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Background/Objectives: The aim of this study was to examine the reliability and validity of the Spanish
Perceived Physical Literacy Instrument (S-PPLI) questionnaire in Spanish adolescents.

Method: The participants of this study were 360 Spanish adolescents (aged 12—17 years) from three
secondary schools in the Region of Murcia (Spain). A cultural adaptation process of the original version of
the PPLI questionnaire was developed. Confirmatory factor analysis was applied to test the three-factor
structure of physical literacy. Intraclass correlation coefficients were computed to estimate the test-retest
concordance.

Results: Using a confirmatory factor analysis, the factor loading of all items above the standard of 0.40
ranged from 0.53 to 0.77, suggesting that the observed variables sufficiently represented the latent
variables. Analyses for convergent validity showed average variance extracted values that ranged from
0.40 to 0.52 and composite reliability values higher than 0.60. All the correlations were below the rec-
ommended cutoff point of 0.85, which indicated that the three physical literacy factors achieved
adequate discriminant validity. Intraclass correlation coefficients ranged from 0.62 to 0.79 (p < 0.001 for
all items), which indicated moderate/good reliability.

Conclusions: Our results suggest that the S-PPLI is a valid and reliable measure of physical literacy among

Spanish adolescents.

© 2023 The Society of Chinese Scholars on Exercise Physiology and Fitness. Published by Elsevier
(Singapore) Pte Ltd. This is an open access article under the CC BY-NC-ND license (http://

creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

Physical literacy describes the motivation, confidence, physical
competence, knowledge, and understanding that individuals
develop to maintain physical activity at an appropriate level
throughout their life."” In the same way that reading, writing,
listening, and speaking combine to formulate language literacy
lifelong reading and communication, physical literacy is a
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progressive journey in which different components (i.e., physical
competence, daily behavior, knowledge and understanding, moti-
vation and confidence) interact holistically to facilitate a lifetime of
participation and enjoyment in physical activity.> Physical literacy
encompasses far more than physical education in schools or
structured sporting activities, offering instead a broader conception
of physical activity, unrelated to ability. Using pedagogies and the
adoption of new modes of thinking, physical literacy promises
more realistic models of physical competence and physical activity
for a wider population, offering opportunities for everyone to
become active and motivated participants.*

In the context of physical education, the term physical literacy
has become a common topic among teachers and professionals
involved in athlete development.” Since physical literacy is the
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ultimate goal of physical education, the definitions of physical lit-
eracy are intended to assist physical education teachers in imple-
menting quality physical education curricula, extracurricular
activities and health promotion programs, which are designed to
foster the development of physical literacy among adolescents.
From this connection, the United Nations Educational, Scientific
and Cultural Organization (UNESCO)® has asserted that quality
physical education should be a core component of school curricula,
as it is a foundation for lifelong engagement in physical activity and
sports for adolescents. Quality physical education is designed to
develop interest in sports, engage regularly in physical activity, and
lead an active and healthy lifestyle.® This is why physical education
is recommended to be mandatory and valued at all educational
levels, with weekly frequency that promotes a healthy and active
lifestyle.” Specifically, it has been found that adolescents who
participated in physical education classes 1-2 days/week had 26%
higher odds of being sufficiently active, with slightly greater odds
for boys (30%) than girls (15%).5

Physical literacy is developed through participation in physical
activity® that can be seen as a special type of intelligence related to
the ability to produce movements, which is not equivalent to
physical activity but rather an important antecedent to physical
activity.” Adolescents are entitled to a learning experience in
quality physical education that develops their physical literacy and
fosters the following key attributes: a) their physical self and self-
confidence; b) motivation to engage; ¢) how they interact with
the environment, self-express and communicate with others; and
d) knowledge and understanding of how to maintain physical ac-
tivity."”> Therefore, when adolescents improve their physical liter-
acy, they have self-confidence in fundamental movement,
coordination, and control with respect to the changing environ-
ment. They can also demonstrate verbal and nonverbal communi-
cation to interact with other people in a physical environment and
enjoy discovering new physical activities.

