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Abstract 

Background: The concept of physical literacy (PL) has been advocated as a crucial determinant for increasing the 
quality and quantity of movement and physical activity (PA). Children’s PL has been rarely compared across countries, 
although it has shown low levels in many countries. This study aimed to explore and compare children’s PL from 
China and Greece.

Methods: A total of 327 Chinese (47.1% boys) and 295 Greek children (48.1% boys) aged 8 to 12 years participated 
in this study. Children’s PL was objectively assessed by the Chinese and Greek version of the Canadian Assessment of 
Physical Literacy, 2nd edition, which consists of four domains: Daily Behavior, Physical Competence, Motivation and 
Confidence, and Knowledge.

and Understanding. Univariate analysis of covariance (ANCOVA) and multivariate analysis of covariance (MANCOVA) 
on total PL and domain scores were conducted in both countries, respectively.

Results: MANOVA revealed significant differences in total PL and distribution scores between two countries (Pillais’ 
trace = 0.260, F = 53.855, p < 0.001, η2 = 0.260), with Greek children scoring better than Chinese. Nevertheless, most 
children failed to present an adequate PL level as they were mostly in the “progressing” stage. The chi-square denoted 
that the distribution of Chinese and Greek participants across the CAPL-2 interpretive categories was statistically dif-
ferent for total PL (χ2 [3] = 18.726, p < 0.001, Cramer’s V = 0.174), with more Greek children being classified as “achiev-
ing” and “excelling”.

Conclusions: The variance between Chinese and Greek children may be attributed to cultural differences in the con-
text of PA, such as PE policies and settings. The relatively low level of PL shown in both countries echoes the global 
trend of the declining PA among children, with an increasing amount of their time spent in a sedentary lifestyle. These 
findings highlight the need to consider children’s cultural factors and pedagogical strategies in terms of developing 
their PL. Future research is required to explore the impact of cultural background on PL development among children 
and appropriate strategies to migrate their influence.
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Background
The benefits of physical activity (PA) for children are 
garnering more attention worldwide as decreasing PA 
and increasing recreational screen time are among 
the major global health issues and are responsible for 
increased risk of childhood obesity, high blood pres-
sure, and mortality [1]. In many countries, efforts have 
been devoted to promoting PA and developing a bet-
ter understanding of, and potential solutions for, health 
and wellbeing during childhood and adolescence [2]. 
The update of the WHO recommendations on PA have 
provided evidence for worldwide children and adoles-
cents aged 5 to under 18 years old to accumulate at least 
60 min of moderate/vigorous-intensity PA (MVPA) per 
day to maintain good physical and mental health and 
well-being [3]. There are 25 European countries in col-
laboration to make effort by analyzing data within obe-
sity surveillance initiate to promote regular PA as a 
preventative measure to help reduce a wide variety of 
health risk factors across all ages, genders, ethnicities, 
and socioeconomic subgroups [4]. However, research 
has shown that more than half of 6-to-11-year-old chil-
dren do not fulfill the recommended level of PA [5], 
and this unhealthy lifestyle acquired during childhood 
can be tracked into adolescence and adulthood [6]. In 
response to this situation, the multidimensional con-
struct of physical literacy (PL) has been recognized 
as an important prerequisite to PA and sports [7, 8] 
because of its potential to facilitate health-related, 
whole-person development, especially when the form-
ative aspects are laid in early childhood [9]. The con-
cept of PL is regarded as a disposition that should be 
nurtured throughout all phases of life [10]. This notion 
describes the interface of several constructs in relation 
to children and adolescents’ PA participation, which 
encompasses the motivation, confidence, physical com-
petence, and knowledge required to value and take 
responsibility for life [11]. PL is a critical worldwide 
public health initiative that supports ongoing engage-
ment with PA [12] and is deemed the ultimate outcome 
in the domain of physical education (PE) [13]. PL is 
rapidly becoming the guiding ideology in promoting PE 
reforms in school settings to obtain maximum health 
benefits [14].

