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Background. Physical literacy is vital for addressing children’s health issues such as childhood obesity, physical inactivity, and
sedentary behavior. However, there is a lack of research on PL assessment in Pakistan. This study is aimed at translating and
cross-culturally adapting the Canadian Assessment of Physical Literacy-2 (CAPL-2) tool and establishing its validity and
reliability in the Pakistani population. Methods. The CAPL-2 was translated to Urdu employing the translation and back
translation method. A cross-sectional study involving 350 school children (8-12 years) from Multan, South Punjab, evaluated
the CAPL-2U version’s reliability. Results. Expert consensus and pilot testing successfully achieved translation, cross-cultural
adaptation, face and content validity. The CAPL-2U demonstrated excellent reliability and internal consistency across the
domains. Specifically, daily behavior domain had an internal consistency of α = 0 964 and test-retest reliability of ICC = 0 930.
Knowledge and understanding domain showed internal consistency ranging from α = 0 906 to 0.986 and test-retest reliability
of ICC = 0 827 to 0.986. The motivation and confidence domain had an internal consistency of α = 0 923 to 0.997 and test-
retest reliability of ICC = 0 857 to 0.993. The correlation between test-retest results for knowledge and understanding and
motivation and confidence domains was r = 0 318 to 0.973. However, two items in the motivation and confidence domain
showed discrepancies in test-retest outcomes. Conclusion. The study confirms the successful translation and adaptation of the
CAPL-2 questionnaire for use in Urdu and Pakistani contexts. The findings endorse the tool’s reliability and suitability for
assessing physical literacy in Pakistan’s children aged 8-12.
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1. Introduction

Globally, childhood obesity has surged, becoming a signifi-
cant public health concern [1]. World Health Organization
(WHO) data indicates that around 340 million children
and adolescents aged 5 to 19 are classified as obese [2]. This
alarming trend can be attributed to a combination of factors,
including decreased physical activity (PA), increased food
consumption, and rapid urbanization [3]. Alarmingly, this
trend is not limited to developed nations; developing coun-
tries are also witnessing a similar increase [4, 5]. This trend
is concerning, especially considering the established rela-
tionship between obesity and poverty [6]. The global impact
of inactivity is staggering, with approximately 3.2 million
deaths per year attributed to this issue [7]. Studies have
shown that physical inactivity (PI) significantly contributes
to mortality rates [8]. For instance, Pakistan ranks 9th in
the world for the prevalence of obesity [9], with childhood
obesity in the country attributed to increased inactivity
[10] and excessive food consumption [11]. Such factors not
only lead to major medical complications, such as type 2 dia-
betes, but also increase the risk of early morbidity and a
plethora of other short- and long-term health complica-
tions [12].

Previous school-based physical activity and physical
education (PE) programs have been insufficient in fostering
an active lifestyle in children, with research identifying a sig-
nificant lack of motivation [13]. In light of the escalating
global concern of childhood obesity and the evident gaps
in existing interventions, there is an imperative need to
explore alternative strategies and tools. Consequently, phys-
ical literacy (PL) has emerged as a promising strategy to
address childhood obesity and inactivity [14]. Despite con-
ventional methods, PL offers a comprehensive approach,
emphasizing sustained physical activity and sports engage-
ment throughout life [15]. Such an approach is deemed vital
for PE as it establishes healthy behaviors from an early age,
setting the foundation for enhanced health and activity dur-
ing adolescence [16, 17].

Physical literacy is a holistic concept that encompasses
motivation, confidence, physical competence, knowledge,
and understanding, all of which are essential for individuals
to value and take responsibility for their engagement in
physical activities throughout their life [15]. Several tools
have been developed to assess physical literacy, including
the Physical Literacy Assessment for Youth (PLAY) Tools,
Passport for Life, Perceived Physical Literacy Inventory
(PPLI), and Physical Literacy Observatory Tool (PLOT)
[18]. Among these, the Canadian Assessment of Physical
Literacy-Second Edition (CAPL-2) distinguishes itself due
to its cultural adaptability and demonstrated validity
[19–21]. Edwards et al. underscored the complexity of mea-
suring PL with conventional methods, arguing that simplis-
tic approaches may not encapsulate this multifaceted
concept [22]. This perspective is further exemplified by the
PLAY fun tool, which, although reliable in assessing the
motor competence domain of PL among children in north-
ern Canada, necessitates the involvement of two raters for
accuracy [23]. The PPLI has been validated for assessing

the only perceived PL of adolescents and physical education
teachers [24]. The Preschool Physical Literacy Assessment
Tool (Pre-PLAy) has been identified as a promising measure
for early years, though it requires modifications to address
gender-specific influences [25].

In comparison, the CAPL-2 provides a comprehensive
assessment of children’s physical literacy across four
domains through different valid and reliable methods, high-
lighting areas that may require further intervention [26]. It
is evident that while various tools offer unique insights into
different facets of PL, the CAPL-2 emerges as a versatile and
comprehensive tool. Thus, although tools like PLAY, Pass-
port for Life, PPLI, and PLOT offer valuable insights into
specific aspects of PL, the CAPL-2 provides a more holistic
and adaptable approach [26]. In essence, while multiple
tools bring valuable insights, the choice of instrument
should align with the researcher’s specific objectives and
context [27]. Among available tools, CAPL-2 is especially
recognized as the most reliable tool for assessing PL in chil-
dren aged 8 to 12, having been validated in countries such
as Canada, China, Iran, Spain, and the UK [18]. Beyond
merely measuring physical fitness or PA, CAPL-2 provides
comprehensive assessment of PL. It is well-suited for
enhancing PL in children and informs the creation of effec-
tive interventions.

While CAPL-2 presents a significant opportunity to pro-
mote PA and healthy lifestyles, there is no evidence of its
translation or adaptation for Urdu-speaking Pakistani chil-
dren. Consequently, this study is aimed at filling this gap
by translating and adapting the CAPL-2 questionnaire for
8-12-year-old children in Multan, South Punjab, Pakistan.
This study will offer insights into the questionnaire’s cultural
appropriateness and its potential modifications for broader
application in the Pakistani context. Further, by focusing
on the region of South Punjab, the study addresses the
often-neglected rural regions of Pakistan, potentially bring-
ing about significant social, economic [28], and demograph-
ical development [29, 30]. From an educational perspective,
introducing a culturally relevant PL assessment tool can
enrich the national physical education curriculum [31].
Enhancing PL at an early age can contribute to building
more resilient, active, and empowered communities, thus
fostering social cohesion and inclusive growth.