According to Whitehead,'® a summative assessment is not
appropriate for evaluating physical literacy, as physical literacy is a
complex and multifaceted concept. Instead, it is more appropriate
to chart progress in physical literacy, as it is a personal journey that
should be measured by considering individuals' prior knowledge,
understanding, and experiences rather than comparing them to
others. Regarding physical literacy assessment, a systematic review
by Jean de Dieu and Zhou'' synthesized the existing tools in the
scientific literature. Examples of these assessment tools are the
Passport For Life (PFL),'> the Canadian Assessment for Physical
Literacy (CAPL)>"> the Physical Literacy Assessment for Youth
(PLAY) tools,”* and the Perceived Physical Literacy Instrument
(PPLD)'> (among others).!" Although physical literacy is better
comprehended using both objective measures (e.g., accelerome-
ters, physical tests, pedometers) and subjective measures (e.g.,
questionnaires),'® including objective measures requires significant
economy, space, and time for testing.!” Thus, self-report question-
naires are more easily accessible when the inclusion of more
objective measures is not possible.

Among self-reported physical literacy tools in adolescents, the
PPLI was validated by Sum et al,'® including nine items encom-
passed in three different domains. This tool was previously
designed and validated for physical education teachers by Sum
et al.'® (including 18 different items). PPLI was based on a literature
review and focus group interviews and consisted of an 18-item
instrument. Subsequently, further validation was performed for
adolescents, which included nine different items from the original
instrument,® grouped into three different domains: “knowledge
and understanding”, “self-expression and communication with
others”, and “sense of self and self-confidence”. Therefore, we
decided to adapt and validate this assessment tool for several
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reasons: a) it showed high validity in the systematic review
including the assessment tools available to date''; b) it is a self-
reported measure, thus allowing assessment in a simpler and
more accessible way'”; and c) to our knowledge, there is no Spanish
self-report instrument to measure the self-perception of physical
literacy of adolescents. Since physical literacy is recognized as
foundational to participation in physical activity throughout the life
course,>'%? jts understanding seems to be critical to moving for-
ward intervention efforts surrounding physical inactivity. There-
fore, the purpose of this study was to examine the reliability and
validity of the Spanish Perceived Physical Literacy Instrument (S-
PPLI) questionnaire in adolescents from this country.

2. Methods
2.1. Participants

Participants in this study were Spanish adolescents (aged 12—17
years) from three secondary schools in the Region of Murcia
(Spain). The detailed methodology of the Eating Healthy and Daily
Life Activities (EHDLA) study has been published elsewhere.?! A
subsample of 360 Spanish adolescents from the EHDLA study was
selected. Two classes were randomly selected in each grade, and
parental consent was obtained before the questionnaire was
distributed. The questionnaires were completed by participants in
quiet conditions before the physical education classes. A research
assistant was available to clarify questions raised by the partici-
pants, and the questionnaires were returned within the lesson. The
average range of questionnaire completion time was 8—10 min.

All participants were asked to provide informed consent with
emphasis on the voluntary nature of the survey before participating
in the study. Approval for the use of human subjects was obtained
from the Bioethics Committee of the University of Murcia (ID 2218/
2018), the Ethics Committee of the Albacete University Hospital and
the Albacete Integrated Care Management (ID 2021—-85).

2.2. Instrument

Perceived physical literacy, understood as a specific intelligence
related to physical competence, confidence, knowledge, motiva-
tion, and understanding to value and take responsibility for
maintaining certain physical activities and pursuits throughout
life,”> was evaluated by the Perceived Physical Literacy Instrument
(PPLI), an 18-item tool that was originally designed for physical
education teachers.’® The PPLI for adolescents consists of nine
items scored on a 5-point Likert scale, from 1 (strongly disagree) to
5 (strongly agree) (Table S1). The nine items of the PPLI are equally
divided into three subscales: a) “knowledge and understanding”
(three items); b) “self-expression and communication with others”
(three items); and c) “sense of self and self-confidence” (three
items). Since the original version is quite generic and not created
for a designated population or profession, it was validated without
changes in vocabulary for adolescents, showing confirmatory factor
analysis a good fit to the model among this population.'®