As the level of PL among children has been reported 
differently by various countries, it could be influenced 
by the cultural context, as well as the social and physical 
environment wherein the children are brought up [15–
17]. Thus, a better understanding of such differences in 

PL may contribute to more efficient interventions with 
regard to children’s health and well-being. In Canada’s 
2016 report card, PL was given a D+ grade, inferring 
that 36% of 8- to 12-year-olds children in Canada could 
meet or exceed the minimum level recommended for 
PL and 39% of them have met the PA recommendation 
[18]. For children in Australia, less than 20% achieved 
the requirement, depicting the low level of PL in this 
country [19]. Although the actual PL levels could not 
be achieved in their report regarding Australian chil-
dren, research shows that certain groups of youth with 
low socioeconomic status, such as those from eco-
nomically disadvantaged or cultural backgrounds, may 
be even more at risk of low PL or its correlates, such 
as fundamental movement skills (FMS) [20]. A previ-
ous study outlined that cultural factors may signifi-
cantly affect the FMS-correlates in the context among 
Asian-speaking and English-European children aged 9 
to 11 years [20], while the difference is mainly reflected 
by object control competence. Studies also found that 
cultural background may also influence the correlates 
of fitness levels between two Asian countries [21], and 
motor competence between two neighboring coun-
tries situated within the same continent [22]. Hence, 
it is necessary to focus on cross-country comparisons 
when adopting assessment tools, wherein the pos-
sible differences in children’s PL may provide a better 
understanding of different cultural backgrounds for PL 
development.

Canadian Assessment of Physical Literacy (CAPL) is 
the first valid and reliable protocol, supported by empiri-
cal evidence, used to monitor children’s PL in Canada 
[23]. Through a thorough curriculum review and a 
3-round Delphi process, CAPL underwent extensive 
consultations with practitioners and researchers in the 
specific field, who confirmed the applicability of the final 
model [24]. Although high examiner and participant bur-
den was conveyed by CAPL participants [25], a recently 
refined CAPL model, which is known as the second edi-
tion of CAPL (CAPL-2), was developed according to the 
recommendations of experts during the Delphi process 
[24, 26]. This version is much more streamlined, adher-
ing appropriately to the most prominent definition of PL 
for applied use among children between the ages of 8 to 
12 years, and consists of four domains: physical compe-
tence, daily behavior, knowledge and understanding, and 
motivation and confidence, accumulating a total score 
of 100 points. CAPL has been applied in many coun-
tries as a comprehensive assessment protocol, either as 
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a whole or in part [15, 27–31]. A category interpreta-
tion is presented for each participant to distinguish his/
her progressive score, namely “beginning”, “progressing”, 
“achieving”, and “excelling” [23].

Although widely used to ascertain children’s PL level 
[30, 32], relevant knowledge for understanding the dis-
crepancy of PL between countries is still very limited. For 
example, few studies [15, 17] have explored how PL has 
been developed among boys and girls at different ages or 
in varying cultural and pedagogical contexts wherein sex 
differences may impact the level of PL between different 
countries/districts. Both studies distinguished the perfor-
mance of boys to be better than that of girls in the com-
bination test of motor skills assessment, while the scores 
may vary in the overall performance score between the 
two studies (i.e. Greek children performed lower than 
their Canadian peers [15]. Sex differences could be exam-
ined in these populations to elucidate their potential 
influence on children’s PL development. Additionally, 
cross-cultural research can offer valuable insights into 
how different levels of PL have been developed in distinct 
cultural contexts and how these tests, measuring specific 
domains of PL, are sensitive to cultural differences. Con-
cerning the significance and rationale behind this notion, 
there is a dearth of research comparing children’s PL lev-
els between countries.

This study provides a comparison of PL levels between 
children belonging to two countries - Greece and China - 
located on two different continents (i.e. Europe and Asia, 
respectively). The children may share some discrepancies 
across the continents. Greece is a small country in the 
Mediterranean region, where 85% of children have been 
reported participating in low PA levels [15, 33]. Similarly, 
the Hong Kong Report Card - an evidence-based synthe-
sis on PA behaviors in children and youth - specified that 
over 90% of Chinese school-aged children and youth pre-
sent have inadequate participation in PA [34]. Such find-
ings might be further explored through a comparison of 
PL levels, especially when it is attributed to cross-cultural 
differences in educational systems and PE policies across 
various countries [35]. In this case, streamlining assess-
ment and international collaborations while exploring PL 
is of vital importance, as it may present benefits in terms 
of better understanding on a global level about how phys-
ically literate the children are and what cultural factors 
help to better facilitate the development of PL.

Therefore, this study aimed to 1) examine the PL level 
of 8- to 12-year-old children from Greece and China 
using CAPL-2; 2) compare the score distribution of both 
samples across the interpretative categories. Based on 
previous research on the PL level of children [15–17], 
the PL level of Chinese and Greek children was hypothe-
sized to be similarly low in the overall findings, but some 

differences were presumed to exist with regard to the cul-
tural background (within the two countries) and sex.