2. Literature Review

2.1. The Role of Schools in Promoting Physical Activity.
Schools present a unique platform to encourage children
towards healthier, more active lifestyles, countering the
prevalent sedentary behavior through both organized and
free-play physical activities [32]. Physical education classes
play a crucial role in this endeavor by teaching students
the importance of leading a healthy, active lifestyle [33].
Such PE programs in schools provide children with the nec-
essary knowledge, confidence, motivation, and physical
competence to engage in PA both inside and outside the
schools [34, 35]. Such programs reduce the risk of develop-
ing chronic diseases and foster a lifelong habit of regular
PA, which is crucial for overall well-being [36].
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2.2. Challenges in Current Physical Education Programs.
Despite the efforts to promote PA among children and ado-
lescents, such initiatives have not been as successful as antic-
ipated; school-based PE programs are inadequate and
ineffective in achieving their goals [36, 37]. The design of
these programs, which typically focuses only on health-
related aspects, might be a reason for the observed lack of
motivation among adolescents [38, 39]. Furthermore,
research suggests that interventions to increase PA during
school hours do not result in significant or sustained
improvements over time [20, 40]. To effectively address the
growing epidemics of obesity and physical inactivity, poli-
cies, programs, and interventions targeting children must
prioritize and motivate children by providing incentives for
involvement in PA [41]. If the current trend of decline con-
tinues, the ambitious goal of reducing global physical inac-
tivity by 10% by 2025 will be unattainable [42].

2.3. Physical Literacy as an Alternative Approach. Previous
school-based PA and PE programs have encountered obsta-
cles in fostering an active lifestyle among children, as earlier
interventions have failed to achieve their desired outcomes
[13]. Given the challenges faced by traditional school-based
PA and PE programs, PL has emerged as a promising strat-
egy to address childhood obesity and inactivity [14]. PL is
viewed as a holistic, diverse, and inclusive concept that offers
novel perspectives compared to conventional methods of
enhancing PA and sports participation over the course of a
lifetime [15]. Whitehead defines PL as “As appropriate to
each individual’s endowment, physical literacy can be
described as a disposition to capitalize on the human
embodied capability, wherein the individual has the motiva-
tion, confidence, physical competence, knowledge and
understanding to value and take responsibility for maintain-
ing purposeful physical pursuits/activities throughout the
life course” [15]. Further, PL described as an “umbrella
term” that encompasses various domains that promote the
development of healthy and active lifestyles in children. It
enables children to develop the motivation, confidence,
and physical competence needed to participate in a wide
range of activities they find enjoyable, with the expectation
of successful engagement [43]. In other words, PL empowers
children with the skills, knowledge, and attitudes necessary
to lead an active, healthy life [44].

2.4. Role of Physical Literacy in Physical Education. PL is
considered a vital component of PE as it instils an active life-
style and healthy behaviors in children at an early age, lead-
ing to improved health outcomes and active adolescence [16,
17]. The positive impacts of PL on multiple aspects of health,
such as improved body composition, fitness, blood pressure,
and quality of life, have been the focus of extensive research
recently [45]. Given that children spend a considerable time
of their formative years in school, it is highly recommended
that all children take full advantage of the educational setting
to develop their PL skills [46]. Furthermore, the potential
positive effects of PL on students’ health and development
should be considered when evaluating the effectiveness of
school-wide PA and quality PE lessons [47, 48]. Finally, pro-

moting PL as a goal of PE can help foster a positive attitude
towards an active lifestyle among children [49].

2.5. Assessing Physical Literacy: The CAPL-2 Tool. For an in-
depth assessment of PL, it is essential to use a multidimen-
sional evaluation tool. The CAPL-2 stands out as the most
reliable and valid tool for assessing PL in children aged 8
to 12 [19–21]. Unlike traditional methods focusing solely
on physical fitness or PA, CAPL-2 offers a rigorous assess-
ment of PL in children. The CAPL-2 adopt different method
to assess PL, such as DB and PC domains, which include
objective and subjective assessments, while the domains of
M&C and K&U are evaluated through a questionnaire
[26]. The CAPL-2 assessment findings can be used by gov-
ernments, health experts, and policymakers to develop effec-
tive policies and initiatives aimed at preventing childhood
obesity and inactivity by promoting PL among children; this
is crucial as the habits formed during childhood play a sig-
nificant role in determining the future health [19]. The
CAPL-2 is an appropriate tool for assessing and improving
PL among children and can guide the development of effec-
tive interventions to promote PA and healthy lifestyles.

The CAPL-2 tool, developed in 2019, has been widely
adopted in various cultural contexts, such as Chinese [21],
Danish [41], Greek [50], Iranian [51], and Spanish [20],
allowing researchers to accurately evaluate the PL status of
children in these different populations. Despite the impor-
tance and necessity of PL assessment in Pakistani children,
currently, there is no evidence of the translation, cross-
cultural adaptation, and reliability of the CAPL-2 question-
naire in Urdu. To address this research gap, this study is
aimed at evaluating the reliability and validity of the
CAPL-2 questionnaire for 8-12-year-old children from
Multan, South Punjab, Pakistan, through its translation
and cross-cultural adaptation into Urdu. This will enable
researchers to understand better the questionnaire’s cultural
suitability and potential modifications for its application in
assessing PL in the Pakistani population.

3. Methods

This cross-sectional study is a part of the Pakistan Initiative
to Promote Physical Literacy (PAK-IPPL) among children
[52], which aims to evaluate the reliability and validity of
the Urdu version of the CAPL-2 questionnaire among
school-aged children in Multan city. The study employed
convenience sampling techniques [20, 53] to collect data
from 8- to 12-year-old children. The research was conducted
in two phases: the first phase involved the translation and
cross-cultural adaptation of the CAPL-2 questionnaire from
English to Urdu. The second phase involved implementing a
cross-sectional study to collect data for the reliability and
validity analysis of the newly adapted CAPL-2 Urdu version
of the questionnaire (CAPL-2U).