2.3. Procedures

In the absence of any validation study in the Spanish population,
a cultural adaptation process was developed following the meth-
odology suggested by Beaton et al.,>” as follows:

a) In the first stage (initial translation), a pair of bilingual
translators, competent in both English and Spanish, inde-
pendently translated the original questionnaire from English
to Spanish.
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b) In the second stage (synthesis of the translations), versions
were pooled and synthesized into a single common
translation.

c) In the third stage (back translation), working from the
translated versions of the questionnaire and totally blinded
to the original version, two other translators, whose mother
tongue was English and who had mastered Spanish, pro-
duced two new independent translations into the original
language of the scale (English).

d) The fourth stage was the expert committee review. The
committee was composed of four physical education re-
searchers selected according to predetermined criteria (sci-
entific production, experience with adolescents, and
translation, adaptation, and validation of instruments), one
language expert, and the main research investigator. Two
face-to-face meetings were held during the review process.
The role of the expert committee was to evaluate the original
instrument and all translated versions and develop the pre-
final version of the questionnaire for field testing. The de-
cisions made by the committee to achieve equivalence
between the source and target versions of the questionnaire
were based on semantic, idiomatic, functional, and concep-
tual equivalence.

e) The fifth stage was the field test of the Spanish version of the
questionnaire for textual clarity.

Finally, to ensure that the responses were understandable to
adolescents, the final Spanish version of the S-PPLI (Table S2) was
pretested on 30 voluntary participants in this study. Their re-
sponses were analyzed to identify whether any modifications were
necessary, which was not the case.

2.4. Data analysis

Construct validity. Confirmatory factor analysis (CFA) was per-
formed to cross-validate and confirm the three-factor structure
derived in the analysis. The goodness-of-fit test on the model was
assessed using chi-square, root mean square error of approxima-
tion (RMSEA; <0.08), comparative fit index (CFI; >0.90), and stan-
dardized root mean square residual SRMR; < 0.08.%> Additionally,
we used a chi-square test to compare the results between the
proposed models (i.e., a three-factor solution) and other alternative
models (i.e., a one-factor or two-factor solution). Convergent val-
idity was assessed through the factor loading of each of the items,
the values of composite reliability (CR) and the average variance
extracted (AVE) of the three factors. Conversely, discriminant val-
idity was checked by obtaining the Spearman'’s rho (p) coefficients
between the factors in the model. Discriminant validity is estab-
lished when the p coefficient between factors is below 0.85.

Reliability. We used two approaches to examine the reliability of
the instrument: internal consistency® and test-retest reliability.?
For the first, we calculated McDonald's omega coefficient (w) and
Cronbach's alpha coefficient («). For the test-retest reliability, we
calculated the intraclass correlation coefficient (ICC).

Finally, the mean difference in the S-PPLI was calculated ac-
cording to sociodemographic variables (i.e., sex, age, and experi-
ence in sports). All analyses were carried out with the software JASP
(University of Amsterdam, Amsterdam, Netherlands) version 0.16.3.
After checking and confirming the validity of the raw data, the
research team then conducted a CFA. CFA was used as a critical step
in refining the instrument and identifying the factorial structure of
physical literacy in the PPLL
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3. Results

Table 1 indicates the characteristics of the study participants in
relation to sex, age, and sports experience. Most of the sample had
between seven and nine years of experience in sports (28.1%).

CFA was performed to cross-validate and confirm the three-
factor structure derived in the analysis (Table 2). The factor load-
ings of the three-factor model structure for S-PPLI are shown in
Fig. 1. The factor loading of all items above the standard of 0.40%°
ranged from 0.53 to 0.77, suggesting that the observed variables
sufficiently represented the latent variables. The final fit statistics
were all adequate as follows: chi-square (x? = 52.260; df = 24;
p <0.001; CFI = 0.976; RMSEA = 0.057; SRMR = 0.031) (Table 2). We
further examined the factor structure by conducting an alternative
one-factor model and three two-factor models to compare with the
three-factor model. The results showed that the three-factor model
had a significantly better fit than the one-factor model and the
other three two-factor models. The chi-square difference test be-
tween models was significant (4x,? 14.771 to 23.611; df, 24 to 27,
p < 0.05 for all), which indicated that all the latent variables had
satisfactory discriminant validity.?” Overall, our results revealed
that the three-factor validity of physical literacy was satisfactory.