Methods
Participants
Participants were 327 Chinese (47.1% boys) and 295 
Greek (48.1% boys) children aged 8 to 12 years. In 
both countries, a convenience sampling approach was 
adopted. In Greece, data were collected from four pri-
mary schools in Athens, Thessaloniki, and Naousa from 
May 2018 to June 2019, while in China, data were col-
lected from two primary schools in Hong Kong SAR and 
Shenzhen between March 2018 and September 2018. 
More than 85% of 8- to 12-year-old students in those 
schools were recruited in the study. Written informed 
consent was acquired from the parents or guardians of 
each participant. Before data collection, participants 
were asked to give their verbal consent as well. This study 
was approved by the University Survey and Behavioral 
Ethics Committees in both countries.

Measures
Demographic information was collected from both 
countries using questionnaires. All four domains of the 
CAPL-2 were assessed in accordance with the CAPL-2 
manual (available at www. capl- eclp. ca/ inter natio nal/) to 
measure the level of PL. First, the daily behavior domain 
included two components: objectively measured step 
counts (25 points) and self-reported moderate to vigor-
ous physical activity (MVPA; 5 points), defined as the 
number of days per week a child engages in activities that 
make them breathe harder and faster. Step counts of the 
Greek children were measured using pedometers, and 
ActiGraph GT3X+ accelerometers were utilized in the 
case of the Chinese children. Both were positioned over 
the hip bone on the right-hand side of their body and 
had to be worn for seven consecutive days, excluding the 
time when the children engaged in water activities, bath-
ing and sleeping. According to the CAPL-2 manual, some 
discrepancies existed between the accelerometer-pedom-
eter-determined steps, with only a small difference in 
correlation present when research adhered to known 
sensitivity thresholds [16]. Thus, the valid wear time for 
data deduction was determined to be at least 10 h/day 
for a minimum of four days [36]. The total score for this 
domain was 30 points.

The physical competence domain included three 
measures: a) FitnessGram 15 m/20 m Progressive Aero-
bic Cardiovascular Endurance Run (PACER) [37] to 
evaluate aerobic fitness; b) Plank Assessment of Torso 
Strength [38] for testing musculoskeletal endurance; and 
c) the Canadian Agility and Movement Skill Assessment 
(CAMSA) [39], a sequence test combining fundamental, 

http://www.capl-eclp.ca/international/
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complex and combined movement skills, such as catch-
ing, throwing, skipping and hopping to assess motor 
competence. Further information about scoring and 
CAMSA implementation is detailed in the data collection 
procedures. The maximum score for physical compe-
tence was 30 points, with each assessment representing 
10 points.

The knowledge and understanding domain assessed a 
child’s knowledge regarding PA through five questions 
that equaled 10 points [40]. The motivation and con-
fidence domain evaluated a child’s confidence in their 
ability to be physically active and their motivation to par-
ticipate in PA. This notion was defined via four aspects: 
predilection, adequacy, intrinsic motivation, and PA 
competence (three items in each aspect). The total moti-
vation and confidence domain score equaled 30 points.

The use of CAPL-2 to measure the PL level of Chinese 
and Greek children is valid since this tool has been cross-
culturally adapted and validated in both China [16] and 
Greece [29], with the participation of 327 and 576 chil-
dren, respectively.

Data collection procedures
In both China and Greece, a group of at least ten expe-
rienced appraisers was used to administer the assess-
ment procedure. All the appraisers completed a training 
course to ensure consistent scoring and implementation. 
Data were collected at school sites during two scheduled 
PE lessons, with the presence of at least 5 appraisers each 
time (both male and female). At the first school visit, the 
participants completed the CAMSA and plank protocols, 
along with the knowledge and understanding question-
naire, while at the second visit they were assessed in the 
PACER and the motivation and confidence question-
naire. The assessments were administered according 
to specific instructions included in the CAPL-2 manual 
to ensure equal treatment of all participants. No addi-
tional school visits were scheduled for children who were 
absent or unable to participate due to injury or refusal.

