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Development of ELIP to assess physical literacy for emerging adults:
a methodological and epistemological challenge.
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Abstract

Following increased interest in physical literacy (PL), development of appropriate
tools for assessment has become an important next step for its operationalization. To forward
the development of such tools, the objective of this study was to build the foundations of the
Evaluation de la Llttératie Physique (ELIP): designed to help reduce existing tensions in
approaches to PL assessment, that may be resulting in a low uptake into applied settings. We
followed two steps: (1) the development of the first version of ELIP by deploying a Delphi
method (n=30); and (2) the modification of items through cognitive interviews with emerging
adults (n=32). The expert consensus highlighted four dimensions of PL to be assessed —
physical; affective; cognitive; and social — with new perspectives, including a preference for
broad motor tests over fitness. Results offer new insights into the assessment of emerging

adults’ PL, but ELIP still requires further work concerning validity, reliability, and sensitivity.
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Recently, the concept of Physical Literacy (PL) (Whitehead, 2001, 2010) has gained
increased attention in international literature (Young et al., 2019). For many, PL has become a
key concept in the promotion of lifelong physical activity (PA) in different contexts (e.g.,
health, sport, and physical education). Nevertheless, question of how to assess and measure
PL remains controversial (Barnett et al., 2019; Chen, 2020; Edwards et al., 2018; Green et al.,
2018; Young et al., 2021) and need to be expand to other audiences ‘across the lifespan’
(Kwan et al., 2019; Liu et al., 2022; Longmuir & Tremblay, 2016). While measures are
increasingly being developed and validated for use in childhood assessments (Edwards et al.,
2018; Jean de Dieu & Zhou, 2021; Ke et al., 2022), there remains few measures suitable for

use in emerging adulthood (Arnett, 2000).

The Physical Literacy: one concept for several definitions.

The International Physical Literacy Association (IPLA) adopts Whitehead’s
perspective in defining PL as “the motivation, confidence, physical competence, knowledge
and understanding to value and take responsibility for engagement in physical activities for
life” (IPLA, 2017). Despite its international popularity (Edwards et al., 2017) the following
text also considers other perspectives that may provide additional insight into what PL
represents (Edwards et al., 2017; Martins et al., 2020; Shearer et al., 2018; Young et al.,
2019). In a recent European consensus statement, which included French representatives, PL
appeared as “the skills and attributes individuals demonstrate through physical activity and
movement across their life course. It can be understood as a process and as an outcome that
individuals pursue through an interaction of their physical, emotional, social and cognitive
learning” (Physical Literacy for Life, 2021). This definition, more aligned to the Australian
conception (Keegan et al., 2019), highlights the necessary holistic development of people

through movement, and suggests that different outcomes, or milestones, can be set across the



life course through measurement tools. Around these definitions, two opposing ‘poles’ with
clear boundaries can be characterized: an ‘idealistic’ approach - philosophically oriented - and
a ‘pragmatic’ one - more focused on bringing the concept into practice (Edwards et al., 2017).
Despite these different opinions, recent perspectives emphasize that PL concept “do not need
to be ‘set in stone’ or reduced to a ‘single’ definition” but is dependent on the context and the
stakeholders for whom it is intended (Young et al., 2019, p. 3). The value of an adaptable and
usable concept in a broad range of context such PL surely lies in these multiple approaches
(Young et al., 2022).

While trying to preserve the philosophical foundations, we consider PL as a
‘scientific’ (Cairney, 2019a) and pedagogical concept. As most PL experts, our approach
rejects a Cartesian distinction between mind and body and rather promote the idea of richly
holistic and embodied learning (Pot et al., 2018; Whitehead, 2007). Nevertheless, we
highlight the value of milestones setting across the PL journey as suggested by the conception
of Keegan et al. (2019) and Physical Literacy for Life (2021) definitions. This stance places
our PL conception in the ‘medium-level on the PL ladder of abstraction’ (Young et al., 2019),
making it adaptable and usable in different contexts while offering the possibility of retaining
the original philosophical underpinnings. In this paper, we claim that a reliable, sensitive, and
valid assessment — with moderate classification and framing (Young et al., 2021) - will be a
cornerstone of this approach useful to design quality PL interventions and to enhance the

scientific proof of concept — which in turn will enrich the practice.