Analyses for convergent validity are shown in Table 3. The AVE
values ranged from 0.40 to 0.52, and the CR values were higher than
0.60.22 When AVE is less than 0.5 but CR is higher than 0.6, the
convergent validity of the construct is still adequate.”®

To assess discriminative validity, the correlations among the
factors were checked. Table 4 shows the correlation values for the
three-factor structure. All the correlations were below the recom-
mended cutoff point of 0.85, which indicated that the three phys-
ical literacy factors achieved adequate discriminant validity.

Additionally, we examined the mean scores for physical literacy
factors by demographic characteristics (Table 5), which showed
that factor scores differed by demographic group. Boys showed
greater scores than girls among all three factors, which means that
boys perceived themselves to possess a higher sense of self and
self-confidence, self-expression and communication with others
and knowledge and understanding (p < 0.001 for all). Adolescents
who had more than seven years of sports experience showed
higher self-perceived physical literacy among all factors than those
with less than six years of sports experience (p < 0.05 for all).
Conversely, no differences were found according to age group.

Table 6 shows the results of test-retest reliability. Overall, the
ICC ranged from 0.62 to 0.79, with the lowest value found for PPL9
(“I am aware of the benefits of sports related to health”). The 1CC

Table 1
Characteristics of the study participants (N = 360).

Sociodemographic variable n (%)

Sex
Boys 182 (50.6)
Girls 178 (49.4)

Age
12 years old 40 (11.1)
13 years old 74 (20.6)
14 years old 84 (23.3)
15 years old 5(20.8)
16 years old 49 (13.6)
17 years old 38(10.5)

Experience in sports
None 28 (7.8)
1-3 years 54 (15.0)
4—6 years 67 (18.6)
7-9 years 101 (28.1)
10—13 years 81 (22.5)
14 years or more 29 (8.1)
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Table 2

Model comparison for confirmatory factor analysis (N = 360).
Model df 2 Ay? RMSEA SMRM  CFI
Three-factor model 24  52.260 — 0.057 0.031 0.976
Two-factor model® 26 67.031 14.771* 0.060 0.032 0.967
Two-factor model” 26 67.641 15.381* 0.067 0.032 0.964
Two-factor model® 26 72.239 19.978* 0.070 0.033 0.960
One-factor model 27 75.871 23.611* 0.071 0.034 0.958

CFI, comparative fit index; df, degrees of freedom; RMSEA, root mean square error of
approximation; SMRM, standardized root mean square residual. *p < 0.001.

2 “Knowledge and understanding” items and “Self-expression and communica-
tion with others” items loading on to first factor.

b “Sense of self and self-confidence” items and “Self-expression and communi-
cation with others” items loading onto the first factor.

¢ “Knowledge and understanding” items and “Sense of self and self-confidence”
items loading onto the first factor; “Self-expression and communication with
others” loading onto the second factor.

values were significant for all items on the S-PPLI (p < 0.001).
Similarly, the values of McDonald's w and Cronbach's « suggest
adequate internal consistency (w 0.87; 95% CI, 0.81-0.86;
a = 0.87; 95% CI, 0.85-0.89).

Journal of Exercise Science & Fitness 21 (2023) 246—252

4. Discussion

The purpose of this study was to translate, adapt, and validate
the S-PPLI for adolescents based on the previous development of
the PPLL'>'® Our data support that the three-factor structure as
proposed by the PPLI developers'® fit well to the Spanish version.
Our findings showed that the S-PPLI had good validity and reli-
ability in Spanish adolescents' perceptions of their own physical
literacy in relation to three different dimensions (i.e., “knowledge
and understanding”, “self-expression and communication with
others”, and “sense of self and self-confidence”). Because physical
literacy may present a novel and holistic framework for health-
enhancing physical activity interventions that consider factors vi-
tal to sustained participation in physical activity across the life
course,'” the S-PPLI could be used to measure this novel and rele-
vant concept among Spanish adolescents.'>'®

The items “I am physically fit, in accordance with my age” (PPLI1),
“I possess self-management skills for fitness,” (PPLI4), and “I possess
self-evaluation skills for health” (PPLI5) indicated that adolescents
with greater physical literacy should have a greater sense of self and
self-confidence. Our results showed that adolescents with higher
experience in sports had a greater sense of self and self-confidence,

1.00, 100,
Fi F3
066 0.75 0.75 0.77 0.61 0.53
// Y Y
PPLI1 PPLI4| PPLI5| PPLI| PPLI7 PPLI8 PPLI2 PPLI3 PPLI9
ST T 7 S " S S A 2 V' T

Fig. 1. Factor loading of the three-factor model structure for the Spanish Physical Literacy Instrument.

