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Abstract

Background: Physical literacy is a multidimensional construct that plays a vital role in fostering lifelong engagement in

physical activity among children. Valid and culturally adapted assessment tools are essential for evaluating physical literacy

from diverse perspectives, including that of parents.

Objectives: This study aimed to examine the validity and reliability of the Persian version of the physical literacy assessment

for youth (PLAY) parent.

Methods: A total of 212 conveniently sampled parents in Iran completed the PLAYparent questionnaire based on their

children’s physical and motor abilities. Following confirmation of translation accuracy and face validity, a second-order

confirmatory factor analysis (CFA) was conducted using structural equation modeling (SEM) with maximum likelihood (ML)

estimation to assess construct validity.

Results: After item analysis, one item was removed. Confirmatory factor analysis using AMOS indicated that all remaining

items had significant and acceptable loadings on their respective latent factors. The model demonstrated good fit based on

indices such as the Comparative Fit Index (CFI), Tucker-Lewis Index (TLI), root mean square error of approximation (RMSEA), and

normed chi-square (χ²/df). The overall Cronbach’s alpha was 0.85. Composite reliability (CR) values for the total scale and

subscales ranged from 0.745 to 0.946. All subscales had average variance extracted (AVE) values of 0.50 or higher, indicating

satisfactory convergent validity. Children showed desirable motor competence but scored at average levels on the object

control, cognitive, and environment subscales.

Conclusions: The findings support the Persian version of the PLAYparent as a reliable and valid instrument comprising four

subscales (cognitive domain, motor competence, object control, and environment) with 18 items. This version appears to be a

psychometrically sound tool for assessing children’s physical literacy from the parental perspective. Nonetheless, the findings

highlight the need for additional support to foster broader physical literacy development.
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1. Background

Physical literacy is a multidimensional concept

encompassing motivation, confidence, physical

competence, knowledge, and understanding required

to engage in physical activity throughout life (1).

Individuals with higher levels of physical literacy are
more likely to maintain an active lifestyle across their

lifespan (2). Despite the increasing recognition of its
importance, there is still considerable debate over how

to effectively assess physical literacy, given its complex

and holistic nature (3). Selecting appropriate
assessment tools requires careful consideration of their

psychometric properties within specific cultural and
contextual frameworks, such as schools or community-

based programs.

Reliable and valid instruments are essential for

assessing physical literacy across diverse populations.

One of the most comprehensive toolsets for this

purpose is the physical literacy assessment for youth
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(PLAY), which evaluates multiple perspectives, including

the child, parent, and coach (4). Developed by sport for

life in Canada, PLAY provides a broad evaluation of
children’s physical literacy across various domains. The

multidimensional and comprehensive concept of
physical literacy underlying PLAY was primarily

developed by Margaret whitehead. The PLAY suite

consists of several tools: PLAYfun (self-assessed by the
child), PLAYcoach (completed by coaches or physical

educators), and PLAYparent, which captures the parent's
perspective on their child’s physical literacy.

Parents are crucial in shaping children’s physical

activity and literacy development (5). PLAYparent helps

parents assess their child’s abilities and identify

potential gaps (6). Its primary goal is to evaluate

children’s physical literacy based on parental

observations in everyday, home-based contexts. The tool

covers four subscales: Cognitive domain (knowledge

and understanding), motor competence (locomotor

and stability skills), object control (e.g., throwing,

catching, kicking), and environment (confidence and

motivation in various physical activity settings). This

framework enables a multidimensional and ecologically

valid understanding of children’s physical literacy

development (2, 7, 8). Widely used in English-speaking

countries, PLAY tools have proven effective in capturing

the complex nature of physical literacy (8).

In recent years, efforts to adapt physical literacy tools

for non-English-speaking contexts — especially in the

Middle East — have increased. This ensures tools retain

their conceptual integrity and psychometric validity in
new cultural contexts. In Iran, tools like the perceived

physical literacy instrument (PPLI) (9), the Canadian

Physical Literacy Knowledge Questionnaire (PLKQ-2)

(10), the Adolescent Physical Literacy Questionnaire

(APLQ) (11), and the Canadian Assessment of Physical

Literacy (CAPL) (12) have shown acceptable validity and

reliability. However, tools like CAPL often require trained

administrators, specific equipment, and structured

testing environments, making them time-consuming

and resource-intensive, which can limit their feasibility

for large-scale or community-based assessments.

