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Abstract

Background: Physical literacy is a multidimensional construct encompassing physical
competence, confidence, motivation, knowledge, and lifelong engagement in physical
activity. The Perceived Physical Literacy Instrument (PPLI) has been widely used in-
ternationally; however, previous adolescent validations have been based on a reduced
9-item version originally developed for teachers. This study aims to evaluate the validity
and test-retest reliability of a Spanish adaptation of the original 18-item PPLI in Spanish
adolescents aged 11-18 years. Methods: A multi-phase validation study was conducted
with 869 Spanish adolescents (421 females). The procedure included: (1) translation and
cultural adaptation, (2) Exploratory Factor Analysis (EFA; n = 290), Confirmatory Factor
Analysis (CFA; n = 579) and invariance analyses, and (3) test-retest reliability assessment.
Results: EFA supported a three-factor solution comprising 15 items. CFA showed stan-
dardized factor loadings ranging from 0.62 to 0.89, indicating that the latent constructs
were adequately represented. Although the 15-item model showed acceptable fit, a 5-item
unidimensional short form was developed due to limitations in the three-dimensional
models. This short form demonstrated good model fit (scaled RMSEA = 0.073; scaled
CFI = 0.992; SRMR = 0.026), adequate convergent validity (AVE = 0.558), high reliability
(w =0.821), moderate test-retest stability (ICC = 0.69), and full configural, metric, and
scalar longitudinal invariance. Conclusions: The 15-, 9-, and 5-item versions of the PPLI
are valid and reliable options. The 15-item version allows comprehensive assessment and
domain-level interpretation. The 9-item version facilitates comparability with previous
international research. The 5-item version may be useful in contexts with time constraints
but may not be the preferred choice for comprehensive assessment of physical literacy in
clinical or detailed pedagogical diagnostic settings.
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1. Introduction

Physical literacy (PL) has emerged in the last two decades as a core construct in physi-
cal education, sport, and public health. Based on Whitehead’s philosophical framework,
PL is commonly defined as the motivation, confidence, physical competence, knowledge,
and understanding that enable individuals to value and take responsibility for lifelong
engagement in physical activity [1,2]. PL has several domains, such as physical, cognitive,
affective and social dimensions, and involves a holistic journey throughout the life course
with special relevance in education and health [3]. In line with this conceptualization, na-
tional and international frameworks such as WHO Global Action Plan on Physical Activity
2018-2030, UNESCQO'’s Guidelines on Quality PE, and the current Spanish education law
(LOMLOE) have positioned PL as a central educational aim for promoting lifelong active
and healthy lifestyles [4-6].

Adolescence is a critical developmental period for PL. More than 80% of adolescents
aged 11-17 years do not meet physical activity recommendations. This phenomenon has
been relatively stable in the last decade [7] and is especially worrying in the case of female
adolescents, with more than 84% not meeting the recommendations [8]. Higher levels of PL
have been associated with enhanced cardiorespiratory fitness and higher physical activity
levels [9,10]. This suggests that improving PL may enhance physical activity and physical
well-being in children and adolescents. In line with this hypothesis, a recent meta-synthesis
study explored the effects of PL interventions on several crucial variables related to engage-
ment in lifelong physical activity [11]. Specifically, the authors observed improvements in
affective and psychological capabilities, including enhanced enjoyment, self-awareness,
confidence, motivation, resilience, and self-worth; social capabilities, with evidence of
increased engagement, collaboration, leadership, improved behavior, strengthened peer
relationships, and greater social interaction; physical/motor capabilities, involving funda-
mental movement skills, coordination, object manipulation, and sport-related competence;
and cognitive outcomes such as increased knowledge and awareness of physical activ-
ity, enhanced problem-solving, strategy and planning skills, improved focus and tactical
reasoning, and greater body awareness.

PL is extremely important in childhood and adolescence because sedentary behaviors
often increase during the transition to young adulthood [12], which may be a major public
health challenge. PL might be a potential determinant of health across the life span,
since it represents a multidimensional, reciprocal engagement cycle integrating motor
competence, motivation, positive affect, social processes, and knowledge [13]. Thus, PL may
promote sustained participation in physical activity, which in turn induces physiological,
psychological and social adaptations that are associated with reduced risk of chronic disease
and enhanced wellbeing. From this framework, higher PL in childhood and adolescence
may contribute to more active habits and healthier profiles in adulthood.

As a multidimensional variable, PL may be divided into several domains or com-
ponents. In the review and meta-analysis by Jiang et al. [10], four domains were identi-
fied based on the scientific articles included: (a) physical competence, (b) daily behavior,
(c) knowledge and understanding, and (d) motivation and confidence [10]. However, other
domains such as affective/psychological capabilities, social capabilities, physical /motor
capabilities, and cognitive capabilities [11] have been suggested. This conceptual multidi-
mensionality, together with the context-dependent nature of PL, makes valid assessment
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methodologically challenging. A recent systematic review identified a range of PL as-
sessment tools and concluded that most available instruments focus narrowly on either
fundamental movement skills or physical fitness, while only a minority of tools assess
affective, cognitive and physical components in an integrated way [14].

Among the developed tools to evaluate PL, the Perceived Physical Literacy Instrument
(PPLI) is one of the most widely used self-report scales. Sum et al. [15] originally created
an 18-item instrument for physical education teachers, derived from an extensive literature
review, focus groups with experienced teachers, and expert panel review [15]. Exploratory
and confirmatory factor analysis in a sample of Hong Kong physical education teachers
yielded a three-factor structure that included (a) sense of self and self-confidence, (b) self-
expression and communication with others, and (c) knowledge and understanding. The
final version comprised 9 items with satisfactory reliability and model fit. Subsequently,
the same 9-item tool was validated with a large sample of Hong Kong adolescents aged
11-19 years, showing good factorial validity, convergent and discriminant validity, and
measurement invariance across gender [16]. In this study, the authors emphasized that
the item wording was “generic” and not tied to a specific profession, which facilitated
use of the teacher-based items with a sample comprising adolescents without further
qualitative redevelopment.