The challenge of broadening Physical Literacy for the emerging adults.
By trying to capture PL through different dimensions, some tools which match with the
holistic perspective of PL assessment have been proposed recently — IPLA charting

(Whitehead, 2019); PL-C Quest (Barnett et al., 2020); CAEPL (Chen et al., 2020b); PPLA-Q



(Mota et al., 2021); - and are added to well-known tools like the CAPL (Longmuir et al.,
2015), PPLI (Sum et al., 2016), PFL (Lodewyk, 2019), PLAY tools (Caldwell et al., 2021), or
Pre-PLAY (Cairney et al., 2018). Nonetheless, there remain opportunities to advance
measurement capability for PL: both in terms of broadening the population assessed and
respecting the philosophical foundations of PL (Pot et al., 2018; Whitehead, 2010).

To date, PL assessment has largely focused on school-age children (e.g., CAPL; PL-C
Quest). However, PL is a concept that must be understood throughout the life course (Cairney
et al., 2019b; Keegan et al., 2019), and so its assessment also needs to be extended to other
age groups according to their characteristics. Emerging adults have been under-represented
especially in the PL literature, and they also need to be considered in new measurement tools.
In respect to this study, ‘emerging adulthood’ is defined as the time from the end of
adolescence to young-adulthood responsibilities, and have to be a target period for PL
assessment tools (Edwards et al., 2018; Longmuir & Tremblay, 2016). Many emerging adults
leave their family home, begin careers, or enroll in university. It can be considered as a key
period during the PL journey, where individuals are, for the last time, engaged in compulsory
physical education and where the most active people are still engaged in organized PA
(Muller, 2018). The specific characteristics of this period has long been underemphasized.
However, it is a crucial and unique period, including changes in brain and body maturation,
social skills, friendships, family-oriented socialization, learning about intimacy, and mutual
support (Berndt & Savin-Williams, 1993; Hochberg & Konner, 2020). Without appropriate
tailored ways of measuring PL in this life-phase, we may fail to understand and support this
important life transition for specific population (Arnett, 2000). Literature regarding the PL of
this target population is emerging (Kwan et al., 2019), but to date specific assessment
instruments are missing, and the other potentially usable tools do not naturally transfer to

appropriately assess PL in emerging adulthood. Some pre-existing tools were designed for a



wide age range (e.g., IPLA charting, PLAY tools), but the way of conceptualizing PL for
emerging adulthood could be different to children or other age groups (Alipour Anbarani et
al., 2022). The tool’s language, dimensions, domains, and complexity of items/tasks needs to
reflect this specificity. Moreover, the emerging adulthood’s way to engage in PA is different
from a child, adolescents, or senior (Muller, 2018), as well as the PA commitment process

(Bauman et al., 2012).

The epistemological challenge of assessing PL.

Partly due to its development from multiple philosophical perspectives — especially
monism, existentialism and phenomenology (Pot et al., 2018) — the assessment of PL is
particularly contentious (Chen, 2020; Edwards et al., 2018; Green et al., 2018; Longmuir &
Tremblay, 2016; Robinson & Randall, 2017; Whitehead, 2010; Young et al., 2021). The
overwhelming majority of assessments (Edwards et al., 2018; Jean de Dieu & Zhou, 2021; Ke
et al., 2022; Young et al., 2021) are detached from the holistic perspective that PL is intended
to promote - frequently focusing only on motor skills -.and the way in which an individual
profile of PL development is assessed is a controversial issue (Chen, 2020a; Robinson &
Randall, 2017). The linear and simple arithmetic approaches, consisting of summative scores
by independent dimension (e.g., PPLI or PLAY) or to attribute less importance to one
dimension than to others (e.g., CAPL), are questionable in terms of monist viewpoint
underpinning PL (Chen, 2020a). The monist perspective, considering the individual as a
whole in which each component interacts with the others with equal importance, could be
further enhanced. Assessment procedures can be improved by considering the idea of
interdependence and a similar significance between each of the PL dimensions. This

corresponds to the complex nature of the human behavior and PL concept (Dudley, 2018;



Heino et al., 2021; O’Sullivan et al., 2020) and tools with ‘strong classification and framing’
do not truly capture this complexity (Young et al., 2021).