Similarly, the PPLI, while comprehensive, may be less

accessible to parents due to its complexity and focus on

educator-based evaluation. While tools such as CAPL and

PPLI have been validated in Persian, they are not

designed to capture parental observations. Canadian

Assessment of Physical Literacy requires formal testing

by trained personnel, and PPLI targets youth self-

perception. Therefore, these tools overlook the nuanced

and ecologically valid insights that parents can provide,

highlighting the gap that PLAYparent seeks to fill. The

PLAYparent tool offers a practical, parent-friendly, and

cost-effective alternative that enables early

identification of physical literacy levels from a familial
perspective, promoting broader engagement and

longitudinal monitoring within everyday
environments.

While educators and coaches play a pivotal role in

fostering physical literacy among children (13), parental

influence is equally critical. Research has shown that

parents not only shape their children’s early physical

experiences but also hold strong beliefs about their

responsibilities in this domain. In one study, 87.7% of

surveyed parents stated that they considered

themselves primarily responsible for supporting the

development of their child’s physical literacy (14).

Therefore, including the parental perspective in the

assessment process provides a more comprehensive

understanding of the child’s physical literacy profile.

Iranian culture, parents play a central role in shaping

children’s educational and behavioral development.

Given the limited school-based physical education
infrastructure and strong parental involvement,

assessing physical literacy from the parent's perspective

provides meaningful insights into children’s daily

activity patterns and support systems. This cultural

context underscores the need for a parent-report tool
tailored to Iran.

Although tools such as CAPL and PPLI have been

validated in Persian, they do not capture the home-

based, parental perspective. Canadian Assessment of

Physical Literacy requires formal assessment by trained

personnel, and PPLI targets youth self-perception,
making them less feasible for family-centered

evaluations. Among the PLAY tools, PLAYparent uniquely

reflects parents’ views on their child’s motivation,

competence, and participation in physical activity.

However, the PLAYparent tool has not yet been

validated in the Iranian context. There is a clear lack of

culturally and linguistically appropriate tools to assess

physical literacy from a parental perspective in Iran.

This study addresses that gap by evaluating the

psychometric properties of the Persian version of

PLAYparent. When used alongside other PLAY tools, it

offers a cost-effective and ecologically valid approach to

establishing a baseline understanding of children's

physical literacy within the family environment (15).

2. Objectives

Therefore, the present study aimed to translate,

culturally adapt, and examine the psychometric

properties of the Persian version of the PLAYparent tool.

This validation is a critical step toward providing
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Iranian researchers, educators, and policymakers with a

reliable and culturally appropriate instrument for

evaluating physical literacy in youth from the

perspective of parents.

3. Methods

3.1. Subjects

Participants were recruited from parents of healthy

male and female children aged 8 to 12 years who were

enrolled in grades two through six at conveniently

selected elementary schools in Tehran Province, Iran. All

schools were located in both urban and rural areas of

Tehran province and included both public and private

institutions. This mix contributes to the generalizability

of the findings across different educational settings.

Schools were selected from areas with an average socio-

economic status (based on the housing prices in the

area), which served as an inclusion criterion.

Participation was voluntary, and all parents completed

the Persian version of the PLAYparent questionnaire. In

total, 212 fully completed questionnaires were collected.

This sample size is consistent with Boomsma’s

recommendation of a minimum of 100 participants for

factor analysis, as well as Bentler and Chou’s guideline

of 5 to 10 participants per estimated parameter, as

referenced by Whittaker and Schumacker (16) and Kline

(17), who suggest 10 to 20 participants per variable.

3.2. Apparatus and Task

3.2.1. Demographic Questionnaire

A demographic questionnaire was used to collect

background information about the participants.

3.2.2. PLAYparent Questionnaire

The PLAYparent is a 19-item parent-report instrument

designed to assess a child's physical literacy across four

domains (7):

1. Cognitive domain – including motivation,

confidence, and understanding the importance of

physical activity.

2. Motor competence – focusing on locomotor and

stability skills.

3. Object control – assessing manipulative skills using

both hands and feet.

4. Environment – measuring engagement and

confidence in various physical activity contexts.

Items are rated on a 3-point Likert scale (0 = low, 1 =
moderate, 2 = high). Each subscale has a distinct scoring

system with specific cut-off ranges to classify

performance levels:

- Cognitive and motor competence subscales

(1) 8 - 12: Desirable performance

(2) 4 - 7: Moderate performance

(3) 0 - 3: Low performance

- Object control subscale

(1) 5 - 6: High competence

(2) 3 - 4: Moderate competence

(3) 0 - 2: Low competence

- Environment subscale

(1) 6 - 8: High confidence and engagement

(2) 3 - 5: Moderate experience

(3) 0 - 2: Limited experience

Due to differences in scoring systems, direct

comparison between subscales is not recommended.