The 9-item PPLI has been translated and validated in several countries and across
different age groups. In Spain, Mendoza-Mufioz et al. [17] validated a Spanish version for
adults derived from the original 18-item version of the PPLI. The authors conducted both
an exploratory factor analysis (EFA) and a confirmatory factor analysis (CFA) and reported
a valid tool version with good internal consistency, involving 9 items grouped into three
dimensions: (1) physical competence, (2) motivation and confidence, and (3) knowledge
and understanding. Similarly, Lépez-Gil et al. [18], performed a cross-cultural adaptation
and psychometric validation of the 9-item version (S-PPLI) in a sample of 360 Spanish
adolescents aged 12-17 years. In this case, the authors used the reduced 9-item version
validated in Hong Kong adolescents and conducted only a CFA with the Spanish sample.
Their results supported the three-factor structure, with acceptable internal consistency,
moderate-good test-retest reliability, and adequate convergent and discriminant validity.
However, from both theoretical and measurement perspectives, this validated version has
several relevant limitations. First, the item reduction from 18 to 9 items was conducted
exclusively with a sample of physical education teachers, using their responses to decide
which items to retain or discard [15]. It is therefore unclear whether the items that best
discriminated among experienced adult professionals are also optimal for adolescents’
perceptions, given their different life contexts, responsibilities, and needs. Moreover,
the 9 retained items represent only part of the original content domain. For instance,
items concerning establishing friendships through sport or turning sport into an ongoing
life habit were removed during the teacher-based psychometric trimming. Thus, based
on the perspective of Whitehead’s framework [2,19] and recent pedagogical models of
PL in physical education, these omitted elements may be highly relevant to assess a
holistic construct such as PL. In addition, reviews of PL assessment have warned that
many instruments, including frequently used questionnaires, risk oversimplifying the
construct, over-emphasizing selected components (often physical competence), and under-
representing its dispositional and lifelong character [14].

Given these considerations, the present study aimed to evaluate the validity and
test—retest reliability of a Spanish adaptation of the original 18-item PPLI in adolescents
aged 11-18 years. By retaining all original items, we aimed to (1) consider the full holistic
scope of the PL construct as originally conceptualized through extensive literature review,
focus groups, and expert panel review [15]; (2) analyze which items best capture perceived
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PL in the Spanish adolescent context, potentially different from the teacher-based item
selection; (3) generate new Spanish items and psychometric data that reflect adolescent
perspectives and realities; and (4) create a more comprehensive measurement tool, as well
as to explore the possibility of developing a short form for some context where the number
of items and the response time are decisive.

2. Materials and Methods
2.1. Design

A multi-phase validation study employing exploratory factor analysis (EFA), confir-
matory factor analysis (CFA) and test-retest reliability assessment was conducted. The
research was reviewed and approved by the Bioethics and Biosafety Committee of the
University of Extremadura and is in line with Spanish research ethics guidelines and the
updated Declaration of Helsinki [20]. All participants provided written informed consent,
and adolescents provided written assent. All procedures were conducted with the consent
of the parents or legal guardians of the adolescents.

2.2. Participants

The sample consisted of 869 adolescents (421 females) aged 11-18 who completed the
questionnaire once. A subsample involving 106 adolescents completed the questionnaire
again two months later to assess test—retest reliability. Participants were recruited from
16 secondary schools located in different regions of Spain (north, south, west, and east). Of
these, 13 were public schools, two were semi-private (government-funded) schools, and
one was a private institution. Regarding the geographical context, two schools were located
in urban areas with more than 100,000 inhabitants, five in urban areas with populations
between 50,000 and 100,000, four in intermediate areas (10,000-50,000 inhabitants), and five
in rural areas with fewer than 10,000 inhabitants.

Participants were eligible if they met the following criteria: (a) were adolescents
aged 11-18, (b) were enrolled in a secondary education institution at the time of data
collection, (c) were able to read and write in Spanish to understand and complete the
questionnaires autonomously, (d) provided informed consent, and (e) had parental or legal
guardian authorization.

2.3. Instrument

The Perceived Physical Literacy Instrument (PPLI) is a self-report questionnaire based
on the holistic Whitehead’s conceptualization of PL involving confidence, competence,
knowledge, understanding, and motivation for lifelong engagement in physical activity.
The original PPLI was developed for physical education teachers in Hong Kong through
literature review, focus groups, and expert consultation, and subsequently refined to a
9-item version with a three-factor structure supported by exploratory and confirmatory
factor analyses [15]. The same 9-item version was later validated in adolescents from
Hong Kong, confirming adequate factorial validity and measurement invariance across
sex [16]. Items from PPLI are rated on a 5-point Likert scale ranging from 1 (strongly
disagree) to 5 (strongly agree). Items are equally distributed across three dimensions:
(1) sense of self and self-confidence, (2) self-expression and communication with others,
and (3) knowledge and understanding. Subscale scores are calculated by summing the
three items within each factor, and a total score is obtained by summing all items, with
higher scores indicating greater perceived physical literacy. The Spanish adolescent version
(S-PPLI) was validated through CFA from the refined 9-item version validated for teachers
in Hong Kong. It demonstrated good model fit in confirmatory factor analysis (CFI = 0.976;
RMSEA = 0.057; SRMR = 0.031), satisfactory internal consistency (Cronbach’s & ~ 0.87; Mc-
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Donald’s w ~ 0.87), and moderate-to-good test-retest reliability (ICC = 0.62-0.79). Despite
its validation, the 9-item version of the Spanish version presents important theoretical
and measurement limitations detailed in the Section 1. The main limitation is related to
the reduction from 18 to 9 items based on responses from physical education teachers
in Hong Kong, raising concerns about whether the retained items are appropriate for
Spanish adolescents.

2.4. Procedure

To develop and assess the validity and reliability of the PPLI in Spanish adolescents, a
cross-cultural adaptation process was conducted in accordance with well-known guidelines
for the adaptation of self-report measures [21].

The procedure included three phases: (1) translation and cultural adaptation of the
original 18-item PPLI [15], (2) EFA, CFA and invariance analyses for Spanish adolescents,
and (3) test-retest reliability of the PPLL

2.4.1. Phase 1: Translation and Cultural Adaptation to Develop the Spanish Version of PPLI
for Adolescents

This phase involved five stages beginning with translation of the original 18-item
version developed by Sum et al. [15]. This was conducted by two independent bilingual
translators who are fluent in Spanish and English and with previous experience in scientific
translation [22]. The two translators separately translated the original English version
into Spanish.

In the second stage, the two preliminary translations were compared and combined
into a single Spanish version. Discrepancies were discussed until agreement was reached.
This consensus version was subsequently evaluated by two members of the research team
with academic expertise in the field of PL to ensure semantic accuracy, conceptual equiva-
lence, and clarity of wording, while preserving the intent of the original instrument [23,24].

The third stage was the back translation. Here, the consolidated Spanish version was
back-translated into English by an independent bilingual translator who was blinded to the
original questionnaire. This step was conducted to verify conceptual fidelity and to detect
potential inconsistencies or deviations in meaning [25].

After the back translation, in the fourth stage, an expert committee composed of three
specialists with scientific expertise and professional experience working with adolescents
reviewed and provided feedback and recommendations based on all generated materials,
including the original instrument, forward translations, consensus version, and back-
translation. In this stage, a pre-final version was obtained, ready to be tested with the
target sample.

