https://doi.org/10.1186/s12889-015-2106-6
https://doi.org/10.1111/cch.12359
https://doi.org/10.1007/s11332-021-00818-8
https://doi.org/10.1007/s11332-021-00818-8
https://doi.org/10.1016/j.jclinepi.2010.02.006
https://doi.org/10.1016/j.jclinepi.2010.02.006
https://doi.org/10.3758/BF03200110
https://doi.org/10.1016/j.jsams.2018.09.129
https://doi.org/10.1186/s40798-021-00324-8
https://doi.org/10.1080/1091367X.2018.1500368
https://doi.org/10.1016/j.jesf.2018.03.002
https://doi.org/10.3390/ijerph17093304
https://doi.org/10.3390/ijerph17093304
https://doi.org/10.1186/s12909-022-03332-8
https://doi.org/10.1177/0013164415594658

	Validation of the PL-C Quest in China: understanding the pictorial physical literacy self-report scale
	1 Introduction
	2 Methods
	2.1 Participants
	2.2 Ethics approval
	2.3 Measure and procedure
	2.4 Quality control
	2.5 Translation
	2.6 Statistical analyses

	3 Results
	3.1 Cognitive interview with the Chinese PL-C Quest
	3.2 Preliminary analyses
	3.3 Total item analysis
	3.4 Reliability
	3.5 Confirmatory factor analysis

	4 Discussion
	5 Conclusion
	Data availability statement
	Ethics statement
	Author contributions

	References