Instead, each subscale should be interpreted

independently to guide more precise and targeted

interventions.

3.3. Procedure

The psychometric evaluation of the Persian

PLAYparent questionnaire followed the standardized

procedures proposed by Cruchinho et al. (18).
Emphasizing systematic translation, cultural

adaptation, and validation. This framework includes

assessing construct and content validity, as well as

measurement invariance, with a recommended sample

size of at least 10 participants per item to ensure
statistical rigor.

Initially, the questionnaire was translated into

Persian by a bilingual expert, followed by independent

back-translation into English. The back-translated

version was compared with the original to ensure

conceptual and semantic equivalence. A panel of three

bilingual experts in physical literacy and psychometrics

then reviewed the draft to confirm cultural relevance

and clarity.

The final version was distributed online to parents of

school-aged children who had provided informed

consent. A standardized definition of physical literacy

was presented to ensure shared understanding, and

parents were instructed to complete the questionnaire

based on their child’s current physical literacy level.

Clear guidance was provided for completing the survey.

Confidentiality was assured, and parents were

encouraged to answer honestly to support the study's

validity. This comprehensive process ensured that the

adapted questionnaire maintained its conceptual
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integrity and cultural relevance within the Iranian

context.

3.4. Data Analysis

Descriptive statistics (central tendency and

variability) summarized the data. Internal consistency

was assessed via composite reliability (CR), average

variance extracted (AVE), and Cronbach’s alpha (≥ 0.70

acceptable). Construct validity was examined through

confirmatory factor analysis (CFA) using structural

equation modeling (SEM). A second-order CFA evaluated

the original factor structure’s fit in the Persian context.

Model fit was assessed using the normed chi-square

(χ²/df), Comparative Fit Index (CFI), Tucker-Lewis Index

(TLI), and root mean square error of approximation

(RMSEA). In addition, Cronbach’s alpha coefficients were

calculated to assess internal consistency, with values

above 0.70 considered acceptable (19). Analyses were

conducted in SPSS (v27) and AMOS (v24).

4. Results

4.1. Item Analysis

To evaluate the precision and contribution of each

item to the overall construct, item analysis was

conducted using the discrimination index and the loop
method. The discrimination index, calculated as the

correlation between each item and the total score,
indicates whether an item effectively differentiates

between individuals with high and low levels of the

measured trait. The results showed that all items —
except for item 4 of the cognitive subscale — had

statistically significant correlations with the total score.

These findings suggest that the items generally

demonstrated satisfactory internal consistency and

were retained for subsequent analyses. However, item

retention should not rely solely on the discrimination

index. According to the loop method, if Cronbach’s

alpha decreases upon deletion of an item, it implies that

the item positively contributes to internal consistency.

The analysis revealed that removing any item — except

for item 4 of the cognitive subscale — led to a decrease in

reliability, confirming that all remaining items

demonstrated acceptable homogeneity.

4.2. Confirmatory Factor Analysis

Construct validity was assessed using CFA, which is

appropriate when a theoretical model is specified a

priori. Item 4 of the cognitive subscale was excluded

from further analysis due to poor internal consistency

and a low factor loading of 0.10 (below the acceptable

threshold of 0.30). A second-order CFA was then

performed based on a four-factor model consisting of 18

items (excluding item Cog4) (Figure 1).

As shown in Table 1, standardized estimates using

maximum likelihood (ML) indicated that all regression

weights were significantly different from zero. Each

item showed a significant loading on its corresponding

latent factor, supporting the reliability of items in

measuring their intended constructs.

Factor loadings identified the most influential items

in each domain: Item 1 in cognitive (0.59), item 3 in

motor competence (0.64), item 1 in object control (0.62),

and item 3 in environment (0.80). These items

demonstrated the strongest predictive power for their

respective latent variables. No path removal or model

modification was required. The validity of the proposed

four-factor structure and the item-subscale assignments

was further examined through a second-order CFA.

Model fit indices, calculated using AMOS software and

the ML estimation method, are summarized in Table 2.

A comprehensive assessment of model fit considered

both global fit indices and the significance of individual

parameter estimates. Accordingly, the analysis included

goodness-of-fit indices (where higher values indicate

better model fit) and badness-of-fit indices (where

higher values indicate poorer fit). No single fit index can

independently determine the adequacy of a

measurement model. Instead, model evaluation should

rely on a combination of fit indices, each offering

distinct and complementary insights into model

performance. As recommended by Kline, a robust

evaluation typically includes absolute fit indices,

comparative (incremental) fit indices, and

parsimonious fit indices (17). In this study, the overall fit

of the proposed four-factor model was assessed using

several indicators: χ², χ²/df, RMSEA, CFI, and Tucker-Lewis

Index (TLI).