In the fifth and final stage, the version developed in the previous stage was tested
with a sample of 30 adolescent students to evaluate clarity, comprehensibility, and cultural
appropriateness. Based on the feedback provided by these 30 participants, no further
modifications were needed. The resulting version was therefore considered suitable for
subsequent psychometric evaluation in the target population.

2.4.2. Phase 2: Exploratory (EFA) and Confirmatory (CFA) Factorial Analyses

The final Spanish version of the PPLI developed in the Phase 1 was administered
using QR codes or direct links to a Google Forms survey in high schools located in different
regions of Spain. Before data collection, parents or legal guardians were informed about the
study through detailed information sheets disseminated via the schools’ digital learning
platforms, where an opt-out form was available. Student involvement was entirely volun-
tary, and all participants provided informed consent after being clearly told that choosing
not to participate would have no impact on their academic standing or evaluation.
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The original sample (N = 869) was randomly divided into two subsamples in a 2:1 ratio.
Exploratory factor analyses (EFAs) were performed with the first subsample (n = 290),
and confirmatory factor analyses (CFAs) with the second subsample (n = 579), following
best-practice recommendations for scale development and cross-validation [26-28]. The
characteristics of the sample are shown in Table 1.

Table 1. Sociodemographic Data.

Sociodemographic Variable n %
Gender
Female 421 48.45%
Male 448 51.55%
Age
11 4 0.46%
12 133 15.30%
13 124 14.27%
14 128 14.73%
15 197 22.67%
16 169 19.45%
17 102 11.74%
18 12 1.38%

n = sample size; % = percentage.

2.4.3. Phase 3: Test-Retest Reliability

From the original sample (N = 869), a subsample involving 106 adolescents partici-
pated in this phase. They answered the form a second time two months after the first data
collection. Again, parents or legal guardians were informed through the schools’ digital
learning platforms, and an opt-out form was available. Similarly, student involvement was
entirely voluntary, and all participants provided informed consent and were told that there
would be no negative consequence if they decided not to participate. The mean age of
this subsample was 13.45 and the SD was 1.35. The gender distribution was 1:1, involving
53 male adolescents and 53 female adolescents.

2.5. Statistical Analysis

Statistical analyses were conducted in R (version 4.4.2; [29]) using RStudio (version
2025.05.0+496; [30]). Exploratory and confirmatory factor analyses were performed using
the lavaan (version 0.6-19) [31,32] and semTools (version 0.5-7) [33] packages.

The full sample was randomly split into two subsamples. Exploratory factor analyses
(EFAs) were conducted on the first subsample to identify the underlying factor structure.
Confirmatory factor analyses (CFAs) were subsequently conducted on the second subsam-
ple to evaluate the fit of the EFA-derived models and to compare them with theoretically
derived alternative models.

The chi-square test evaluates exact model fit and is therefore highly sensitive to sam-
ple size. As sample size increases, even minor deviations between the observed and
model-implied covariance matrices are likely to yield statistically significant chi-square
values [23,34]. Model evaluation relied primarily on approximate fit indices, including
the root mean square error of approximation (RMSEA), Comparative Fit Index (CFI),
Tucker-Lewis index (TLI), and standardized root mean square residual (SRMR). These
indices provide a more informative assessment of practical model adequacy in large sam-
ples [28,35,36].
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2.5.1. Exploratory Factor Analyses

An EFA was conducted on the 18 items using data from 290 participants. Prior
to extraction, sampling adequacy was assessed using the Kaiser-Meyer—Olkin (KMO)
measure and Bartlett’s test of sphericity. The number of factors was determined using
parallel analysis. Factors were extracted using the robust weighted least squares estimation
(WLSMYV) with oblique (Promax) rotation, allowing for correlated factors [37-39].

Items were considered for removal if they showed one or more of the following
problems: (a) no salient loading (all loadings < 0.40), (b) strong cross-loadings (>0.40 on
two or more factors or small differences in loadings), (c) low communality (R? < 0.30), or
(d) conceptual misfit with the intended construct. After item refinement, factor structure
and model adequacy were re-evaluated using commonly recommended criteria, including
scaled RMSEA, scaled CFI, scaled TLI, and SRMR [35,40]. As the model was estimated
as an exploratory factor model within the SEM framework using lavaan [31,32], model fit
indices correspond to SEM-based fit statistics.

2.5.2. Confirmatory Factor Analyses

CFAs were conducted using data from the second subsample (n = 579). Given the
ordinal nature of the Likert-type scale items, the models were estimated using the robust
weighted least squares estimator (WLSMV). Robust (scaled) model fit indices were assessed,
including robust RMSEA, robust CFI, robust TLI, and SRMR [35,36,40,41]. Convergent va-
lidity was evaluated using the Average Variance Extracted (AVE) values and the magnitude
of standardized factor loadings [42]. Internal consistency reliability was assessed using
McDonald’s w, which provides a model-based estimate of composite reliability suitable for
latent variable models [43,44]. In addition to EFA-derived models, previously published
model structures [15,16] were tested for comparison.

2.5.3. Test—Retest Reliability

Test-retest reliability was examined using intraclass correlation coefficients (ICCs)
based on latent factor scores. CFAs were estimated separately for Time 1 and Time 2, and
factor scores were extracted using empirical Bayes estimation. ICCs were calculated using
a two-way random-effects model assessing consistency for single measurements [ICC(C,1)],
treating the two measurement occasions as “raters.” This approach evaluates the temporal
stability of individual differences while allowing for potential mean-level changes over
time [45,46].

ICCs were computed for the unidimensional model structures. No ICCs were reported
for the second-order factor models, since ICCs assume that the same latent variable is
measured on an equivalent scale across measurement occasions, such that individual
differences can be meaningfully compared over time [45]. In second-order CFA models,
however, higher-order factors do not have unique indicators and are instead inferred
indirectly through first-order latent variables. Factor scores for second-order constructs are
highly dependent on model scaling and estimation at each time point and are not expected
to show stable rank ordering when models are estimated separately [46,47]. Accordingly,
ICCs are not an appropriate reliability index for second-order latent constructs. For this
reason, test-retest reliability was evaluated only for unidimensional models, for which
latent factor scores are well defined and directly comparable across time.

2.5.4. Longitudinal Measurement Invariance

Longitudinal measurement invariance was evaluated for models demonstrating ade-
quate test-retest reliability. Invariance testing followed a hierarchical sequence of increas-
ingly restrictive models, including configural invariance (same factor structure across time),
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metric invariance (equal factor loadings), and scalar invariance (equal factor loadings and
intercepts). Model comparisons were conducted using scaled chi-square difference tests.