3.1. Participants. Eight higher secondary schools (HSS)
located in Multan were contacted to participate in the study.
A total of 5 schools agreed to participate, representing a
response rate of 62.5%. A simple random sampling method
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was used to select 350 students aged 8-12 from these schools
between August and December 2020. The total number of
registered students aged between 8 and 12 years in the five
schools was 2,579 [54]. Each student was assigned a distinct
number using a random number generator. Using simple
random sampling, a sample size of 350 students was selected
by generating random numbers between 1 and 2,579. This
represents approximately 13.58% of the students aged 8-12
in the five schools. However, 25 participants were excluded
from the final analysis due to missing data for the retest
study.

The chosen sample size is adequate for studies accessing
reliability, as it aligns with previous literature on reliability
studies [20, 21, 55]. The choice of 8-12-year-old children
as participants in the study was based on the fact that the
CAPL-2 questionnaire, which was used in the study, was
explicitly designed for use among 8-12-year-olds. Therefore,
this age group was selected to determine the questionnaire’s
psychometric characteristics of reliability and validity [56].
Before participating in the study, students were given a
detailed verbal description of the study’s purpose and back-
ground. Participation was voluntary and required the con-
sent of a parent or guardian. No compensation was
provided for participating in the study. Individuals were
required to be in good physical and medical health and not
have any chronic illnesses to be eligible to participate. The
inclusion criteria for this study were as follows: (a) students
without having chronic diseases and medical conditions; (b)
no formal diagnosis of motor, physical, or mental disorders,
which could influence study participation; and (c) students
who comprehended the study requirements and exhibited
a willingness to fulfil them. If participants did not meet these
criteria, they were replaced with another student from the
same age group and school; detailed criteria have been dis-
cussed in previous studies [52, 57, 58].

3.2. Ethics Approval. In accordance with the principles out-
lined in the Declaration of Helsinki, ethical approval was
granted by the Shanxi University School of Physical Educa-
tion in 2020 (letter no. SXULL201912). Prior to the study,
permission was obtained from the South Punjab Education
Department and written or verbal consent from school prin-
cipals and parents of participants was also secured. Addi-
tionally, before initiating the translation process, the
HALO research group granted approval via email for the
translation and cross-cultural adaptation of the CAPL-2
questionnaire from English to Urdu.

4. Measures and Procedure

A self-designed questionnaire was administered to the par-
ticipants. The first section gathered demographic informa-
tion, such as the participants’ names, ages, genders, and
cities of residence. The second section included anthropo-
metric measures, such as height, weight, body mass index
(BMI), and waist circumference (WC).

Height: height was measured in centimeters (cm). Stu-
dents were asked to remove their shoes and stand with their
backs against a wall. A measuring tape was placed on the top

of the head and extended down to the floor to measure the
children’s height in centimeters.

Weight: weight was measured in kilograms (kg). Students
were asked to stand on a digital scale and wear minimal
clothing. The scale was calibrated before each measurement.
The examiner stood on the participant’s right side and
instructed them to stand naturally in the scale’s center. The
examiner recorded the weight value on the assessment sheet
when the scale values increased from zero kilogram and
remained the same for five seconds.

Body mass index: BMI was calculated using the formula

BMI =W kg /H m 2 [59]. Further, the resulting value
was used to classify the participant’s weight as underweight,
normal weight, overweight, and obese as per the CDC per-
centiles [59, 60].

Waist circumference: WC was measured in centimeters.
Students were instructed to stand upright with their feet
together and their stomachs and arms relaxed by their sides.
The measurement was taken at the midpoint between the
lowest rib and the iliac crest [61]. The examiner ensured
the tape was parallel to the ground and not compressing
the skin. The measurement was taken in centimeters (cm).

4.1. Canadian Assessment of Physical Literacy-Second
Edition. Physical literacy is crucial for children’s overall
health and well-being. The CAPL-2, a widely recognized
instrument, measures PL in children [50] and is aligned with
the core PL philosophy [15]. The CAPL-2 assesses PL in four
domains: “daily behavior, physical competence, motivation
and confidence, and knowledge and understanding” [26].
Further, each domain has different assessment tests and sub-
scales, illustrated in Figure 1. Measuring PL through the
CAPL-2 is a multistep process that involves administering
and scoring a set of standardized tests and self-report mea-
sures [62], as explained in Figure 2. The following method
is recommended for measuring PL through the CAPL-2:

Physical Competence. The CAPL-2 assesses physical
competence using a series of tests that include observations
and scoring of children’s physical fitness, such as the Cana-
dian Agility and Movement Skill Assessment (CAMSA)
[63], the Progressive Aerobic Cardiovascular Endurance
Run (PACER) [64], and the plank isometric hold [65]. These
tests assess an individual’s ability to perform physical activ-
ities, including fundamental movement skills, physical fit-
ness, and sport-specific skills.

Daily Behavior. Daily behavior domains access an indi-
vidual’s engagement in PA through objective and subjective
methods [66]. The objective method involves participants
reporting their seven-day step count, measured through a
pedometer. The subjective method involves a self-report
item about the frequency and duration of participants’
moderate-to-vigorous physical activity (MVPA) for at least
60 minutes per week [62].

The Motivation and Confidence (Affective Domain). The
motivation and confidence domains assess an individual’s
psychological and emotional responses to physical activity
rather than physical abilities. The M&C domain measures
four aspects: “predilection, adequacy, intrinsic motivation,
and perceived competence” [62]. CAPL-2 examines these
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through a 12-item self-report questionnaire. Each item is
allocated 2.5 points, totaling 30 points. Scores, ranging from
0.5 to 7.5 points for each element, derive from 3 items (2.5
points per item) [26, 62] and inform the overall motivation
and confidence level in PL.

The affective domain assesses an individual’s level of
interest and enjoyment in PA. In terms of predilection, indi-
viduals with high motivation levels tend to have a preference
for PA and enjoy engaging in it. In terms of adequacy, indi-
viduals with high confidence levels tend to have the adequate
self-perception and self-esteem required to engage in PA and
will be likelier to engage in PA [17]. The confidence domain
assesses an individual’s perceived competence and intrinsic
motivation in relation to PA. It is designed to measure an
individual’s self-efficacy, which refers to an individual’s
belief in their ability to engage in PA successfully. A person
with high self-efficacy will feel confident in their ability to
participate in PA and will be more likely to engage in
PA [17].