Although the χ² statistic was significant, it is

important to note that this index is highly sensitive to

sample size. In studies with large samples, even minor

discrepancies between the model and the observed data

can lead to statistically significant results (17, 20).

Therefore, researchers have recommended relying on

additional fit indices such as χ²/df, CFI, RMSEA, and TLI to

more accurately assess model fit (21). In the present

study, despite the significant χ², the other fit indices fell

within acceptable ranges, indicating an overall good

model fit (CFI = 0.92, TLI= 0.91, RMSEA = 0.045, χ²/df =

1.50). For the CFI and TLI, values greater than 0.90 are

generally interpreted as indicative of good model fit,

while values exceeding 0.95 reflect an excellent fit.

RMSEA values below 0.06 suggest a well-fitting model

https://brieflands.com/articles/jmcl-164431


Hatami Shahmir E et al. Brieflands

J Motor Control Learn. 2025; 7(2): e164431 5

Figure 1. Initial measurement model based on standardized regression coefficients. Abbreviations: cog, cognitive domain; moc, motor competence; obc, object control; env,
environmental domain.

(Xia & Yang, 2019, as cited in Hu & Bentler, 1999) (21, 22).

Although there is no universally agreed-upon threshold

for the normed chi-square (χ²/df), values below 3 are

commonly considered desirable (17) and some scholars

regard values between 2 and 5 as indicating an

acceptable level of fit (23).

Considering both the individual parameter estimates

and the set of model fit indices — each evaluated against

established benchmark criteria — the proposed four-

factor structure, designed to assess Iranian parents’

perceptions of their children’s physical literacy,

demonstrates satisfactory model adequacy. Specifically:

(1) Items 1, 2, 3, 5, and 6 correspond to parents’

cognitive evaluations of their children’s physical and

motor development.

(2) Items 7 through 12 reflect perceived motor

competence, including locomotor, stability, and balance

skills.

(3) Items 13 to 15 assess perceptions of the child’s

object control abilities.

(4) Items 16 to 18 pertain to environmental

opportunities that facilitate the child’s engagement in

physical activities.
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Table 1. Standardized Regression Weights Using Maximum Likelihood Estimation

Observed and Latent Variables Relationship Standard Estimate a

PLAYparent-cognitive domain factor 0.98

PLAYparent-motor competence factor 0.92

PLAYparent-object control factor 0.90

PLAYparent-environment domain factor 0.59

Cognitive domain factor-item cog1 0.59

Cognitive domain factor-item cog2 0.52

Cognitive domain factor-item cog3 0.43

Cognitive domain factor-item cog5 0.56

Cognitive domain factor-item cog6 0.41

Motor competence factor-item moc1 0.59

Motor competence factor-item moc2 0.46

Motor competence factor-item moc3 0.41

Motor competence factor-item moc4 0.64

Motor competence factor-item moc5 0.53

Motor competence factor-item moc6 0.60

Object control factor-item obc1 0.62

Object control factor-item obc2 0.56

Object control factor-item obc3 0.52

Environment domain factor-item env1 0.59

Environment domain factor-item env2 0.63

Environment domain factor-item env3 0.80

Environment domain factor-item env4 0.77

Abbreviations: Cog, cognitive domain; moc, motor competence; obc, object control; env, environmental domain.

a P < 0.01.

Table 2. Fit Index Values for the Four-Factor Model of the PLAYparent Questionnaire

Fit Indices TLI CFI RMSEA χ² a Normed χ² b P-Value

The value of present study 0.91 0.92 0.04 196.55 1.50 < 0.001

Acceptable range > 0.90 > 0.90 0.06 > No fixed cutoff 3 > 0.05 <

Abbreviations: CFI, Comparative Fit Index; TLI, Tucker-Lewis Index; RMSEA, root mean square error of approximation.

a χ² = Chi-square.

b Normed chi-square.

4.3. Internal Consistency and Reliability

Although the overall Cronbach’s alpha for the 212

parents was 0.85, recent research in behavioral and

social sciences has moved beyond sole reliance on this

index. More robust indicators like CR and AVE are now

preferred. Cronbach’s alpha assumes tau-equivalence —

that all items have equal loadings on the latent

construct — which is often violated, leading to over- or

underestimation of reliability (24). In contrast, CR and

AVE, derived from SEM, reflect actual factor loadings,

offering more accurate assessments.