Because sparse response categories in some ordinal items prevented stable estimation
under WLSMYV, invariance testing was conducted using a continuous approximation with
robust maximum likelihood estimation (MLR), a commonly applied pragmatic solution
when strict categorical invariance testing is infeasible [28,36,48]. Evidence for invari-
ance was inferred from non-significant chi-square difference tests between nested models.
Furthermore, measurement invariance testing was not pursued for models exhibiting
insufficient test-retest reliability or estimation problems, as such models do not permit
meaningful longitudinal comparisons.

Due to the potential differences between younger and older adolescents, we also
examined measurement invariance of the three models to test and compare whether the
scale was equally appropriate for age groups. Multi-group confirmatory factor analyses
were used. Age groups were defined as early adolescence (11-14 years) and middle-to-late
adolescence (15-18 years), following previous developmental research [49]. A progressive
approach was applied, in which increasingly restrictive models were tested sequentially,
including configural, metric, and scalar invariance. Configural invariance assessed whether
the same factorial structure was present across groups. Metric invariance tested the equality
of factor loadings across groups, indicating whether items contributed similarly to the latent
constructs. Scalar invariance tested the equality of item thresholds, allowing for meaningful
comparisons of latent means. Model comparisons were evaluated using changes in fit
indices, with ACFI < 0.01 and ARMSEA < 0.015 indicating invariance. When full scalar
invariance was not supported, partial scalar invariance was examined by freeing a minimal
number of item thresholds based on modification indices.

3. Results
3.1. Results of Exploratory Factor Analysis of the First Subset

As an initial assessment of sampling adequacy, the Kaiser-Meyer—Olkin (KMO) cri-
terion indicated excellent suitability for factor analysis (KMO = 0.927). Bartlett’s test of
sphericity was then conducted to evaluate the appropriateness of the data for factor anal-
ysis. The test was statistically significant, X2(153) =2545.98, p < 0.001, indicating that the
inter-item correlations were sufficiently strong to justify the application of exploratory
factor analysis.

The optimal number of factors was determined primarily by Parallel Analysis, sup-
ported by the latent root criterion (eigenvalues > 1.0), which clearly indicated a three-factor
model. Nevertheless, this solution was compared with a two- and four-factor model, which
showed poorer fit.

Of the original 18 items, three (Items 4, 5, and 17) showed no salient factor loadings
(<0.40) and were removed. Inspection indicated that these items weakened factorial purity
without adding unique variance. Their exclusion resulted in an improved model fit and a
clearer simple structure, without compromising factor score adequacy. This solution was
therefore retained for subsequent analyses.

After removing the problematic items, the three-factor structure was reconfirmed via
a subsequent Parallel Analysis and eigenvalues. All retained items loaded >0.40 on a
single factor, with minimal cross-loadings (see Table 2). Model fit was acceptable (scaled
RMSEA = 0.067, 90% CI [0.053, 0.081]; scaled CFI = 0.981; scaled TLI = 0.969; SRMR = 0.035),
based on commonly recommended criteria [35,40]. The three factors were moderately
correlated (r = 0.65-0.69), supporting the use of an oblique rotation [37-39]. This model
was then used in the CFA.
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Table 2. Factor Structures of the Exploratory Factor Analysis (N = 290).

ID Items. (Analy?ed Items (Original English Version) F1 F2 F3 R?
Spanish Version)

Item 1 Se me dan blep las habilidades I possess adequate fundamental 0.61 0.10 0.09 057
como correr, pillar, saltar o trepar. movement skills.

Ttem 2 Para mi gdad tengo buena I am physically fit, in accordance 099 006 —004 088
forma fisica. with my age.
Puedo aplicar las habilidades I am able to apply learnt motor

Item 3 motrices que he aprendido a . PPy - 0.54 0.11 0.22 0.62

L . skills to other physical activities.

otras actividades fisicas.

Ttem 4 * Teng? una actitud positiva e I have a positive attitude and 0.29 0.19 0.39 0.62
interés en los deportes. interest in sports.

Ttemn 5 * Me V/aloro o valoro a los/las I appreciate myself or others 0.23 0.29 0.19 041
demads cuando hacemos deporte.  doing sports.
Puedo aplicar los conocimientos

Item 6 aprendidos en educacion fisica a I am able to apply PE knowledge —0.14  0.64 0.16 0.44

in the long run.

largo plazo.
Soy capaz de gestionarme para .

Item 7 mantenerme en buena L possess self-management skills 0.63 0.19 0.13 0.76

L. for fitness.

forma fisica.

Item 8 Tengo las hablh.dades necesarias I possess self-evaluation skills 0.46 035 0.10 0.67
para evaluar mi estado de salud.  for health.

Ttem 9 H.ago deporte para mejorar I am willing to do sports for 007 —004 073 057
mi salud. better health.

Ttem 10 Puec’lo comunicarme bien a Ihave strong - 0.00 0.56 0.29 0.63
través de mi cuerpo. communication skills.

Item 11 Tengg Ty buepas I have strong social skills. —0.10  0.66 0.09 0.44
habilidades sociales.

Ttem 12 Soy capaz de valerme por mi I am.conﬁdent in wild/natural 0.09 086 —022  0.60
mismo/a en el entorno natural. survival.
Puedo superar problemas I am capable in handling B

Ttem 13 y dificultades. problems and difficulties. 0.04 0.86 029 0.0
Tengo una mentalidad adecuada I have a mindset for

Item 14  para realizar deporte alo largo de . 027 -0.02 0.62 0.66

lifelong sports

toda mi vida. '
Considero que el deporte serd un I can turn doing sports into an _

Ttem 15 habito para toda mi vida. on-going habit of life. 0.11 026 098 080

Ttem 16 Hago amistades gracias I establish friendship 012 002 0.83 0.59
al deporte. through sports.
Conozco los beneficios del I am aware of the benefits of

*
ftem 17 deporte para la salud. sports related to health. 0.00 028 035 0-35
Item 18 Me gusta estar al dia de las I aspire to know the current 019 023 0.64 0.47

nuevas tendencias deportivas.

sports trend.

The presented values reflect the final model, except for removed items, whose values reflect the initial
model (marked with *); Factor loadings highlighted in bold indicate the respective main factors they load
on; R? = Item Communality.

3.2. Results of the Confirmatory Factor Analyses of the Second Subset

A CFA was conducted to validate and confirm the three-factor structure of the PPLI
scale found in the EFA. Figure 1 shows the standardized factor loadings of all items. These
values ranged from 0.62 to 0.89, all exceeding the minimum threshold of 0.40 [37]. This

indicates that the observed variables adequately represented the latent constructs.