The Knowledge and Understanding Domain (Cognitive
Domain). The CAPL-2 assesses the knowledge and under-
standing domain consisting of a total of 10 points, which
comprises five questions, the first four questions of which
are multiple-choice format (1 point per question; a total of
4 points) and the fifth of which is a fill-in-the-blank format
(1 point per fill-in-the-blank space; 6 points in total) [62].
The scores are based on the accuracy level or the response’s
correctness. The total score for the K&U domain is then cal-
culated by summing the scores for each questionnaire ques-
tion. The scores can range from 0 to 10, where higher scores
indicate a higher level of K&U of PL [62]. It is important to
note that this is a self-reported assessment and relies on the
individual’s perception of their K&U [17]. The scores should
be considered alongside other measures of PL and PA partic-
ipation to get an overall picture of an individual’s PL.

4.2. Urdu Translation and Cross-Cultural Adaptation
Procedure. The generalizability of a tool or questionnaire
across different geographic locations, cultural contexts, and
eras cannot be guaranteed [67]. Tools designed in a foreign
language, cross-cultural adaptation, and validation are cru-
cial before their application to broader populations [68].
Though no standard protocol exists for tool adaptation
across languages and cultures [69], relying solely on basic
translation can compromise accuracy [70]. To reduce bias,
complete translations and cultural adaptations must be com-
pleted before using an untested instrument on a larger sam-
ple [71]. In line with this, the CAPL-2 questionnaire was
translated and cross-culturally adapted into Urdu for use
in the Pakistani population. The current study adopted Bea-
ton et al. [72] method proposed for translation and cross-
cultural adaptation as illustrated in Figure 3, which was
followed by the six stages of translation, synthesis, back
translation, expert committee review, pretesting, and sub-
mission of documentation to the expert committee for
appraisal of the adaptation process.

Step 1. The first step involved translating the CAPL-2
questionnaire and testing materials by two experienced
bilingual professionals who were native Urdu speakers with
a command of English (as they had majored in English).
The translators were blinded to each other and prepared
two different translations (T1 and T2). They also provided
detailed written reports outlining any changes made.

Step 2. The two translators worked together to synthesize
a T3 version under the observation of a third observer trans-
lator. They prepared a synthesized report from the two (T1-
T2) translations and prepared the T3 Urdu version. The
third observer translator played an important role in mediat-
ing between the first two translators and helped them to
reach a consensus about the Urdu wording of specific items;
the third observer translator also prepared a detailed report
on how the T3 version was prepared, including any changes
that were resolved and addressed.

Step 3. A back translation was performed by an expert
translator fluent in both Urdu and English to ensure transla-
tion validity. The expert was blinded to the original manuals
and did not have a health and physical education back-
ground. This expert translated the T3 Urdu version back
into English, referred to as the BT0 English version. This
step ensured the content validity of the tool by retranslating
it into English and highlighting any inconsistencies or
ambiguous phrases. To further confirm accuracy, two more
translators produced back translations labelled BT1 and
BT2 Urdu versions from the BT0 English version. Like the
previous translators, they were blinded to each other and
the original manuals. This additional step ensured that the
translation was accurate and consistent across multiple
translators.

Step 4. The fourth step is important in achieving a tool’s
translation, cross-cultural adaptation, and content validity.
An expert panel comprised of two sports science professors,
three Ph.D. scholars in sports science and physical educa-
tion, and five high school physical education teachers. After
obtaining consent from each participant over the phone, the
principal investigator shared the original and all translated

Knowledge
and

understanding

Daily behavior

Motivation and
confidence 

Physical
competence

Physical
literacy

Figure 1: The core domains of physical literacy adopted from
HALO [62].
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versions (T1, T2, BT1, and BT2) with the panel, explaining
the changes made. The panel discussed semantic, idiomatic,
experiential, and conceptual equivalences through a series of
meetings. The committee reached a consensus by the fourth
meeting, finalizing the CAPL-2U version for pilot testing.

Step 5. The fifth step involved pilot testing, which also
aimed to evaluate the face validity of the CAPL-2U question-
naire. This involved testing with 10 PE teachers and 35
school children [72] aged 8-12 from Multan. The partici-
pants were asked to complete the CAPL-2U questionnaire
and, subsequently, were interviewed by the data collection

team members to elicit feedback on any difficulties they
may have encountered in comprehending and under-
standing the meaning and concepts presented in the ques-
tionnaire. While the feedback was largely positive, the
research team noted a few suggested modifications and
presented them to the expert committee. The expert com-
mittee reviewed these suggestions and recommended neces-
sary revisions to the questionnaire before it was used in the
main study. This phase was essential in confirming the
CAPL-2U questionnaire’s face validity and refining it for
the main study.

Objectively measure physical activity
(25 points)

Canadian agility and movement skill
assessment (CAMSA) (10 points)

Physical activity comprehension &
understanding (6 points)

Subjectively measure physical
activity (5 points) Plank isometric hold (10 points)

Progressive aerobic cardiovascular
endurance run (PACER) (10 points)

Daily PA guideline (1 point)

Cardiorespiratory fitness definition (1 point)

Predilection (7.5 points)

Adequacy (7.5 points)

Perceived competence (7.5 points)

Canadian assessment of physical literacy-2 (CAPL-2) domains

Knowledge & understanding Motivation & confidence Daily behavior Physical competence

Intrinsic motivation (7.5 points)Muscular strength & endurance definition
(1 point)

Improve sport skills (1 point)

The CAPL-2 questionnaire consisted of
question from:

(1) Subjectively measure physical activity of DB domains
(2) Motivation & confidence

(3) Knowledge & understanding

Figure 2: CAPL-2 and subdomain scoring [62].