Composite reliability measures internal consistency

by accounting for varying loadings and is considered

more valid than alpha (25). Average variance extracted

indicates convergent validity, showing how well a

construct explains the variance of its indicators.

Together, they provide a more theoretically grounded

evaluation of reliability in SEM.

In this study, CR values (Equation 1) were 0.946 (total
scale), 0.831 (cognitive), 0.854 (motor competencE),

0.745 (object control), and 0.798 (environment). Average

variance extracted values (Equation 2) met or

approached the 0.50 benchmark for all subscales, with
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Table 3. Descriptive Statistics of Parents’ Ratings Across the Four Domains of the Persian PLAYparent Questionnaire

Scale Mean ± SD

PLAYparent 24.86 ± 7.26

Cognitive domain factor 7.87 ± 2.54

Motor competence 8.12 ± 2.82

Object control 4.06 ± 1.65

Environment domain 4.83 ± 2.09

object control slightly below (0.494) but acceptable due

to its strong CR.

Note: λi = factor loading of item i; θi = error variance

of item i; CR = Composite reliability; AVE = Average

variance extracted.

These findings indicate that the instrument

demonstrates satisfactory internal consistency and

acceptable convergent validity.

The scale effectively captures four key domains:

Cognitive understanding, motor competence (including

locomotion and stability), object control, and

environment opportunities. Finally, descriptive

statistics reflecting parents’ evaluations of their

children’s physical literacy are presented in Table 3.

5. Discussion

This study evaluated the psychometric properties —

validity and reliability — of the Persian PLAYparent

questionnaire. Valid, culturally adapted tools are crucial

for assessing physical literacy in diverse, especially non-

Western, populations (1). The translation and adaptation

followed Cruchinho et al. (18), emphasizing systematic

validation and confirmatory testing across cultures (26).

The main goal was to verify if the original PLAYparent

factor structure is valid in Iran, using CFA, CR, and AVE as

robust internal consistency indicators (27).

Initial item analysis showed 18 items with

satisfactory inter-item and item-total correlations,

supporting internal consistency. Confirmatory factor

analysis results indicated high CR values for the total

scale (0.946) and subscales — cognitive (0.831), motor

competence (0.854), object control (0.745), and

environment (0.798) — demonstrating strong reliability.

Average variance extracted values met or nearly reached

the 0.50 threshold. Although the object control

subscale’s AVE was slightly below 0.50 (0.494), it is

acceptable given its adequate CR [> 0.70 (according to

Fornell and Larcker, satisfactory CR can compensate for

marginal AVE] (27), indicating acceptable internal

consistency and convergent validity for this subscale

(28).

The second-order factor model strongly supports the

structural validity of the Persian PLAYparent

questionnaire. All factor loadings were significant,

confirming that each item meaningfully contributes to

its higher-order latent construct (17), consistent with the

multidimensional framework of physical literacy.

Goodness-of-fit indices confirmed that the four-factor

model fits the data well. The normed chi-square (χ²/df)

was 1.50, well below the threshold of 3, indicating a good

balance between model complexity and fit (16). The

RMSEA was 0.045, below the cutoff of 0.06, suggesting

minimal residual variance and close model fit. CFI and

TLI values of 0.92 and 0.91 exceeded the 0.90 benchmark

for acceptable fit (20, 21). These indices indicate that the

model explains the data better than a null model.

Overall, strong factor loadings and fit indices confirm

the robustness of the four-factor model and support the

conceptual integrity of the Persian PLAYparent,

consistent with the findings of Caldwell et al. (7).

Compared to prior Persian tools like PPLI (9), this

study uniquely validates a parent-report instrument

capturing children’s physical literacy in everyday
settings, with a multidimensional structure covering

motivational, cognitive, motor, and environmental
domains. This aligns with Caldwell et al.’s emphasis on

preserving multidimensionality in assessments (7).

According to the questionnaire’s scoring guidelines,

results indicated that children in this sample

demonstrated desirable levels of motor competence,

suggesting they are generally able to move efficiently

and effectively through space. However, the other three

subscales — object control, cognitive, and environment

— were rated at average levels. This finding implies that

while foundational motor skills may be relatively well-

developed, further support and encouragement are

necessary to foster broader engagement with physical

Equation 1CR =
(∑λi)2

∑ θi + (∑λi)2
(1)

Equation 2AV E =
∑λi2

∑ θi + (∑λi)2 (2)
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activity. For example, while many children showed a

solid base in bilateral coordination and the use of both

dominant and non-dominant limbs, there remains

room for improvement. Similarly, although basic hand

and foot coordination was present, additional practice

is needed to reach higher proficiency. These

observations highlight the critical role of diverse motor

experiences, along with environment and familial

support, in cultivating well-rounded physical literacy (1).