Internal consistency was assessed using composite reliability, reported as McDon-

ald’s w, a model-based reliability coefficient estimated from the CFA model with ordinal

indicators. Table 3 summarizes the convergent validity analyses. Factor 1 showed a Mc-

Donald’s w of 0.848 and an AVE of 0.596, indicating adequate convergent validity for
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the construct [39]. Factor 3 likewise demonstrated adequate convergent validity, with a
McDonald’s w of 0.851 and an AVE of 0.632. Although the AVE for Factor 2 was slightly
below the recommended 0.50 threshold, composite reliability exceeded 0.70, indicating
acceptable convergent validity [42].

Item_1

0.7.
Item_2

0.76
"-/'{j’_z(é’_/_' Item_3
% Item_7
Item_8

0.92

Item_6

0.62
Item_10

0.81
G % f2 O—'{)Sb- Item_11

0.72
0.67 Item_12
- Item_13
Item_9

0.74
"ﬁ:ﬁg’_' Item_14

& \087\-5

%‘ Item_15

0.71
Item_16

Item_18

Figure 1. Factor Loadings of the Three-Factor Model Structure with 15 Items for the Spanish Physical
Literacy Instrument for Adolescents.

However, high covariance values between the three factors (0.86, 0.79, and 0.80)
pointed toward a potential underlying G-factor that explained a large part of the scale’s
variance. This was confirmed by testing a bifactor model and a second-order model. The
former failed to converge, while the latter showed high loadings of first-order factors
(that is, 0.92, 0.93, and 0.86) on the second-order G-factor (see Figure 1). Model fit indices
revealed a moderate-to-good fit between the data and the model (scaled RMSEA = 0.080,
90% CI [0.072, 0.087]; robust RMSEA = 0.099, 90% CI [0.090, 0.109]; scaled CFI = 0.967;
robust CFI = 0.906; scaled TLI = 0.961; robust TLI = 0.887; SRMR = 0.048). The 15-item
model with three first-order factors and a second-order G-factor described the data well.

We compared this model with the one found by Sum et al. [15,16]. Accordingly, we
analyzed their reported 9-item model structure with our second dataset of 579 participants.
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Similar to our model, we found a strong underlying second-order G-factor (with first-
order factor loadings of 0.94, 0.85, and 0.88). Notably, model fit indices revealed a slightly
better fit between the data and the model (scaled RMSEA = 0.075, 90% CI [0.060, 0.090];
robust RMSEA = 0.090, 90% CI [0.072, 0.109]; scaled CFI = 0.980; robust CFI = 0.950; scaled
TLI = 0.970; robust TLI = 0.925; SRMR = 0.043) than the model found in our EFA.

With the different item sets showing a similar G-factor, together with the subscales
explaining comparatively little unique variance in both models, there was strong evidence
pointing toward an essentially unidimensional measure. In addition, as mentioned above,
attempts to estimate a bifactor model further suggested the dominance of the general
factor. Although convergence could be achieved under constrained specifications, the
presence of negative residual variances (Heywood cases) indicated that the general factor
absorbed nearly all item variance, leaving insufficient residual variance for specific factors.
Such findings have been described as indicative of essential unidimensionality rather than
evidence for substantively meaningful item-level multidimensionality [47,50]. Overall,
these results suggested that, although multidimensional representations were plausible,
the scale was primarily driven by a strong general factor.

Table 3. Results of the Convergent Validity Analyses for the 15-item version of the instrument.

Factor Item Std. Loading w AVE
Factor 1 0.848 0.596
Item 1 0.73
Item 2 0.76
Item 3 0.76
Item 7 0.83
Item 8 0.78
Factor 2 0.780 0.481
Item 6 0.62
Item 10 0.81
Item 11 0.63
Item 12 0.72
Item 13 0.67
Factor 3 0.851 0.632
Item 9 0.74
Item 14 0.89
Item 15 0.87
Item 16 0.76
Item 18 0.71
G-Factor
Factor 1 0.92
Factor 2 0.93
Factor 3 0.86

Standardized factor loadings (Std.) are reported. Composite reliability is reported as McDonald’s w, estimated
from the CFA model. McDonald’s w and Average Variance Extracted (AVE) are shown at the first-order factor
level. The second-order G-factor is evaluated based on standardized loadings and overall model fit; McDonald’s
w and AVE are not reported for higher-order factors.

3.3. Development of a Unidimensional Short Form

Given the dominance of the general factor and the goal of providing a parsimonious
instrument for assessing the overall construct, a unidimensional short form was developed.
Using the EFA subsample, a one-factor exploratory solution was estimated across all
18 original items. Items were evaluated based on their standardized factor loadings,
communalities, item correlations, and conceptual relevance to the underlying construct.

Five items demonstrating the highest loadings and communalities, while maintaining
adequate content coverage, were retained for the short form. This approach aligns with
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established recommendations for theory-guided item reduction aimed at constructing
reliable unidimensional scales [26,51]. The EFA showed good fit for this reduced set
(scaled RMSEA = 0.057, 90% CI [0.000, 0.110]; scaled CFI = 0.996; scaled TLI = 0.992;
SRMR = 0.025). Table 4 shows the model fit of the 5-, 9-, and 15-item versions of the
instrument. Furthermore, correlations and differences between the models were explored,
showing significant correlation coefficients higher than 0.85, which can be interpreted as
very high. No significant differences were found among the three versions, and effect sizes
were negligible (Cohen’s d < 0.01).

Table 4. Comparison of model fit indices across versions.

Model Reduced 5-Item 9-Item Version by 15-Item
Version Sum et al. [15] Version
Items (n) 5 9 15
RMSEA 0.057 0.075 0.080
CFI 0.996 0.980 0.967
TLI 0.992 0.970 0.961
SRMR 0.025 0.043 0.048
Standardized Mean (SD) —0.02 (0.61) —0.02 (0.64) —0.01 (0.61)
Correlation With 15-Item Version 0.92 0.93 1.00
Correlation With 5-Item Version 1.00 0.87 0.92

RMSEA = Root Mean Square Error of Approximation; CFI = Comparative Fit Index; TLI = Tucker-Lewis Index;
SRMR = Standardized Root Mean Square Residual. Scaled values are reported for RMSEA, CFL, and TLI. All
correlations between the three model versions of the scale were significant (p < 0.001). No significant differences
(via pairwise t-tests; p > 0.05) were found between the three versions of the scale. Cohen’s d effect sizes were
always lower than 0.01, which can be considered negligible.