Steps 2:
Synthesis

Steps 3: Back
translation

Steps 4:
Expert committee

review

Steps 5:
Pretesting

Steps 6: Subm
ission to expert com

m
ittee for approval

Questionnaire translation and cultural adoption procedure from English to Urdu

  Written report for each version (T1 & T2)

  Written report as T3 (3rd translation script)

  Written report for each version of B1 & B2

  Written report

  Written report

Steps 1:
Translation

 (i) Two translation (T1 & T2)
 (ii) From English to Urdu
 (iii) Informed + uniformed translator

 (i) Synthesize T1 & T2 into T3
 (ii) Resolving discrepancies with
  translator reports

 (i) N = 35
 (ii) Complete questionnaire
 (iii) Probe to get at understanding of each item

 (i) Two English translator (English first language)
 (ii) Blind to the original version
 (iii) Used T3 for back translation
 (iv) Created two back translation B1 & B2 

 (i) Review all reports
 (ii) Methodologist, developer, professional
  linguist and translators
 (iii) Reached consensus on discrepancies
 (iv) Produced pre-final version

Figure 3: Translation and cross-cultural adaptation process recommended by Beaton et al. [72].
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Step 6. In the concluding phase, the principal investiga-
tor submitted all translations, the finalized CAPL-2U ver-
sion, and the pilot and face validity reports to the expert
committee. The expert committee carefully reviewed the
content of the current questionnaire version, considering
all stages and reports from the translators. Expressing satis-
faction, minor revisions were suggested. The committee
expressed satisfaction with the processes adopted in the
translation and cross-cultural adaptation of the CAPL-2
questionnaire. Further, it approved the CAPL-2 Urdu ver-
sion for further testing, deeming it fit for the main study.
This indicated that the questionnaire met the standards of
content validity and was suitable for use in the main study.
This final stage of the research was crucial in ensuring the
questionnaire’s validity and reliability and preparing the
instrument for the main analysis.

4.3. Procedure. Further, the current study is aimed at inves-
tigating the test-retest reliability of the CAPL-2 Urdu version
among 350 students aged 8-12 years from five HSS in the
city of Multan. The chosen sample size aligns with literature
recommendations for reliability and validity studies [73–75].
Before data collection, the CAPL-2 questionnaire and other
necessary materials were translated and cross-culturally
adapted. The study was conducted over a period of three
months, specifically from August to October 2020. The prin-
cipal investigator contacted the focal person of each school
and scheduled a day and time to conduct the study. Upon
arrival at the designated school, the principal investigator
obtained verbal permission from the school and called 20
selected students to separate classrooms. The data collection
process was carried out under the supervision of the princi-
pal investigator and school focal personnel. Data collection
and testing were mostly conducted during drill classes (PE
class) to minimize interruption to the teaching schedule.

The researcher first provided an overview of the study’s
purpose and introduced the CAPL-2U questionnaire to the
participating students. After distributing the questionnaires,
instructions were provided for completion. While students
were urged to seek clarifications, if necessary, they were
advised to answer based on their comprehension without
any time constraints. This same data collection method
was adopted in all five schools. Data from 350 students were
compiled for the initial test, and 325 students participated in
the retest. The retest study was conducted one week after the
initial test, which was deemed a reasonable time frame for
the children to ensure that they could not remember the
questionnaire in detail.

4.4. Data Analyses. The present study utilized IBM SPSS ver-
sion 22.0 to analyze the collected data statistically. Normality
was assessed through the Q-Q plot and histogram test, with
a parametric test employed due to the normal distribution of
the data. Outliers were identified using the ±5 Z-score
method. Additionally, a descriptive analysis was conducted
to describe the variables of age, height, body weight, BMI,
and WC through mean and standard deviation and the
chi-squared test to identify differences between the genders
among all variables. The internal consistency reliability was

measured for each domain, and the subdomain construct
of the CAPL-2U questionnaire using Cronbach’s alpha (α),
with values >0.7, was considered good for higher internal
consistency [76].

The test-retest reliability of each item and composite cat-
egory of the CAPL-2U questionnaire was assessed by calcu-
lating the intraclass correlation coefficient (ICC) values
(with a 95% confidence interval). The ICC values of <0.02
were considered weak agreement, values of 0.21-0.40 were
considered fair, 0.41-0.60 were considered moderate, 0.61
to 0.80 were considered significant, and values >0.80 were
considered excellent [77]. The paired sample t-test was uti-
lized to compare and identify differences between test and
retest results. Pearson’s correlation was used to find each
item’s correlation with each construct’s total scores for both
the test and retest, and the correlation was found significant
at the 0.01 level. The correlation was found per the following
classifications: >0.81 = excellent, 0.61-0.80 = very good,
0.41-0.60 = good, 0.21-0.4 = acceptable, and <0.20 = insuffi-
cient [78]. The standard errors of measurement (SEM) were
calculated through the following equation: SEM = SD ×√
1 − ICC . The percent error of SEM (SEM%) was calculated
through the following equation: SEM = SEM ×mean × 100
. The minimum detectable changes (MDCs) were calculated
through the following equation: MDCs = 2 × 1 96 × SEM.

5. Results

5.1. Descriptive and Inferential Analysis. Table 1 summarizes
the demographic and anthropometric characteristics of 325
students aged 8 to 12 by gender. The mean age was 10.00
years, with nonsignificant differences (p = 0 966) between
both genders. Boys had higher body weight, height, BMI,
and WC than girls, although the differences were not statis-
tically significant (p > 0 966), except for WC, where the dif-
ference was significant.

Table 2 presents the mean and test-retest reliability mea-
sures for the domains of the daily behavior questionnaire.
The mean number of weekdays with at least 60 minutes of
MVPA was 4.92 and 5.04 for the test and retest, respectively.
The paired sample t-test results indicated no significant dif-
ference (p > 0 05) between the test and retest scores. Further-
more, as measured by Cronbach’s alpha, the internal
consistency for the DB domains was 0.929, which is consid-
ered good, indicating excellent consistency between the test
and retest scores. Additionally, the intraclass correlation
coefficient (ICC) value was 0.963 (95% CI: 0.899-0.949),
which is considered excellent and demonstrates that the
translation of this domain is reliable.