These indices collectively support the psychometric

soundness and cultural applicability of the four-factor

structure proposed in the original English PLAYparent

tool. Strong factor loadings and fit indices confirm the

adequacy of the Persian version, preserving the

conceptual and measurement integrity of the original.

While broadly consistent with English-speaking

contexts, cultural differences — such as Iranian parents'

potential emphasis on academic over physical

development — may influence responses. Further cross-

cultural research is warranted.

Limitations include reliance on parent-reports, prone

to bias from expectations and limited observation;

missing demographic data on parents (gender, age,

education, SES, physical activity) that could affect

perceptions; geographic restriction to Tehran province;

and cross-sectional design limiting causal inference.

Future research should test test-retest reliability (ICC),

examine concurrent validity with other tools, conduct

longitudinal intervention studies, and perform cross-

cultural comparisons.

In conclusion, the Persian PLAYparent demonstrates

strong structural validity, reliability, and conceptual

alignment with the original tool. It is culturally and

psychometrically suitable for Iran and contributes to

global cross-cultural physical literacy assessment. It

serves educators, researchers, and policymakers in

identifying at-risk children and guiding parent-focused,

school, and policy interventions to foster holistic

physical literacy in families and communities.

Footnotes

Authors' Contribution: E. H. S.: Editing and final

approval of the manuscript, data analysis; A. A.: Initial

idea, initial draft of the manuscript; M. S.: Study design,

data collection. All authors read and approved the final

version.

Conflict of Interests Statement: The authors

declared there is no conflict of interest.

Data Availability: The dataset presented in the study

is available upon reasonable request from the

corresponding author during submission or after

publication. The data are not publicly available in order

to protect the privacy of participants, as it contains

potentially identifiable information provided by

parents about their children's physical and motor

development.

Ethical Approval: The study was approved by the

Ethics Committee of University of Tehran, with approval

ID [ ETHIC-202411-1318 (R1) ]. Written informed consent

was obtained from all participants, and their anonymity

and confidentiality were preserved throughout the

study.

Funding/Support: The authors would like to

acknowledge the financial support of university of

Tehran for this research under grant number: 31396/1.

Informed Consent: Written informed consent was

obtained from all participants, and their anonymity and

confidentiality were preserved throughout the study.

References

1. Whitehead M. Physical Literacy across the World. London, UK:

Routledge; 2019. https://doi.org/10.4324/9780203702697.

2. Barnett LM, Jerebine A, Keegan R, Watson-Mackie K, Arundell L,

Ridgers ND, et al. Validity, Reliability, and Feasibility of Physical

Literacy Assessments Designed for School Children: A Systematic

Review. Sports Med. 2023;53(10):1905-29. [PubMed ID: 37341907].

[PubMed Central ID: PMC10504218]. https://doi.org/10.1007/s40279-

023-01867-4.

3. Jean de Dieu H, Zhou K. Physical Literacy Assessment Tools: A

Systematic Literature Review for Why, What, Who, and How. Int J

Environ Res Public Health. 2021;18(15). [PubMed ID: 34360247].

[PubMed Central ID: PMC8345555].

https://doi.org/10.3390/ijerph18157954.

4. Liu Y, Chen S. Physical literacy in children and adolescents:

Definitions, assessments, and interventions. Europ Physical Educ Rev.

2020;27(1):96-112. https://doi.org/10.1177/1356336x20925502.

5. Lane C, Naylor PJ, Predy M, Kurtzhals M, Rhodes RE, Morton K, et al.

Exploring a parent-focused physical literacy intervention for early

childhood: a pragmatic controlled trial of the PLAYshop. BMC Public

Health. 2022;22(1):659. [PubMed ID: 35382793]. [PubMed Central ID:

PMC8982907]. https://doi.org/10.1186/s12889-022-13048-5.

6. Fang Y, Wang Z, Chen S, Wu H, Cheung DH, Zhang B, et al. The Role of

Parental Physical Literacy in Family Dynamics: A Systematic Scoping

Review of Existing Evidence. Child Care Health Dev. 2025;51(4). e70119.

[PubMed ID: 40538219]. [PubMed Central ID: PMC12179574].

https://doi.org/10.1111/cch.70119.

7. Caldwell HA, Di Cristofaro NA, Cairney J, Bray SR, Timmons BW.

Measurement properties of the Physical Literacy Assessment for

Youth (PLAY) Tools. Appl Physiol Nutr Metab. 2021;46(6):571-8. [PubMed

ID: 33259231]. https://doi.org/10.1139/apnm-2020-0648.