The unidimensional five-item model was then tested using CFA in the independent
validation subsample (n = 579). The CFA demonstrated good overall fit to the data (scaled
RMSEA = 0.073, 90% CI [0.042, 0.108]; robust RMSEA = 0.089, 90% CI [0.049, 0.132]; scaled
CFI = 0.992; robust CFI = 0.981; scaled TLI = 0.984; robust TLI = 0.963; SRMR = 0.026). The
robust RMSEA was elevated; however, RMSEA is known to be biased upward in models
with small degrees of freedom and strong factor loadings, particularly in models with
ordinal indicators [41,52]. Therefore, the pattern of fit indices supported the adequacy of
the unidimensional model.

All standardized factor loadings were high (A = 0.70-0.79), indicating strong associa-
tions between the latent factor and its indicators (see Table 5). Item R? values ranged from
0.49 to 0.62, suggesting that a substantial proportion of variance in each item was explained
by the latent construct.

Table 5. Results of the Convergent Validity Analysis of the 5-item version of the instrument.

Items (Original English Version) Std. Loading  R?

ID Items (Analyzed Spanish Version)
Se me dan bien las habilidades como
Item 1 .
correr, pillar, saltar o trepar.
Ttem 3 Puedo aplicar las habilidades motrices que
he aprendido a otras actividades fisicas.
Ttem 4 Tengo una actitud positiva e interés en
los deportes.
Tengo las habilidades necesarias para
Item 8 .
evaluar mi estado de salud.
Ttem 14 Tengo una mentalidad adecuada para

realizar deporte a lo largo de toda mi vida.

I possess adequate fundamental

: 0.70 0.49
movement skills.
I am able to apply learnt motor
skills to other physical activities. 0.77 0-60
? have a positive attitude and 0.79 0.62
interest in sports.
I possess self-evaluation skills
for health. 0-70 049
I have a mindset for lifelong sports.  0.76 0.58

Standardized (Std.) factor loadings and R? (Coefficient of Determination) estimates are reported. Composite
reliability, reported as McDonald’s w = 0.821, estimated from the CFA model. Average Variance Extracted

(AVE) = 0.558.
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The short form demonstrated high reliability, with a McDonald’s w of 0.821. The
AVE was 0.558, exceeding the recommended threshold of 0.50 and indicating adequate
convergent validity [42].

3.4. Model Comparisons
3.4.1. Differences and Correlations Among Models

Table 6 shows the items included and the distribution in factors of the 5-, 9-, and
15-item versions of the instrument.

Table 6. Items Included in Each Version, and Differences and Correlations Between the Versions.

Original English Item 15-Item 9-Item 5-Item
1 I possess adequate fundamental movement skills. F1V X 2
2 I am physically fit, in accordance with my age. F1YV F2&/ X
3 I am able to apply learnt motor skills to other physical activities. F1Y/ X 2
4 I have a positive attitude and interest in sports. X F1/ 2
5 [ appreciate myself or others doing sports. X F1v/ X
6 [ am able to apply PE knowledge in the long run. F2/ X X
7 I possess self-management skills for fitness. F1V F2&/ X
8 I possess self-evaluation skills for health. F17 2/ 4
9 I am willing to do sports for better health. F3/ X X
10 I have strong communication skills. F2/ X X
11 I have strong social skills. F2&/ F3/ X
12 I am confident in wild /natural survival. F27 F3Y X
13 I am capable in handling problems and difficulties. F2/ F3Y/ X
14 I have a mindset for lifelong sports. F3/ X 7
15 I can turn doing sports into an ongoing habit of life. F3/ X X
16 I establish friendship through sports. F3/ X X
17 I am aware of the benefits of sports related to health. X F1Y/ X
18 [ aspire to know the current sports trend. F3/ X X

3.4.2. Test—Retest Reliability (ICC)

Regarding the test-retest reliability, we compared three measurement models: (1) the
short unidimensional model with five items, (2) the unidimensional model structure based
on the original version by Sum et al. [15] with nine items, and (3) the unidimensional model
structure derived from the present EFA with 15 items. For all models, CFAs were estimated
separately at Time 1 and Time 2 using the WLSMYV estimator. Test-retest reliability was
assessed by extracting latent factor scores from each time point and computing ICCs
(with two-way random effects, assessing consistency, single-measure), where the two
measurement occasions were treated as the “raters.”

Test-retest reliability of the three models was very similar. All ICCs ranged from 0.689
to 0.707, SEM was between 0.35 and 0.37, and SRD was between 0.97 and 1.02 (see Table 7).
Regarding the McDonald’s w, the best value was observed for the 15-item version (0.919),
which was slightly higher than the one observed for the nine-item version developed
by Sum et al. [15] and higher than the unidimensional model (0.821). Thus, all models
achieved good temporal stability, suggesting that individual differences are preserved
across measurement occasions to a meaningful extent. Both longer unidimensional models
likewise demonstrated moderate to good test-retest reliability. However, the reduced
five-item unidimensional model demonstrated the most favorable balance of parsimony,
test-retest reliability, and longitudinal measurement invariance.
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Table 7. Test-Retest Reliability and Longitudinal Measurement Invariance Across CFA Models.

Items

Scale

Longitudinal

Model ICC  95%CI ! SEM SEM% SRD  SRD% AVE
(n) Factor Invariance

Reduced 5-Item 5 Total o0 [0575, 00787  Configural metric, 00 gne 97 o434 0821 0.558

Version score scalar supported

9-Item Versionby Total = ceg (0575007777  Configuralmetric, 0 g0 g0 2554 0857 0465

Sum et al. [15] score scalar supported

15-item version 15 Total 707 (0598, 0701 ~ Configuralmetric, a0 gqn 98 2440 0919 0.503

score

scalar supported

ICC = intraclass correlation coefficient based on a two-way random-effects model assessing consistency [ICC(C,1)];
SEM = standard error of measurement; SRD = smallest real difference; w = composite reliability, reported as
McDonald’s w, estimated from the CFA model; AVE = Average Variance Extracted. ICCs computed using latent
factor scores derived from CFA models estimated separately at Time 1 and Time 2. Measurement invariance was
tested longitudinally using multi-group CFA. Due to sparse response categories, invariance testing for ordinal
indicators was conducted using a continuous approximation.

3.4.3. Measurement Invariance Across Time

Longitudinal measurement invariance was examined for the unidimensional models to
determine whether the constructs were measured equivalently across Time 1 and Time 2 (see
Table 7). Because some ordinal response categories were sparsely populated at one time point,
invariance testing was conducted using a continuous approximation. Configural, metric, and
scalar invariance models were estimated and compared using scaled chi-square difference tests.