Likewise, some tools diverged from the existentialist and phenomenological
philosophy advocated by Whitehead. For example, by imposing a restrictive sports-oriented
vision of PA (e.g., PPLI) or not really challenging the participant to adapt freely to a complex
task (e.g., CAPL), these tools may not have garnered the breadth of information necessary to
understand the relationship between individuals and their environment (Whitehead, 2001).
Also, to capture the most valuable information in this perspective, a mixed tool combining
questionnaires and motor tests could be necessary. Despite the highly pragmatic nature of
questionnaires (e.g., IPLA charting, PL-C Quest), it could be considered reductive to focus
only on questionnaire responses since it would hardly consider the dynamic relationship
between the individual, the environment, and the task (O’Sullivan et al., 2020). The
phenomenological perspective assumes that each individual and their relationship to the world
is unique (Merleau-Ponty, 1968) and is therefore opposed to a normative and comparative
assessment. A ‘medium-level conception on the PL ladder of abstraction’ (Young et al., 2019)
would privileges an ipsative evaluation (in comparison only with one’s own previous
measure); or ‘charting’ (Whitehead, 2019).

Finally, the identification of the constitutive PL components is also controversial (see
Robinson & Randall, 2017; Tremblay & Longmuir, 2017) and needs to be further explored;
including for emerging adults. Encouragingly, new PL frameworks (defining statements,
domains, elements and guidelines for development, Keegan et al., 2019), philosophical
perspectives (O’Sullivan et al., 2020; Rudd et al., 2020), and recent studies on the
fundamental/foundational skill determinants of a sustainable physical life (e.g., Hulteen et al.,
2018) have all advanced the literature while also reframing the debate about how best one

may measure PL as well as in populations other than children. It is crucial to question these



recent reflections for the design of PL assessment tool since “PL and its assessment could
have a role to play in opening the domains considered important for lifelong and life wide

participation” (Young, 2021, p. 175).

A methodological challenge to produce a valid, reliable, sensitive, and practical tool.
In addition to being a philosophical challenge, developing a new measurement tool for PL
presents scientific and methodological challenge (Mokkink et al., 2010). It is widely
recognized that the effectiveness of a tool is measured through statistical methods, including
focus in terms of validity, sensitivity and reliability (Gunnell et al., 2014; Mokkink et al.,
2010). The American Educational Research Association (AERA), American Psychological
Association (APA), and National Council on Measurement in Education (NCME, 2014, p.11)
claimed that validity is “the degree to which evidence and theory support the interpretations
of test scores for proposed uses”. The quality of a tool is also verified by its reliability and
sensitivity (Mokkink et al., 2010). Validation practices by researchers in sport sciences and
sport psychology have been variously critiqued before, challenging the robustness of
approaches in this domain (Gunnell et al., 2014; Zhu, 2012). Importantly, achieving the
challenge of building an appropriate PL measurement tool would help to promote the concept
in the scientific and professional community. Then, a development of a new PL measurement
tool requires a rigorous step-by-step approach that needs to be conducted carefully and
systematically. By the way, we advocate that the success in the epistemological challenge is
largely related to the success in overcoming methodological and statistical challenge.

Hence, to contribute to the ongoing development of PL assessments, we set out to
develop a new tool that: (1) captures main philosophical underpinnings of PL; (2) sets
milestones for testing PL for emerging adults; (3) enables the combination of subjective and

objective assessments; and (4) respects the main steps of a robust validation of a measurement



tool. The insights offered by such a tool will help to design educational programs and to
identify learners’ development opportunities in order to foster individuals’ PL development,
while being a positive step in PL journey for each participant. The design of a such
measurement tool will also support the theoretical foundation of PL, including identifying
whether certain typical PL profiles are favorable to a healthy commitment in PA through
emerging adulthood. Thus, the aim of this study was to design the foundation and assess the
first validation levels of a PL assessment tool emerging adults (17-21 years old). This study

was conducted for the European French context.

Method

We conducted two studies, consecutively, to develop a tool to assess the level of PL
development in emerging adults (Figure 1). The first study deployed a Delphi method process
(Powell, 2003) to reach a consensus about the structure and the design of the assessment tool
(i.e., face and content validity). The second study used a cognitive interview process to
ascertain the feasibility and adequacy of the questions’ meaning and their interpretation by the
respondents (Willis, 2005). This additional insight is rarely included in the development of
such assessments, particularly in physical activity and sport sciences, but is necessary to
increase reliability and validity (Dietrich & Ehrlenspiel, 2010). All the steps were in
consistence with the COSMIN recommendations (Mokkink et al., 2010).