8. Cairney J, Clark H, Dudley D, Kriellaars D. Physical Literacy in

Children and Youth—A Construct Validation Study. J Teach Physical

Educ. 2019;38(2):84-90. https://doi.org/10.1123/jtpe.2018-0270.

https://brieflands.com/articles/jmcl-164431
https://ethicsresearch.ut.ac.ir/article_100277_a14b68c4b5672a2dee856abca0a8b9f1.pdf?lang=en
https://doi.org/10.4324/9780203702697
http://www.ncbi.nlm.nih.gov/pubmed/37341907
https://www.ncbi.nlm.nih.gov/pmc/PMC10504218
https://doi.org/10.1007/s40279-023-01867-4
https://doi.org/10.1007/s40279-023-01867-4
http://www.ncbi.nlm.nih.gov/pubmed/34360247
https://www.ncbi.nlm.nih.gov/pmc/PMC8345555
https://doi.org/10.3390/ijerph18157954
https://doi.org/10.1177/1356336x20925502
http://www.ncbi.nlm.nih.gov/pubmed/35382793
https://www.ncbi.nlm.nih.gov/pmc/PMC8982907
https://doi.org/10.1186/s12889-022-13048-5
http://www.ncbi.nlm.nih.gov/pubmed/40538219
https://www.ncbi.nlm.nih.gov/pmc/PMC12179574
https://doi.org/10.1111/cch.70119
http://www.ncbi.nlm.nih.gov/pubmed/33259231
https://doi.org/10.1139/apnm-2020-0648
https://doi.org/10.1123/jtpe.2018-0270


Hatami Shahmir E et al. Brieflands

J Motor Control Learn. 2025; 7(2): e164431 9

9. Samadi H, Moradi J, Aghababa A. [Psychometric properties of Persian

version of the Perceived Physical Literacy Instrument (PPLI)]. Motor

Behav. 2023;14(50):161-86. FA.

https://doi.org/10.22089/mbj.2022.12765.2033.

10. Alipour-Anbarani M, Ghaffari M, Montazeri A, Kavousi A,

Ramezankhani A. Development and Psychometric of a Physical

Literacy Questionnaire for Young Adolescents (16 - 18 Years of Age): A

Mixed-Method Study. Shiraz E-Med J. 2023;24(9).

https://doi.org/10.5812/semj-138738.

11. Mohammadzadeh M, Sheikh M, Houminiyan Sharif Abadi D,

Bagherzadeh F, Kazemnejad A. Design and psychometrics evaluation

of Adolescent Physical Literacy Questionnaire (APLQ﻿﻿). Sport Sci Health.

2022;18(2):397-405. [PubMed ID: 34457071]. [PubMed Central ID:

PMC8379033]. https://doi.org/10.1007/s11332-021-00818-8.

12. Valadi S, Cairney J. The Canadian assessment of physical literacy: a

valid tool in determining the Iranian children capacity for an active

and healthy lifestyle. Sport Sci Health. 2022;19(2):637-47.

https://doi.org/10.1007/s11332-022-00933-0.

13. Whitehead M. Physical Literacy. London, UK: Routledge; 2010.

https://doi.org/10.4324/9780203881903.

14. Houser N, Humbert L, Sulz L. Parents and physical literacy:

Knowledge, perceptions, and responsibilities. Revue phénEPS/PHEnex

J. 2022;13(1).

15. Longmuir PE, Gunnell KE, Barnes JD, Belanger K, Leduc G, Woodruff

SJ, et al. Canadian Assessment of Physical Literacy Second Edition: a

streamlined assessment of the capacity for physical activity among

children 8 to 12 years of age. BMC Public Health. 2018;18(Suppl 2):1047.

[PubMed ID: 30285687]. [PubMed Central ID: PMC6167760].

https://doi.org/10.1186/s12889-018-5902-y.

16. Whittaker TA, Schumacker RE. A Beginner's Guide to Structural

Equation Modeling. London, UK: Routledge; 2022.

https://doi.org/10.4324/9781003044017.

17. Kline RB. Principles and Practice of Structural Equation Modeling. New

York, USA: Guilford Publications; 2011.

18. Cruchinho P, Lopez-Franco MD, Capelas ML, Almeida S, Bennett PM,

Miranda da Silva M, et al. Translation, Cross-Cultural Adaptation, and

Validation of Measurement Instruments: A Practical Guideline for

Novice Researchers. J Multidiscip Healthc. 2024;17:2701-28. [PubMed ID:

38840704]. [PubMed Central ID: PMC11151507].

https://doi.org/10.2147/JMDH.S419714.