Data analysis
At first, data cleaning procedures were applied. Data were 
analyzed using IBM SPSS Statistics for Windows, version 
25.0. According to the main research questions, for the 
investigation of potential differences between the two 
countries (i.e., China and Greece) and sexes, the follow-
ing analyses were conducted: a) a 2 × 2 univariate analy-
sis of covariance (ANCOVA) on the total PL score; b) a 
2 × 2 multivariate analysis of covariance (MANCOVA) 
on the four CAPL-2 domain scores; and c) separate 2 × 2 
ANCOVAs on each measure score. In all the above analy-
ses, age was employed as a covariate because children’s 
age has been found to have a positive effect on total PL 

and CAPL-2 domain scores [15, 17]. Based on the infor-
mation from the CAPL-2 manual, participants from both 
countries were classified across the CAPL-2 interpre-
tive categories for total PL and CAPL-2 domains. The 
proportion (%) of each category for the above measures 
was also calculated. Moreover, a chi-square (χ2) test was 
applied to compare the distributions of the Chinese and 
Greek children across the CAPL-2 interpretive categories 
for the total PL and CAPL-2 domains.

The significance level for all analyses was set at p < 0.05. 
For the interpretation of the results of univariate/mul-
tivariate analyses, the reported effect sizes (η2) were 
taken into consideration (η2 > 0.14 refers to practical 
importance [41]. Likewise, the chi-square results were 
interpreted considering the respective effect sizes (i.e., 
Cramer’s V). Cramer’s V is classified as low (Cramer’s 
V = 0.1–0.2), moderate (Cramer’s V = 0.2–0.4), rela-
tively strong (Cramer’s V = 0.4–0.6) and strong (Cramer’s 
V > 0.6)] [42].

Results
The estimated marginal means and standard errors for 
total PL, CAPL-2 domains, and individual measure 
scores stratified by country and sex, are summarized in 
Table 1. The results of univariate and multivariate analy-
ses are displayed in Table 2.

Differences in total PL and domain scores between Chinese 
and Greek children
As shown in Table 2 regarding the ANCOVA for total PL 
score, it was revealed that the interaction between coun-
tries and sex was not statistically significant after control-
ling for the effect of age (F = 25.291, p < 0.001, η2 = 0.039). 
For the main effects, they were significant but not practi-
cally important, with Greek participants achieving higher 
scores than Chinese, and boys overall performing better 
than girls in both countries.

Moreover, the MANCOVA applied to the CAPL-2 
domain scores denoted that there were significant effects 
for both countries (Pillais’ trace = 0.260, F = 53.855, 
p < 0.001, η2 = 0.260) and sex (Pillais’ trace = 0.043, 
F = 6.966, p < 0.001, η2 = 0.043) after age (Pillais’ 
trace = 0.143, p < 0.001, F = 25.699, η2 = 0.143) was con-
trolled. The interaction between country and sex was not 
statistically significant (Pillais’ trace = 0.015, F = 2.291, 
p = 0.058, η2 = 0.015). The findings from the following 
ANCOVAs manifested a statistically significant interac-
tion in one of the four CAPL-2 domains (i.e. daily behav-
ior), implying that Chinese boys presented higher scores 
than all other children. Concerning the main effects, 
the effect of the country was statistically significant 
only for motivation and confidence, with Greek partici-
pants achieving higher scores compared to the Chinese. 



Page 5 of 11Li et al. BMC Public Health         (2022) 22:2102  

Table 1 Marginal means, standard errors for total PL, CAPL-2 domain and individual measure scores by country and sex

Note: MVPA Moderate to Vigorous Physical Activity; CAMSA Canadian Agility and Movement Skill Assessment; PACER Progressive Aerobic Cardiovascular Endurance 
Run

*p < .05, **p < .001

China Greece

Boys (n = 154) Girls (n = 173) Total (n = 327) Boys (n = 142) Girls (n = 153) Total (n = 295)

Daily Behaviour

 Domain score (0–30) 13.1 ± 0.4 10.3 ± 0.4 11.8 ± 0.3 10.8 ± 0.4 10.1 ± 0.4 10.5 ± 0.3

 Self-perceived MVPA (days/week) 4.2 ± 0.2 3.8 ± 0.2 4.0 ± 0.1 4.7 ± 0.2 4.6 ± 0.2 4.7 ± 0.1

 Daily PA (steps) 8756.2 ± 230.3 7506.2 ± 218.1 8131.2 ± 159 7078.3 ± 240 6718.7 ± 231.9 6898.5 ± 167

Physical Competence

 Domain score (0–30) 17.9 ± 0.4 17.3 ± 0.4 17.6 ± 0.3 17.9 ± 0.4 16.5 ± 0.4 17.2 ± 0.3

 CAMSA combined score (0–28) 21.7 ± 0.3 20.4 ± .3 21.1 ± .2 19.1 ± .3 18.2 ± .3 18.7 ± .2