Table 3 presents the mean composite scores of the test-
retest and reliability measures for the knowledge and under-
standing domain. The results indicate that overall, the com-
posite scores for the retest were higher than the composite
test scores. Specifically, the retest scores were higher than
the test scores in all the K&U domain questions, with a non-
significant difference (p > 0 05). The Cronbach’s alpha for
the K&U domain composite scores was found to be 0.992,
considered an excellent internal consistency level. Also, for
the other domains, Cronbach’s alpha ranged from 0.906 to
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0.993, indicating excellent internal consistency. The correla-
tion of each item with the composite domain scores for the
test and retest was significant and acceptable to very good
(ranging from 0.318 to 0.731 and 0.318 to 0.725 for the
test-retest, respectively). The reliability of the K&U domain
as measured by ICC was 0.983, indicating excellent reliabil-
ity. Furthermore, ICC ranged from 0.827 to 0.986 for each
domain item, indicating excellent reliability of the CAPL-
2U K&U domain questionnaire.

Table 4 presents the results of the test-retest and reliabil-
ity measures for the motivation and confidence domain. The
data demonstrate that the composite scores for the retest
were higher than the composite test scores for all constructs
within the M&C domain. Additionally, the retest scores were
found to be higher than the test scores for each question
within the M&C domain constructs, with no significant dif-
ference (p > 0 05) observed. However, there were exceptions
for the adequacy construct item 1 and intrinsic motivation

Table 1: Characteristics of the study participants.

Characteristics
Overall (n = 325)

x ± SD
Boys (n = 171)

x ± SD
Girls (n = 154)

x ± SD p value

Age (years) 10.00 (1.41) 10.00 (1.45) 9.99 (1.38) 0.966

Body weight (kg) 30.17 (8.98) 30.56 (9.28) 29.73 (8.63) 0.424

Height (m) 138.38 (12.81) 139.01 (13.39) 137.68 (12.11) 0.367

BMI (kg/m2) 15.56 (3.28) 15.61 (3.28) 15.50 (3.30) 0.765

WC (cm) 58.28 (9.37) 59.38 (9.63) 57.05 (8.91) 0.031

Note: data is presented as follows: x: mean; SD: standard deviation; BMI: body mass index; WC: waist circumference; p value significant at < 0.05. p value in
bold shows significant difference.

Table 2: Test-retest difference and reliability in the CAPL-2U questionnaire daily behavior domain and construct.

Daily behavior
Test (n = 325) Retest (n = 325) Reliability test

x ± SD Item total
correlation

x ± SD Item total
correlation

Cronbach’s α ICC (95% CI) p value+ SEM %SEM MDC

Subjectively
measured DB

4.97 (1.01) N/A 5.00 (1.03) N/A 0.964 0.930 (0.913–0.944) 0.132 0.27 5.45 0.76

Note: DB: daily behavior. Data is presented as follows: x: mean; SD: standard deviation; N/A: not applicable; ICC: calculated with a two-way mixed model,
absolute agreement, and single measure; p value+: paired sample t-test. SEM: standard error of measurement; %SEM: standard error of measurement as
a percentage; MDC: minimum detectable change; Cronbach’s alpha α: >0.7 = good; ICC: <0.02 = weak, 0.21-0.40 = fair, 0.41-0.60 = moderate, 0.61 to
0.80 = significant, and >0.80 = excellent.

Table 3: Test-retest difference and reliability in the CAPL-2U questionnaire knowledge and understanding domain.

K&U
Test (n = 325) Retest (n = 325) Reliability test

x ± SD Item total
correlation

x ± SD Item total
correlation

Cronbach’s α ICC (95% CI) p value+ SEM %SEM MDC

Physical activity
understanding

0.83 (0.38) 0.318∗∗ 0.85 (0.36) 0.318∗∗ 0.906 0.827 (0.788–0.860) 0.109 0.16 18.59 0.44

Cardiorespiratory
fitness definition

0.69 (0.47) 0.666∗∗ 0.70 (0.59) 0.656∗∗ 0.951 0.906 (0.884–0.925) 0.249 0.18 25.84 0.50

Muscular endurance
definition

0.48 (0.50) 0.535∗∗ 0.50 (0.51) 0.523∗∗ 0.962 0.927 (0.909–0.941) 0.132 0.14 27.56 0.38

Improve sport skills 0.69 (0.47) 0.659∗∗ 0.70 (0.45) 0.630∗∗ 0.946 0.898 (0.874–0.918) 0.166 0.15 21.44 0.42

PA comprehension 3.64 (1.17) 0.731∗∗ 3.66 (1.18) 0.725∗∗ 0.993 0.986 (0.982–0.988) 0.083 0.14 3.81 0.39

Composite K&U
domain score

6.32 (1.94) N/A 6.37 (1.95) N/A 0.992 0.983 (0.978–0.986) 0.009 0.25 3.99 0.70

Note: K&U: knowledge and understanding. Data is presented as follows: x: mean; SD: standard deviation; N/A: not applicable. Correlation is significant at the
0.01 level; Cronbach’s α was calculated for each construct; ICC: calculated with a two-way mixed model, absolute agreement, and single measure. p value+:
paired sample t-test, value in bold shows a significant difference. SEM: standard error of measurement; %SEM: standard error of measurement as a percentage;
MDC: minimum detectable change; Cronbach’s alpha α: >0.7 = good; ICC: <0.02 = weak, 0.21-0.40 = fair, 0.41-0.60 = moderate, 0.61 to 0.80 = significant,
and >0.80 = excellent. Pearson’s correlation R: >0.81 = excellent, 0.80-0.61 = very good, 0.60-0.41 = good, 0.40-0.21 = acceptable, <0.20 = insufficient. ∗∗: shows
p < 0.01 for item-total correlation.
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item 3, where the test scores were higher than the retest
scores but with no statistically significant difference. The
Cronbach’s alpha for the M&C domain composite scores
was found to be 0.992, indicating an excellent level of inter-
nal consistency. Additionally, for the predilection, adequacy,
intrinsic motivation, and PA competence constructs, Cron-
bach’s alpha was >0.7, indicating excellent internal consis-
tency. The correlation of each item with the composite
domain scores for the test and retest was statistically signif-
icant, ranging from significant to excellent (ranging from
0.818 to 0.973 and 0.820 to 0.968 for the test-retest, respec-
tively). However, the correlation for adequacy items 1 and
3, and PAC item 1 was moderate and fair, respectively.
The reliability of the M&C domain as measured by ICC
was 0.983, indicating excellent reliability. Furthermore, for
each domain item, ICC ranged from 0.857 to 0.993, indicat-
ing excellent reliability of the CAPL-2U M&C domain
questionnaire.