Table 3

Factor structures by confirmatory factor analysis (N = 360).
Code Item Estimate z CR AVE
Factor 1: Sense of self and self-confidence
PL1 I am physically fit, in accordance with my age 0.65 12.123* 0.76 0.42
PL4 I possess self-management skills for fitness 0.79 15.072%
PL5 1 possess self-evaluation skills for health 0.80
Factor 2: Self-expression and communication with others
PL6 I have strong social skills 0.64 9.995* 0.66 0.40
PL7 [ am confident in wild/natural survival 0.62 9.796*
PL8 I am capable in handling problems and difficulties 0.67
Factor 3: Knowledge and understanding
PL2 I have a positive attitude and interest in sports 0.62 10.535* 0.68 0.42
PL3 I appreciate myself or others doing sports 0.66 9.956*
PL9 I am aware of the benefits of sports related to health 0.71

AVE, average variance extracted; CR, composite reliability. *p < 0.001.
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Table 4
Correlations between factors in the three-factor structure for the Spanish version of
the Perceived Physical Literacy Instrument.

Factor 1 Factor 2 Factor 3
Factor 1 — — —
Factor 2 0.528* —
Factor 3 0.663* 0.529* -

Data are expressed as Spearman's rho (p). Factor 1 = “Sense of self and self-confi-
dence”; Factor 2 = “Self-expression and communication with others”; Factor
3 = “Knowledge and understanding”; Total = Sum of Factors 1, 2, and 3. *p < 0.001.

which is in line with a previous study performed among Spanish
adolescents.>® Concerning sex, previous literature has reported
differences in sense of self during physical activity, where boys
were stronger in building self-confidence through physical activ-
ity>"*? and where significant positive effects were found between
physical activity and self-esteem and self-concept.>®> This sex
discrepancy has also been corroborated in Spanish adolescents.>*

Table 5
Mean scores for physical literacy factors by sociodemographic characteristics.

Sociodemographic variable N M (SD) p

Factor 1: Sense of self and self-confidence

Sex
Boys 182 11.1(2.3) <0.001
Girls 178 10.2 (2.2)

Age group
12-14 198 10.6 (2.1) 0.702
15-17 162 10.7 (2.5)

Experience in sports
6 years or below 149 10.0 (2.2) <0.001
7 years or above 211 11.1 (2.3)

Factor 2: Self-expression and communication with others

Sex
Boys 182 11.5(2.3) 0.003
Girls 178 10.8 (2.1)

Age group
12-14 198 11.1 (2.0) 0.586
15-17 162 11.1 (2.5)

Experience in sports
6 years or below 149 10.8 (2.1) <0.001
7 years or above 211 114 (2.3)

Factor 3: Knowledge and understanding

Sex
Boys 182 12.8 (2.0) <0.001
Girls 178 11.7 (2.0)

Age group
12-14 198 12.3 (2.0) 0.647
15-17 162 12.1(2.1)

Experience in sports
6 years or below 149 11.6 (2.0) <0.001
7 years or above 211 12.7 (2.0)

Table 6
Test-retest reliability based on the intraclass correlation coefficient for the Spanish
version of the Perceived Physical Literacy Instrument.