 20 m PACER (laps) 23.1 ± 0.9 20.7 ± .8 21.9 ± .6 28.0 ± .9 21.9 ± .9 25.0 ± .6

 Plank (sec) 74.3 ± 3.6 78.7 ± 3.4 76.5 ± 2.4 87.8 ± 3.7 82.2 ± 3.6 85.0 ± 2.6

Motivation & Confidence

 Domain score (0–30) 22.5 ± 0.3 21.8 ± .3 22.2 ± .2 26.7 ± .3 26.1 ± 0.3 26.4 ± 0.2

 Adequacy (0–7.5) 5.7 ± 0.1 5.6 ± 0.1 5.6 ± 0.1 6.7 ± 0.1 6.6 ± 0.1 6.7 ± 0.1

 Predilection (0–7.5) 5.6 ± 0.1 5.4 ± 0.1 5.5 ± 0.1 6.8 ± 0.1 6.8 ± 0.1 6.8 ± 0.1

 Intrinsic motivation (0–7.5) 6.0 ± 0.1 5.5 ± 0.1 5.8 ± 0.1 6.9 ± 0.1 6.8 ± 0.1 6.8 ± 0.1

 PA competence (0–7.5) 5.6 ± 0.1 5.1 ± 0.1 5.3 ± 0.1 6.3 ± 0.1 6.0 ± 0.1 6.2 ± 0.1

Knowledge & Understanding

 Domain score (0–10) 5.6 ± 0.2 5.9 ± 0.2 5.7 ± 0.2 5.8 ± 0.2 6.1 ± 0.2 5.9 ± 0.2

 Total PL score (0–100) 59.1 ± 0.9 55.3 ± 0.8 57.2 ± 0.6 61.2 ± 0.9 58.8 ± 0.9 60.0 ± 0.7

Table 2 F ratios, and η2 values for total PL, CAPL-2 domain and individual measure scores by country and sex

Note. MVPA Moderate to Vigorous Physical Activity; CAMSA Canadian Agility and Movement Skill Assessment; PACER Progressive Aerobic Cardiovascular Endurance 
Run

*p < .05, **p < .001

Country by sex Country Sex

F η2 F η2 F η2

Daily Behaviour

 Domain score 6.553* 0.011 8.924* 0.014 19.465** 0.031

 Self-perceived MVPA (days/
week)

1.486 0.002 16.697** 0.026 3.090 0.005

 Daily PA (steps) 3.739 0.006 28.492** 0.044 12.267** 0.019

Physical Competence

 Domain score 0.853 0.001 1.199 0.002 5.852* 0.009

 CAMSA total score 0.440 0.001 65.904** 0.097 14.392** 0.023

 20 m PACER (laps) 4.575* 0.007 12.137** 0.019 23.434** 0.037

 Plank (sec) 1.999 0.003 5.725* 0.009 0.028 < 0.001

Motivation and Confidence

 Domain score 0.063 < 0.001 170.571** 0.217 3.768 0.006

 Adequacy 0.380 0.001 87.135** 0.124 0.922 0.001

 Predilection 0.108 < 0.001 112.560** 0.154 0.435 0.001

 Intrinsic motivation 2.808 0.005 81.634** 0.117 6.498* 0.010

 PA competence 0.269 < 0.001 53.008** 0.079 13.662** 0.022

Knowledge and Understanding

 Domain score 0.052 < 0.001 1.159 0.002 3.259 0.005

 Total PL score 0.644 0.001 10.590** 0.017 12.978** 0.021
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Besides, the effect of sex was significant for physical 
competence, with boys’ scores being higher than that of 
girls. Still, regarding the above significant effects, only 
the country’s effect on motivation and confidence was of 
practical importance.

In separate ANCOVAs conducted for each meas-
ure score, only one significant interaction was traced, 
which was concerned with one of the physical compe-
tence measures (i.e. PACER), confirming that Greek boys 
obtained higher scores in this measure than all other 
children. Regarding the main effects of those analyses, 
the effect of the country was statistically significant for 
all individual measures, with Greek participants surpass-
ing the Chinese in most of the measures, except for daily 
PA and CAMSA, for which Chinese participants scored 
higher. Yet, the country effect was practically important 
only for one of the motivation and confidence measures 
(i.e. predilection). Notably, the effect of sex was statisti-
cally significant for daily PA, CAMSA, PACER, intrin-
sic motivation, and PA competence, with boys attaining 
higher scores than girls. Nonetheless, this effect was 
practically important in none of the above cases. In all 
the above analyses, except for the physical competence 
measures, the effect of age was found to be insignificant.