The comparison between the configural and metric models was non-significant, indi-
cating that factor loadings could be constrained to equality across time without a deterio-
ration in model fit. Similarly, the comparison between the metric and scalar models was
also non-significant, supporting the equality of intercepts across Time 1 and Time 2. These
results provide evidence for at least scalar invariance of the unidimensional models over
time, implying that observed changes (or stability) in factor scores can be interpreted as
reflecting true change rather than measurement artifacts.

To facilitate interpretation of individual change scores, the standard error of measure-
ment (SEM) and the smallest real difference (SRD) were calculated for the unidimensional
models using the ICC-based reliability estimates. For the five-item model, the SEM was 0.35,
corresponding to 8.8% of the total scale range. The SRD was 0.97, equivalent to 24.34% of
the scale range, indicating the minimum change required to be confident that an observed
difference exceeds measurement error at the individual level.

3.4.4. Measurement Invariance Across Age Groups

The configural model of the single-factor structure for the 5-item model demonstrated
good fit (robust CFI = 0.972, robust RMSEA = 0.091, SRMR = 0.028), indicating a similar
factorial structure across age groups. Metric invariance was supported, as constraining fac-
tor loadings resulted in negligible changes in model fit (ACFI = 0.003; ARMSEA = —0.018).
Scalar invariance was also supported across age groups. Constraining both factor loadings
and item thresholds did not significantly worsen model fit (Ax*(4) = 3.685, p = 0.450),
and changes in fit indices remained well below recommended cutoffs (ACFI = 0.000;
ARMSEA = —0.009). These results indicate full scalar invariance across age groups (for
more information regarding all models, see Table 8).

Table 8. Measurement Invariance of the Single-Factor Scales Across Age Groups.

Model Adf Ax? p ACFI ARMSEA  Conclusion
Reduced 5-Item Version

Configural - - - - - Supported

Metric 4 2.060 0.735 0.003 —0.018 Supported

Scalar 4 3.685 0.450 0.000 —0.009 Supported
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Table 8. Cont.
Model Adf Ax? p ACFI ARMSEA  Conclusion
9-Item Version by Sum et al. [15]
Configural - - - - - Supported
Metric 8 1.619 0.991 0.013 —0.010 Supported
Scalar 8 19.288 0.013 —0.007 —0.003 Supported *
Partial Scalar 7 13.100 0.070 —0.004 —0.003 Supported
15-Item Version
Configural - - - - - Supported
Metric 14 11.086 0.679 0.001 —0.005 Supported
Scalar 14 23.952 0.046 —0.002 —0.002 Supported *
Partial Scalar 13 22.024 0.055 —0.002 —0.002 Supported

* Scalar invariance across age may be essentially acceptable, indicated by the small ACFI and ARMSEA values.
Due to the high number of participants, the x2-Test was significant. For completion and comparison, we also
report the results for the version freeing one item (Item 14 for the EFA Model and Item 13 for the Sum et al. Model)
for partial scalar invariance.

4. Discussion

In the present study, we aimed to examine the factorial validity, reliability, and longi-
tudinal stability of a Spanish adaptation of the original 18-item Perceived Physical Literacy
Instrument (PPLI) in adolescents aged 11-18 years. By retaining the full original item pool,
we re-evaluated the dimensional structure of the instrument within a different cultural and
developmental context and determined whether the multidimensional structure originally
identified in physical education teachers [15] was adequate in a Spanish adolescent sample.
Although exploratory analyses initially supported a three-factor solution broadly consistent
with the conceptual domains of Whitehead’s physical literacy (PL), some limitations were
identified. Subsequent confirmatory analyses consistently indicated that a strong general
factor accounted for the majority of shared variance among items, which may indicate a
one-dimensional structure. Based on this finding, we developed a short 5-item version
with acceptable validity and reliability for potential use in Spanish adolescents. However,
due to the complexity of the PL concept, brief questionnaires might fail to measure the full
philosophical breadth of the construct. Thus, the 5-item version must be understood as a
brief screening-oriented measure of perceived PL, capturing a core general dimension but
not the totality of the construct.

With respect to the three-dimensional structure, the Exploratory Factor Analysis (EFA)
showed that 15 items provided the best fit in this sample of Spanish adolescents. This stands
in contrast to the 9-item structure found by Sum et al. [15,16]. These differences may reflect
contextual and educational factors rather than simple psychometric weakness. PL should
be defined within specific social and pedagogical environments, and the meanings attached
to movement, sport, health, autonomy, and social interaction may differ across countries
and cultures. Similar to the findings of previous validation studies [15-17], our EFA results
indicated three first-order factors. The first factor, which may be labelled Perceived Physical
Competence and Self-Regulation, including items 1, 2, 3, 7, and 8, primarily assesses ado-
lescents’ perceptions of motor competence, physical fitness, and self-regulation of physical
activity behavior. Conceptually, this domain overlaps substantially with the sense of self
and self-confidence dimension described by Sum et al. [15,16], particularly with respect
to confidence in movement and perceived competence. The second dimension may be
labelled Adaptive and Social Competence, including items 6, 10, 11, 12, and 13. It integrates
social and communication competence, environmental adaptability, and the functional
application of knowledge. It closely resembles the self-expression and communication with
others domain identified by Sum et al. [15,16], but extends it by incorporating elements of
adaptability and long-term knowledge application that were previously associated with
the knowledge and understanding dimension in Sum et al.’s [15,16] version. The third
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dimension, which may be termed Motivation for Lifelong Engagement in Sport, consisted
of items 9,14, 15, 16, and 18. This domain reflects intrinsic orientation toward healthy, long-
term commitment to physical activity. While motivational aspects were embedded across
the original three domains proposed by Sum et al. [15,16], this cluster represents a more
explicit and cohesive motivational-behavioral orientation toward sustained participation.

Although these three domains partially overlap with the three-factor structure orig-
inally proposed by Sum et al. [15,16] (sense of self and self-confidence, self-expression
and communication with others, and knowledge and understanding), the present findings
suggest a more integrated configuration. In particular, the knowledge component appeared
embedded in the competence and adaptive domains, instead of isolated as a proper do-
main. This pattern is consistent with Whitehead’s conceptualization of physical literacy as
a holistic and integrated concept [2]. However, factorial structures may vary depending
on educational contexts and language adaptation processes, suggesting potential cultural
influences of the Spanish culture and physical education context. In this regard, the current
Spanish education law, which positions physical literacy as a core aim for promoting active
and healthy lifestyles [4-6], may have influenced the present results. Future research in
Spanish adolescent populations should further explore this hypothesis.