Item Icc? 95% CI a® o°

PL1 0.79 0.75—0.82 0.86 0.86
PL2 0.76 0.71-0.80 0.85 0.85
PL3 0.59 0.52—0.65 0.86 0.86
PL4 0.68 0.62—0.73 0.85 0.85
PL5 0.63 0.57—0.69 0.85 0.85
PL6 0.74 0.69—0.78 0.86 0.86
PL7 0.72 0.67—0.77 0.86 0.86
PL8 0.63 0.56—0.69 0.86 0.86
PL9 0.62 0.55—0.68 0.86 0.86

(I, confidence interval; ICC, intraclgss correlation coefficient; PL, physical literacy.
3 According to Shrout and Fleiss.””
b Value if item dropped.
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One previous study among Spanish adolescents found that phys-
ical self-concept is an essential resource for proper personal and
social development during this age phase.>® As suggested by Sum
et al,"” it is possible for adolescents to make use of their self-
confidence in physical activity and apply it to different situations
in other contexts that also promote their social development.

On the other hand, the items “I have strong social skills” (PPLI6),
“I am confident in wild/natural survival” (PPLI7), and “I am capable in
handling problems and difficulties” (PPLI8) suggest that adolescents
with greater physical literacy may have greater self-expression and
communication with others. Adolescents who learn to express
themselves appropriately and acquire communication skills
through physical activity are freer to express their feelings, more
well-balanced emotionally, and become independent.® In fact, in
Spain, it has been found that adolescents who engage in greater
physical activity have greater external influences, fears of making
mistakes and lower psychological well-being.>’

Importantly, the items “I have a positive attitude and interest in
sports” (PPLI2), “I appreciate myself or others doing sports” (PPLI3),
and “I am aware of the benefits of sports related to health” (PPLI9)
depicted that adolescents with higher physical literacy may have a
higher knowledge and understanding of the health benefits of
engaging in sufficient physical activity. Adolescents who gain
knowledge and understanding about the importance of achieving
sufficient levels of physical activity and its health benefits, as well
as those who have a positive attitude and interest in being physi-
cally active, can develop a greater appreciation of their own and
others' activity."” In this sense, physical activity confers benefits for
several domains of cognition and metacognition in youths.>® Sup-
porting this idea, a systematic review and meta-analysis by Garcia-
Hermoso et al.>° found that improving the quality of physical ed-
ucation classes (i.e., increasing youths’ participation in physical
activity during physical education) may improve cognition and
academic performance in youths.

Concerning the other three physical literacy domains (i.e.,
motivation, confidence and physical competence, and interaction
with the environment), these are interrelated and reciprocally
influenced by the sense of the self, self-expression and communi-
cation with others, as well as knowledge and understanding, which
may influence adolescents' physical literacy perceptions.” Thus, the
three domains evaluated in the current study offer valid results and
produce reciprocal associations with physical literacy, which is in
line with the original PPLI version."> The exploration of each
domain regarding its causal relationship and hierarchical order
would further strengthen the concept of physical literacy and its
influence on adolescents' health and physical activity levels.

This study has some limitations to be acknowledged. First, due
to the cross-sectional design of this study, we cannot establish
cause and effect relationships; thus, predictive validity could not be
examined. Second, this study only examined the factorial structure,
convergence validity, and internal consistency reliability but not
criterion validity. Third, only three factors from the PPLI were
examined. Further studies examining other factors (i.e., confidence
and physical competence, motivation, and interaction with the
environment) are needed. Fourth, this self-reported perceived
physical literacy instrument was another limitation of this study. In
this sense, a combination of methods (i.e., quantitative, qualitative)
has been required to better characterize overall progress in physical
literacy.*® Conversely, this study has some strengths that must be
declared. This study had a rigorous design with a large and
randomly selected sample analyzing perceived physical literacy
among Spanish adolescents. Similarly, to our knowledge, it is the
first tool that allows the assessment of physical literacy in Spanish
adolescents. Another notable strength is the empirical evidence
added to support physical literacy measurement through a holistic
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approach®® while demonstrating the international and cross-
cultural capacity of PPLI for adolescents."”

5. Conclusions

Our results suggest that the S-PPLI is a valid and reliable mea-
sure of physical literacy among Spanish adolescents. The S-PPLI
could be extensively applied to determine adolescents' self-
perceived physical literacy and possibly to understand other sour-
ces of insufficient physical activity. Future studies are needed to test
the three further physical literacy domains (i.e., motivation, confi-
dence and physical competence, and interaction with the envi-
ronment) to improve the measurement of a holistic construct of
self-perceived physical literacy in Spanish youth.
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