The CAPL‑2 interpretive categories between Chinese 
and Greek children
The distributions (in %) of Chinese and Greek partici-
pants across the CAPL-2 interpretive categories for the 
total PL and CAPL-2 domains are illustrated in Fig.  1. 
Although a higher proportion of participants from both 
countries was classified in the “progressing” category for 
the total PL domain, the proportion of Greek counter-
parts classified as “achieving” or “excelling” was higher 
compared to the Chinese. For daily behavior, a greater 
percentage of Greek children who participated in this 
study were placed in the lowest category (“beginning”), 
whereas a higher proportion of Chinese peers exhibited 
slightly greater scores and were included in the “pro-
gressing” category. For physical competence, a similar 
proportion of Chinese and Greek children was found 
in the two lower categories. For motivation and confi-
dence, a profound disparity was apparent as most Greek 
children were “achieving”, whereas most of the Chinese 
children were “progressing”. Lastly, for knowledge and 
understanding, even though the performance of most of 
the Chinese and Greek peers fell into either the “begin-
ning” or “progressing” category, the proportion of Greeks 
that were “achieving” or “excelling” was higher compared 
to the Chinese. The chi-square test demonstrated that 
the distribution of Chinese and Greek participants across 
the CAPL-2 interpretive categories was statistically dif-
ferent for total PL (χ2 [3] = 18.726, p < 0.001, Cramer’s 

V = 0.174), Daily Behavior (χ2 [3] = 23.279, p < 0.001, 
Cramer’s V = 0.193), Motivation and Confidence (χ2 
[3] = 136.908, p < 0.001, Cramer’s V = 0.469) and Knowl-
edge and Understanding (χ2 [3] = 10.145, p = 0.017, 
Cramer’s V = 0.128), whereas it was not significantly dif-
ferent for physical competence (χ2 [3] = 4.939, p = 0.176, 
Cramer’s V = 0.089). Still, according to the reported 
Cramer’s V values, small effect sizes were noticeable for 
the above statistically significant outcomes. The only 
relatively strong effect size was found for the motivation 
and confidence domains.

Discussion
The objective of this study was to compare the PL lev-
els of 8- to-12-year-old children from China and Greece 
using the CAPL-2, along with investigating potential dif-
ferences between sexes. The main findings indicated that 
although there were differences in total PL and distribu-
tion scores between children of the two countries, favor-
ing Greek children, it is unfortunate that most children, 
regardless of nationality, failed to present an adequate 
PL level as they were classified as “progressing”. Interest-
ingly, the superiority of Greek children was primarily due 
to the excessive motivation and confidence they demon-
strated. However, it is unclear why their motivation was 
not compatible with their PA participation, which was 
noticeably low. Conversely, Chinese children proved to 
be more physically active than their Greek peers; how-
ever, overall, the PA levels of most children in both coun-
tries were below the recommended levels, putting their 
health at risk.

Attempting to interpret the PL-related differences 
between the two countries, the three constraint-based 
models were adopted to act as a framework to illus-
trate the aspects whereby PL may be influenced [43]. In 
the early childhood educational system, more attention 
should be given to physical activities during school time 
as it is a critical phase for developing PL and facilitat-
ing children’s participation in PA [32]. Given that the 
sex and age distributions between Chinese and Greek 
children were similar, it can be hypothesized that dif-
ferent conditions within the PA environments, i.e., PE, 
recess, or extracurricular activities, in the two countries 
may account for the cultural differences in the CAPL-2 
domains.

In China, over 90% of Chinese school-aged children 
and youth have insufficient participation in PA [34] and 
only 13.1% satisfy the PA guidelines recommended by the 
World Health Organization, which require at least one 
hour of daily MVPA [44]. In Hong Kong, schools’ PE pro-
grams are a major context wherein children’s PA engage-
ment can be fostered [45]. For a long time, the goal of 
education in Hong Kong comprised five components, 
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namely “Moral, Intelligence, Physical, Social and Athe-
istic” [46], which required all the students to develop 
comprehensively and actively during their lifespan. For 
primary schools, although students are compulsory to 
typically experience two periods of PE per week or cycle 
week, each amounting to less than an hour of actual 

instruction [46]. It was required that various types of 
activities should be embedded into part of the PE curric-
ulum in both Hong Kong primary and secondary schools 
[47]. However, as priorities were usually given to other 
disciplines, insufficient time may have remained for chil-
dren’s participation in PA during recess or after-school 

Fig. 1 Distribution (%) of Chinese and Greek participants across the CAPL-2 interpretive categories for a Daily Behavior, b Physical Competence, c 
Motivation and Confidence, d Knowledge and Understanding, e Total PL
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periods. Especially within the Eastern culture, parents/
guardians or teachers are concerned about safety issues 
in relation to children’s stay in schools. Although the cri-
sis of insufficient PA on health has caused more atten-
tion in the school’s policy-making to promote PA in 
school, the relatively low level of PA and PL reflected in 
this study may result from cultural inherent or underesti-
mates of school PE, inhibiting children’s time spent in PA 
and their PL development [46].