To compare the proposed 15-item version and Sum et al.’s [15,16] 9-item version, we
analyzed their model fit with the present dataset. Overall, the 9-item model also exhib-
ited adequate fit, which supports the notion that the same item may be interchangeably
allocated into different dimensions and, consequently, that the multidimensionality of
the scale may be controversial. This also supports the re-examination of the full content
domain within the target population rather than assuming cross-contextual invariance
of item functioning. In this regard, Spanish adolescents may differ substantially from
physical education professionals from Hong Kong. Therefore, the psychometric reduc-
tion conducted in teachers may not fully generalize to youth populations. By retaining
and re-evaluating all 18 items, this study provides new evidence that some previously
discarded indicators may contribute meaningfully to the general construct when examined
in adolescents. This reinforces the importance of population-specific validation rather than
direct transplantation of shortened versions.

Although this three-factor structure showed acceptable fit, aligning with previous
validations of the PPLI in both adult teachers and adolescents, subsequent confirmatory
analyses consistently revealed some limitations that should be considered when using
this structure. Specifically, very high loadings and high correlations between items and
factors are commonly interpreted as evidence of essential unidimensionality rather than
meaningful multidimensionality [47,50]. Furthermore, the internal consistency observed
for the 15-item version (w = 0.919) is relatively high. Although this indicates excellent
reliability, it may also reflect some degree of item redundancy or content overlap, which
should be considered in future applications. Therefore, while the three factor versions
are valid, a unidimensional version of the PPLI may be adequate based on this study’s
data. However, due to the complexity and multidimensional nature of PL, psychometric
essential unidimensionality at the instrument level should not be interpreted as theoretical
reductionism at the construct level.

Given such dominance of the general factor at the measurement level and with the aim
of providing a reduced instrument suitable for specific settings, a 5-item unidimensional
short form was developed and cross-validated. The short form demonstrated high factor
loadings (A = 0.70-0.79), adequate convergent validity (AVE = 0.558), high composite
reliability (w = 0.821), a similar test-retest reliability to the other tested models (ICC = 0.69),
and full longitudinal configural, metric, and scalar invariance. Importantly, the five-item
version achieved temporal stability comparable to the 9- and 15-item versions, despite
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containing substantially fewer items. This indicates that the short form preserves essential
psychometric properties while substantially reducing respondent burden, which may be
useful for large-scale epidemiological studies, school-based screening, or intervention
monitoring where assessment time is constrained.

The content of this 5-item version mainly focuses on the domains of perceived physical
competence, self-regulation, and motivation for lifelong physical activity. In contrast, items
representing social and adaptive competence in physical activity contexts were not retained
in the short form. In addition, compared with the three domains originally proposed by
Sum et al. [15,16], the short form strongly reflects sense of self and self-confidence, as well
as knowledge and understanding. However, again, it does not reflect self-expression and
communication with others. This pattern suggests that the short form is assessing the core
components of perceived physical literacy, with emphasis on perceived physical compe-
tence, self-regulatory capacity, and motivational orientation toward lifelong engagement in
physical activity, but excluding the social and communicative skill assessment.

According to our findings, the 9- and 15-item versions may be valid and reliable, so
researchers and educators may select the instrument version according to their objectives.
The 15-item three-factor model may be useful when interest lies in exploring domain-
specific patterns, while the five-item unidimensional short form may be recommended
when there is time restriction and the goal is to rapidly assess the global construct. The
9-item version can also be used to compare with other international studies that have used
that structure. Another main difference among the three versions is the inclusion of the
social component, which has been highlighted by previous studies as part of a broader,
holistic view of the concept of PL [53,54]. However, empirical assessment tools often
prioritize physical competence and motivation/confidence, with the social component
appearing less consistently as an independent latent domain [14]. Therefore, when the aim
is the assessment of PL with special emphasis on the social and communicative components,
the 15-item version would be preferable because it includes three related items (Items 10,
11, and 16), whereas the 9-item version includes only one (Item 11) and the 5-item version
includes none.

From a practical perspective, the promotion of PL in children and adolescents is a
promising strategy for promoting lifelong engagement in physical activity and improv-
ing health outcomes. A wide range of movement experiences, including dance, fitness
activities, games, gymnastics, individual sports, and outdoor activities, may contribute
to the development of PL and, consequently, enhance physical activity participation and
health-related outcomes [55]. In addition, interventions that extend beyond the school
setting, incorporating family or home-based components, may provide further benefits [56].
Although the integration of PL into school curricula is encouraging, the effectiveness of
these initiatives requires further empirical evaluation [55]. In this context, the PPLI may
serve as a brief and efficient screening tool to assess PL before and after an intervention.
The 5-item version, due to its short administration time, can be easily implemented at the
beginning and end of a teaching unit to monitor changes in students’ perceived physical
literacy, particularly in terms of motivation, perceived competence, and engagement in
physical activity. When a more comprehensive assessment is required, the 15-item version
may be used to capture a broader range of domains.

Several limitations should be considered. First, item selection was guided by both
statistical and theoretical considerations, so replication in independent samples may be
recommended. Second, although the short form is valid and reliable, some PL domains are
not assessed using this version, such as the social and communicative one. Furthermore, it
does not permit the assessment of any possible subscale-specific variance, so respective
interpretations are limited. Third, although the sample size was adequate and involved
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public and private institutions from urban and rural areas of the western, northern, eastern
and southern regions of Spain, representativeness may not be ensured. Despite these
limitations, the current study provides an in-depth analysis of the PPLI structure, which is
one of the PL assessment tools with the highest level of validity [14], based on the 18 initial
items developed by Sum et al. [15] and comparing between three different options.

5. Conclusions

The 15- and 5-item versions were developed and cross-validated from the original
18-item version of the PPLI developed by Sum et al. [15]. They demonstrated adequate
validity, reliability, and temporal stability. In addition, the 9-item version proposed by
Sum et al. [15], and previously validated in Spanish [17], may also be valid and reliable,
but the same limitations were found. Each version has its strengths and limitations: the
15-item version is the longest but allows domain-level interpretation, the 9-item version
facilitates comparability with previous international research, and the 5-item version may
be particularly useful in contexts with time constraints. However, this reduced version does
not explicitly assess the social and communicative component of physical literacy, so it may
not be the preferred choice for comprehensive assessment of physical literacy in clinical or
detailed pedagogical diagnostic settings. Therefore, the choice of version depends on the
specific context and objectives.
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LOMLOE Ley Organica de Modificacién de la Ley Orgénica de Educacion

MLR Robust Maximum Likelihood Estimation
PE Physical Education

PL Physical Literacy

PPLI Perceived Physical Literacy Instrument
PPLI-Sp Perceived Physical Literacy Instrument—Spanish Version
QR Quick Response

RMSEA Root Mean Square Error of Approximation
SD Standard Deviation

SEM Standard Error of Measurement

SRD Smallest Real Difference

SRMR Standardized Root Mean Square Residual
TLI Tucker-Lewis Index
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