Translation, Cross-Cultural Adaptation, and Content
validity. The translation, cross-cultural adaptation, and
content validity were completed in steps 4 and 6 by ten
expert committee members. The expert committee member
suggested modifications and changes for appropriate words
and phrases to align with children’s comprehension. For
instance, three PE teachers recommended a few changes
to terms that were difficult for the children to understand,
such as “aerobic fitness; cardiorespiratory fitness; push,
pull, or stretch, and muscular strength” (see supplementary
table S1).

The questionnaire’s translation process involved both
forward and backward translation procedures. The research
team, experts, and translators were actively engaged in each
step of the process. After completing these procedures, mod-
ifications were made to enhance relevance, clarity, and com-
pleteness within each domain and construct. A consensus
was reached regarding the CAPL-2 Urdu translation after
thoroughly assessing its content validity by a panel of ten
expert committee members, who agreed that the final ver-
sion was simple and easy to read.

Face Validity. The CAPL-2U questionnaire’s face valid-
ity was assessed in step 5 with 15 PE teachers and 35 school
children. A few changes were suggested after the pilot testing
in step 5 (see supplementary table S1). In general, teachers
found the meanings and concepts of the CAPL-2U
questionnaire satisfactory and did not face any difficulty
while filling it out. Only seven teachers suggested minor
changes. Five children were confused while selecting the
correct CAPL-2U questionnaire section-1 option, though
they understood the question and were given options.
Section-3, questions 1-3 were the most time-consuming for
the children as ten students were asked to help the
researcher clarify and read the question many times before
selecting the given options. Overall, no negative feedback
was given about the CAPL-2U language. To complete the
18-item questionnaire, participants took a minimum of 10
to 25 minutes, and most participants easily understood the
questions. Thus, the face validity did not require any major
revisions. All the expert committee members, PE teachers,
and students rated the face validity as good and satisfactory

(the final version of the CAPL-2U questionnaire is attached
in Appendix A file).

6. Discussions

The significance of physical literacy in fostering overall
health and well-being is increasingly recognized. This recog-
nition underscores the importance of scientifically assessing
PL in children, considering it encompasses not merely phys-
ical abilities but also motivation, confidence, and knowledge
essential for participating in physical activity. With the
alarming rise in childhood obesity and inactivity, tools that
validly and reliably assess PL in children are vital to enhanc-
ing health outcomes and preventing chronic diseases in later
life. Currently, no tools exist to evaluate physical literacy
within the Pakistani population. Addressing this research
void, our study translated and culturally adapted the
CAPL-2 questionnaire into Urdu, resulting in the CAPL-
2U version. This research also offers evidence on the reliabil-
ity of the CAPL-2U when applied to 8-12-year-old children
in Multan, South Punjab, Pakistan. Notably, this is the first
study to present evidence on both the reliability and validity
of the CAPL-2U questionnaire.

The CAPL-2 protocol has been validated in China [21],
Greece [50], Denmark [41], and Iran [51]. Additionally,
the questionnaire’s reliability has been only established for
the Spanish population [20]. Scholars highlight the impor-
tance of empirical research to deepen our understanding of
PL and advocate for developing and applying PL assessment
tools across diverse populations [79]. Analyzing results from
different populations allows for a more comprehensive inter-
national conceptualization of PL [80]. As a result, there is a
growing demand for greater utilization of PL assessment to
understand this approach more profoundly [81]. To ensure
the validity and reliability of the psychometric properties
for specific populations, researchers suggest translating and
culturally adapting the CAPL-2 questionnaire [41]; this will
involve modifying the questionnaire based on the linguistic
and cultural context of the target population [41, 51].

The current study successfully carried out the translation
and cultural adaptation of the CAPL-2 questionnaire into
Urdu, resulting in the CAPL-2U questionnaire. The findings
showed that expert panel members and participants found
the questionnaire to have strong face and content validity,
consistent with previous research that demonstrated the
benefits of using appropriate methods and techniques [20].
The inclusion of pictures in the questionnaire was effective
in helping most children to comprehend the questions and
making the questionnaire more engaging [82]. Additionally,
a Danish study [41] that utilized a video to aid children who
had difficulty reading the questions reported good reliability
of the CAPL-2 protocol and emphasized the importance of
incorporating such aids in fostering understanding during
the cross-cultural adaptation process.

The current study assessed the test-retest reliability of
the CAPL-2U questionnaire over a one-week interval across
all domains and each subdomain, revealing excellent inter-
nal consistency in all four domains. These results surpass
those of a previous Chinese study, which reported only low
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internal consistency for the composite domain scores of
CAPL-2 [21]. The reliability of one construct of the daily
behavior domains (self-reported MVPA) showed excellent
reliability with an ICC value of 0.930 and high internal con-
sistency with a value of 0.964, which is higher than the nor-
mal range [76]. The test-retest reliability results for the daily
behavior domains align with a Spanish study [20], which
also reported high internal consistency (Cronbach’s α =
0 987). Furthermore, this study also reported excellent test-
retest reliability by reporting ICC values of 0.975, similar
to the current research. Additionally, a Finnish study
reported the significant test-retest reliability of self-
reported MVPA for 11- to 15-year-old children with ICC
values of 0.720, comparable to our findings of the current
research [83].

The CAPL-2U questionnaire demonstrated high internal
consistency in the knowledge and understanding domains,
as measured by Cronbach’s alpha ranging from 0.906 to
0.992. This was comparable to the results of a Spanish study
[20]. The test-retest reliability, indicated by ICC values rang-
ing from 0.827 to 0.986, exceeded the moderate to perfect
reliability results reported in another study [20]. The strong
correlation between all test items suggests that the question-
naire was effectively translated and adapted to the Pakistani
culture; a similar significant correlation was previously
reported [20, 43]. Another Chinese study, however, reported
a Cronbach’s alpha of 0.52, highlighting poor reliability for
the K&U domains’ composite scores [21]. Our study, in con-
trast, shows superior results in these domains. Considering
the limited literature on the CAPL-2 questionnaire’s reliabil-
ity, this study offers valuable comparative insights. Thus,
future research is advised to explore the questionnaire’s reli-
ability for each domain- and construct-wise in diverse pop-
ulations to facilitate further comparisons.