Similarly, in Greece, relevant reports indicate insuf-
ficient levels of PA participation among preschoolers 
[48–50] and school-aged children [15, 33]. Structured PE 
in Greece is an integral part of educational practices, tar-
geting the all-around development of children. It is typi-
cally introduced in the first grade of primary school when 
children are around the ages of six and seven years [51]. 
Students’ attendance in PE lessons (45-min lessons twice 
or three times per week depending on school grade) is 
compulsory [51], providing students with the oppor-
tunity to increase their daily PA participation and addi-
tionally develop competence, knowledge, and motivation 
and confidence for PA. Nevertheless, Greek schools do 
not incorporate structured PA “breaks” during recess or 
other school lessons [52]. Overall, the amount of time 
Greek children spent in PA during school days is inad-
equate and does not fulfill the PA guidelines [3]. The 
role of school PE is crucial considering that recreational 
PA opportunities are not abundant and not all children 
have the chance to enroll in after-school programs for 
economic reasons [50], even though children are highly 
motivated to participate in such programs and their par-
ents/guardians approve of their participation. Notably, if 
Greek students had the opportunity to spend more time 
in PA at school, this prospect would increase their daily 
PA participation. Moreover, although the current Greek 
PE curriculum emphasizes knowledge-based concepts, 
such as the benefits of PA, intending to promote healthy 
behaviors across the entire lifespan [53], students’ aware-
ness of such concepts may not be satisfactory as Greek 
PE teachers generally have low confidence in applying 
health-related PE instruction [54, 55]. Furthermore, as 
there is an established relationship between fundamental 
motor skills and PA participation among children [55], 
the poor PA experiences of Greek children have likely 
restrained the development of their motor skills. Consid-
ering that the above relationship is longitudinal [56, 57] 
and that structured PA interventions are imperative for 
preschoolers’ motor development [58], the absence of PE 
from Greek preschoolers’ curriculum has limited their 
ability to master their fundamental motor skills as early 
as possible. Overall, although the Greek educational sys-
tem targets the development of the various PL elements, 
it seems that additional actions should be taken to boost 

the Greek children’s active lifestyle. Fortunately, the pro-
vision of various after-school PA programs is an alterna-
tive source of PA participation and a means to encourage 
PL development.

Apart from differences in PE and PA contexts between 
the two countries, other potential sources may also be 
considered for the observed PL differences between 
Chinese and Greek children. One possible source of 
variation may be the fact that data were collected within 
different periods. In China, data were collected within 
six months (including summer time), with less impact 
from seasonal variations; while in Greece within one 
year, allowing for obtaining a more complete picture of 
children’s PA and PL. The fact that children’s PL levels in 
both countries were assessed by the same tool (CAPL-2), 
which is not only valid and reliable for these populations 
but also includes assessments that were novel for all the 
participants, is a prerequisite to guarantee comparable 
results [16, 29]. Nevertheless, the administration of the 
assessments in each country may have allowed for some 
variations in the scores. However, since assessment pro-
cedures are presented in every detail in the CAPL-2 man-
ual, and in both cases experienced examiners were used 
to carrying out the assessments in facilities described by 
the respective manual, we do not assume it would signifi-
cantly contribute to the different PL levels between the 
Chinese and Greek children.

In reference to the administration procedures, the 
only deviation between the two countries was the utili-
zation of different devices for measuring PA (ActiGraph 
GT3X+ accelerometers vs pedometers). In China, accel-
erometers were distributed among all the participants, 
who wore them around their waist for seven consecutive 
days, while Greek children wore pedometers to record 
their daily steps. As accelerometers may be more sensi-
tive in recording daily steps and providing reliable infor-
mation on PA intensities, research has indicated that 
accelerometers may provide a better picture of PA [59]. 
Still, previous research has confirmed the redundancy of 
pedometers in the presence of more sophisticated devices 
[23]. However, it has been reported that there is a slight 
discrepancy between accelerometer-pedometer-deter-
mined steps, with only a small difference in correlation 
when research adhered to known sensitivity thresholds 
[16], which we believe would not be the main reason for 
the differences shown in PL levels between two countries.