19. Izah SC, Sylva L, Hait M. Cronbach's alpha: A cornerstone in ensuring

reliability and validity in environmental health assessment. ES

Energy Environ. 2023;23:1057.

20. Bentler PM, Bonett DG. Significance tests and goodness of fit in the

analysis of covariance structures. Psychol Bulletin. 1980;88(3):588-606.

https://doi.org/10.1037//0033-2909.88.3.588.

21. Hu L, Bentler PM. Cutoff criteria for fit indexes in covariance

structure analysis: Conventional criteria versus new alternatives.

Structural Equation Mod: A Multidisciplinary J. 1999;6(1):1-55.

https://doi.org/10.1080/10705519909540118.

22. Xia Y, Yang Y. RMSEA, CFI, and TLI in structural equation modeling

with ordered categorical data: The story they tell depends on the

estimation methods. Behav Res Methods. 2019;51(1):409-28. [PubMed

ID: 29869222]. https://doi.org/10.3758/s13428-018-1055-2.

23. Terry PC, Lane AM, Fogarty GJ. Construct validity of the Profile of

Mood States — Adolescents for use with adults. Psychol Sport Exercise.

2003;4(2):125-39. https://doi.org/10.1016/s1469-0292(01)00035-8.

24. Raykov T. Scale Reliability, Cronbach's Coefficient Alpha, and

Violations of Essential Tau-Equivalence with Fixed Congeneric

Components. Multivariate Behav Res. 1997;32(4):329-53. [PubMed ID:

26777071]. https://doi.org/10.1207/s15327906mbr3204_2.

25. Hair JF, Hult GM, Ringle CM, Sarstedt M, Danks NP, Ray S. Evaluation

of Reflective Measurement Models. In: Hair Jr JF, Hult GM, Ringle CM,

Sarstedt M, Danks NP, Ray S, editors. Partial Least Squares Structural

Equation Modeling (PLS-SEM) Using R: A Workbook. Cham, Germany:

Springer International Publishing; 2021. p. 75-90.

https://doi.org/10.1007/978-3-030-80519-7_4.

26. Beaton DE, Bombardier C, Guillemin F, Ferraz MB. Guidelines for the

process of cross-cultural adaptation of self-report measures. Spine

(Phila Pa 1976). 2000;25(24):3186-91. [PubMed ID: 11124735].

https://doi.org/10.1097/00007632-200012150-00014.

27. Hair JF, L.D.S. Gabriel M, da Silva D, Braga Junior S. Development and

validation of attitudes measurement scales: fundamental and

practical aspects. RAUSP Manag J. 2019;54(4):490-507.

https://doi.org/10.1108/rausp-05-2019-0098.

28. Fornell C, Larcker DF. Evaluating structural equation models with

unobservable variables and measurement error. J Market Res.

1981;18(1):39-50.

https://brieflands.com/articles/jmcl-164431
https://doi.org/10.22089/mbj.2022.12765.2033
https://doi.org/10.5812/semj-138738
http://www.ncbi.nlm.nih.gov/pubmed/34457071
https://www.ncbi.nlm.nih.gov/pmc/PMC8379033
https://doi.org/10.1007/s11332-021-00818-8
https://doi.org/10.1007/s11332-022-00933-0
https://doi.org/10.4324/9780203881903
http://www.ncbi.nlm.nih.gov/pubmed/30285687
https://www.ncbi.nlm.nih.gov/pmc/PMC6167760
https://doi.org/10.1186/s12889-018-5902-y
https://doi.org/10.4324/9781003044017
http://www.ncbi.nlm.nih.gov/pubmed/38840704
https://www.ncbi.nlm.nih.gov/pmc/PMC11151507
https://doi.org/10.2147/JMDH.S419714
https://doi.org/10.1037//0033-2909.88.3.588
https://doi.org/10.1080/10705519909540118
http://www.ncbi.nlm.nih.gov/pubmed/29869222
https://doi.org/10.3758/s13428-018-1055-2
https://doi.org/10.1016/s1469-0292(01)00035-8
http://www.ncbi.nlm.nih.gov/pubmed/26777071
https://doi.org/10.1207/s15327906mbr3204_2
https://doi.org/10.1007/978-3-030-80519-7_4
http://www.ncbi.nlm.nih.gov/pubmed/11124735
https://doi.org/10.1097/00007632-200012150-00014
https://doi.org/10.1108/rausp-05-2019-0098