The motivation and confidence domains of the CAPL-
2U questionnaire showed high internal consistency for each
construct and item. This means the questionnaire consis-
tently measures these constructs over time and across differ-
ent people. These results were consistent with previous
studies in Spain [20] and China [21], which also showed
high and acceptable internal consistency for the M&C
domains. Dias et al. study reported high internal consistency
for the motivation towards physical activity scale, with a
value of α = 0 91 [84]. Such evidence highlights the strong
reliability of the CAPL-2U questionnaire in measuring moti-
vation and confidence. The results showed excellent test-
retest reliability for each construct and item of the CAPL-
2U questionnaire, as determined by ICC. These results were
consistent with Spanish studies where ICC values ranged
from significant to excellent [20]. A Spanish study reported
almost perfect reliability, with ICC values greater than
0.90. This indicates that the CAPL-2U questionnaire has
strong test-retest reliability [85]. Another study provided
an omega reliability of 0.7 for the M&C domains, which is
lower than the current study [41].

Further, the results showed that the test-retest correla-
tion between the items and their domains was significant
and ranged from very good to excellent, except for PAC item
1, which showed a good correlation with its domain. The

correlation between the items and their constructs within
the M&C domain was higher than in the previous study
[20]. The difference between the test and retest results was
nonsignificant for all items in the M&C domain except for
PAC item 3. This could be due to the children reporting
higher motivation towards physical activity competence
during the second test. This result is supported by a Chinese
study that found very good reliability for the M&C domains,
as indicated by a value of α = 0 82 [21]. The consistent
results across studies confirm the reliability and validity of
the CAPL-2U questionnaire for the Pakistani population.

PL holds substantial potential for holistic child develop-
ment. However, the absence of reliable and culturally rele-
vant instruments for PL assessment has been a challenge.
The current study demonstrates that the Urdu adaptation
of the CAPL-2 questionnaire can be considered a reliable
tool for assessing PL in Pakistani children. This cultural
adaptation provides a valuable opportunity for global
comparisons across diverse socioeconomic and cultural
backgrounds. Moreover, integrating PL into the Pakistani
education system promises enhanced physical education
quality, promoting healthier lifestyles and curbing sedentary
behaviors among youth.

7. Conclusions

In conclusion, based on the results of test-retest reliability
and internal consistency analyses, it can be concluded that
the Urdu version of the Canadian Assessment of Physical
Literacy-Second Edition, named CAPL-2U, is a valid and
reliable tool for evaluating Pakistani children’s PL. The
CAPL-2U can be obtained as Appendix A file and the orig-
inal English version can be found as Appendix B. Therefore,
it is recommended that the complete CAPL-2 protocol be
adapted for use in Pakistani children, thus making CAPL-
2U a valuable tool for the Pakistani population.

7.1. Key Findings. The Urdu version of the CAPL-2 was
effectively translated and culturally adapted for use in Paki-
stan, following best practices. Modifications were made by
an expert committee to ensure its relevance and comprehen-
sibility to Pakistani children. The CAPL-2U exhibited high
reliability and internal consistency across the domains of
daily behavior, knowledge and understanding, and motiva-
tion and confidence, with the daily behavior domain show-
ing near-perfect consistency. Involving 350 school children
and utilizing a rigorous translation-back translation method,
the CAPL-2U was validated. Both teachers and children
confirmed its clarity and relevance during the face validity
assessment, necessitating only minor revisions. The study
supports the CAPL-2’U’s use in Pakistan and nations with
similar cultural and linguistic contexts, highlighting its sen-
sitivity to track changes in physical literacy over time.

7.2. Novelty of Study. This study is the first comprehensive
assessment of the psychometric properties of the CAPL-2
questionnaire for Urdu-speaking Pakistani children, extend-
ing its applicability to Urdu-speaking populations, including
those in India. Our expanded sample size captures a broader
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spectrum of participants from Pakistan, addressing the gaps
left by prior validations that were primarily conducted in
Western demographics. To ensure the scale’s cultural rele-
vance and comprehensibility, we employed a precise process
of translation, back translation, and adaptation. Moreover,
content and face validity, areas not addressed in previous
studies, strengthen our research. Moreover, our adaptation
of the CAPL-2 includes visual aids to enhance comprehen-
sion of health concepts. Finally, the incorporation of content
and face validity, previously overlooked, alongside measures
like test-retest reliability, internal consistency, and interrater
reliability, the current study offers a robust evaluation of the
scale’s reliability and relevance for cross-cultural contexts.

7.3. Limitations and Recommendations. While the present
study has advanced our understanding of physical literacy
assessment in Pakistan, several limitations need consider-
ation. The study did not include other physical literacy
assessment tools to assess concurrent validity, making it dif-
ficult to say definitively whether the CAPL-2 battery is a
valid measure of PL in Pakistani children. Additionally, the
limited sample size employed in the study presents a chal-
lenge to the generalizability of the results. For findings to
have broader applicability, future endeavours must engage
larger samples, ensuring a representation that encapsulates
variations in anthropometric indices, diverse geographical
locations, and a spectrum of socioeconomic statuses within
the Pakistani context.

The validation of the questionnaire in other languages is
encouraging, and future research should draw inspiration
from methodologies adopted by countries such as Greece,
China, and Denmark. There is a compelling case for future
research to adapt the CAPL-2 battery holistically for Paki-
stani children. Such adaptations would potentiate the bat-
tery’s efficacy in discerning Pakistani children’s health, PA
cognition, and motivational thresholds. Longitudinal studies
are encouraged to trace the evolution of physical literacy.
Further investigation is also recommended to explore the
relationship between PL and other personal development
factors, such as creativity and empathy, as well as the influ-
ence of family context, including parental PL levels and chil-
dren’s social environment, which is also a promising area for
future research. This could help identify physical literacy’s
benefits for children’s overall development. Overall, the
study provides a valuable foundation for future research on
physical literacy in Pakistani children.
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