Having a closer look at the domain-specific differences 
between the two countries, the most distinct one was 
the excessive motivation and confidence for PA that the 
Greek children presented in comparison to their Chi-
nese peers. This difference in the affective domains of PL 
is difficult to be justified. It can be inferred that it is due 
to the more effective practices adopted in the contexts of 
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education and PA. Alternatively, it could be attributed 
to the inherent personality traits of Greek people (e.g., 
enthusiasm, eagerness, optimistic view); however, there is 
no empirical proof to support this notion.

At this point, it is important to highlight that despite 
their difference in PL scores, Chinese and Greek chil-
dren did not distinctively differ from Canadian children 
who similarly demonstrate “progressing” PL level [15]. 
Generally, reports from different countries worldwide 
indicate that the PL level of children is not satisfactory 
[60, 61]. More than any cultural difference, this phenom-
enon could be attributed to the world trending decrease 
in children’s PA levels, as it is known that more than 
half of 6–11-year-old children do not adhere to the rec-
ommended PA guidelines [5]. With increasing age, this 
decline in PA participation during late childhood and 
adolescence should be a primary concern for non-organ-
ized PA [62], because it may influence further PL devel-
opment. The lifestyles of Europe and Asia have changed 
over the past 40 years, mainly due to advancements in 
technology, a fact that resulted in how children spend 
their leisure time, with more time spent in sedentary 
behavior and therefore less PA participation [35]. Given 
that Cairney, Dudley [12] model highlights the bidirec-
tional relationship between PA and PL, the downward 
trends of children’s PA levels may impact their overall PL 
levels. Taking this into account, PA and PL promotion 
should be addressed at the policy level across nations.

In reference to sex differences, the PL level of boys in 
this study was found to be higher than those of girls due 
to the greater physical competence level they presented. 
This is also evident in former studies regarding Chinese 
and Greek children [15, 16]. However, in some cases, it 
has been indicated that differences in PL between boys 
and girls are not practically important [15] or are neg-
ligible [63]. Overall, it seems that during this formative 
stage, sex differences in PL are not major, and all children 
regardless of sex need equal support in their PL journey.

Even though this study presents a vital cross-cultural 
perspective regarding PL levels of children between 
countries, it has several limitations. First, children’s PL 
levels assessed by the CAPL-2 could not be compared 
with other assessment tools in the same population, such 
as PLAYfun by Canadian Sport for Life and Passport 
for Life by PHE Canada [64]. This incomparability may 
lead to some differences in the interpretation of PL lev-
els even though the CAPL was the first to provide both 
valid and reliable data and a comprehensive protocol to 
monitor children’s PL. Second, the measurement used for 
students’ PA in Greece and China was different (acceler-
ometers vs pedometers), which may be seen as a reason 
for causing the differences in PA as the findings shown. 
Other differences regarding data collection between 

two countries should include the lack of intercoder and 
intracoder reliability for the questionnaires used, differ-
ent time points when conducting data collections in two 
countries, which may have imposed potential bias in the 
findings, and these should be interpreted with cautions. 
Another limitation of this study is the uneven ratio of 
the sample size to the total population within the coun-
try. Compared to Greece, the sample size in China is not 
large enough to represent the overall PL of children in 
China. However, there are difficulties in acquiring a rep-
resentative sample size within a nation as large as China. 
Therefore, future research should include more Chinese 
children to investigate cross-cultural differences in these 
PL domains to gain a better understanding of children’s 
PL at a global level and the current findings should be 
generalized with caution. Nonetheless, the utilization of 
a standardized and robust assessment tool that is easy to 
use in educational settings is the strength of this study 
[25]. Importantly, this research has provided a cross-cul-
tural perspective of PL levels in a large sample of young 
children in two different countries.

Conclusion
This study provides valuable information on cross-cul-
tural comparison of PL levels among children via the 
CAPL-2. The outcomes verify that the Greek children 
scored higher on overall PL than the Chinese children. 
However, most children, regardless of their national-
ity, were not able to present an adequate PL level as they 
were mostly in the “progressing” stage. These findings 
may be due to potential differences in educational and/or 
PA contexts, such as PE and organized sports; however, 
future research is required to inspect the impact of cul-
tural background on PL development and its correlates if 
a greater sample is allowed.
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