[Figure 1 near here].

Study 1
Participants - Recruitment of expert panel. Our selection process was informed by
considerations for (1) recruiting experts, who recently published articles related to PL in

journals indexed in PubMed database; (2) recruiting experts of different nationalities; and (3)



gathering different points of view through expertise from different scientific fields. Among 31
experts contacted, 20 responded favorably (66.7% positive responses). We used snowball
sampling by inviting experts to propose other experts (Hanson et al., 2020). This resulted in
the identification of 15 other individuals not originally identified in the database search. The
analysis of their professional background made it possible to include them in the panel of
experts and 10 responded favorably (66.7% positive responses). Professional backgrounds
included: (1) published papers on PL; (2) published papers on engagement in PA; and (3)
involvement in research or professional group on these subjects.

A five-point scale (1= beginner / 5= expert) was completed by each expert to self-
assess their PL expertise; the mean response was 4.63+0.49. The summary description of the
participants is shown in Table 1. To thoroughly involve the experts, we offered panel
members the opportunity to become co-authors on the final publication generated by the study
and included verification-questions in the questionnaires (see section below). In the following
reporting and during the process, all data have been anonymized to minimize bias.

[Table 1 near here].

Delphi process to develop ELIP structure. According to Chen (2020a) and Edwards
et al. (2017), the debate on how to assess the level of PL needs to be raised among all experts.
The goal of the Delphi process, therefore, was used to reach a consensus on a specific
research issue after successive rounds of discussions. It is defined as “an iterative process,
designed to combine expert opinion, in order to arrive at a group consensus” (Keegan et al.,
2019, p.3) and is recommended when discordance surrounds a topic (Powell, 2003).

Delphi method’s design. We implemented four iterative rounds of Delphi method
through the LimeSurvey platform (https://www.limesurvey.org/fr/) from May to October
2020. The successive rounds aimed to: (1) examine the constitutive dimensions of the tool;

(2) examine the constitutive domains of each dimension; (3) examine tests to assess the
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accepted domains; and (4) design a filter to transform the items to be in line with the
epistemological foundations of the PL concept. In each Delphi round, the results of the
previous round were presented. Experts not responding despite two reminders were removed
from the concerned round but were invited to participate in the following rounds (n<8). All
the selected participants were considered as PL experts and anchored in different PL
perspectives. Thus, no definition was imposed on the panel to design the ELIP, and therefore
the result is based on the elements that reached consensus. The experts were informed that the
questions asked should be contextualized for the French European context.

Questionnaire design. The literature was screened to identify the potentially relevant
dimensions to be included in the ELIP. The first round involved capturing the relevance and
comments about the first selection of PL dimensions (Supplementary File 1). The second
round consisted of capturing the relevance and comments about a first selection of PL
domains for each accepted dimension (Supplementary File 2). Domains are understood as the
constituent elements of the dimensions. Based on the results of the previous two steps, the
literature was analyzed to identify and/or design relevant tests to assess each accepted
domain. For this selection, the research team questioned the content and face validity and
examined the relevance and sensitivity for a French emerging adult population of each
different tool identified. The relevance of these tests was verified in round 3 (Supplementary
File 3). To transform these tests as close as possible to the PL concept, we collected the
comments from Round 3 and reformulated them to create ‘filters’ (i.e., sentences that we used
to transform the test items). In a last round, experts were questioned about the relevance of the
filters (e.g., “How much do you agree with this idea? The items of social dimension should be
causally related to physical activity and not remain general”). Finally, each accepted item of

the selected tests was transformed through the filters until a consensus within the initial team
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(GJ, DT, PF, SC) was reached. At the end of this step, we had a set of items to submit to the
PL experts for content validation.

For each round, experts responded to an online questionnaire and were invited to rate
the relevance of the different propositions thanks to a Likert Scale from 1 to 5 (“not relevant
at all” to “very relevant”). The use of open-ended questions helped to obtain richer data
(Powell, 2003), and experts were free to comment on the different domains proposed and to
make suggestions.

Consensus requirements. Each round ended only when a consensus was reached.
Usually, an item is retained in Delphi method if it is accepted by most of the group’s experts:
between 55% and 100% (Powell, 2003). Here, a limit of 66% was tolerated (Powell, 2003)
considering the divergence existing in terms of definitions (Edwards et al., 2017; Shearer et
al., 2018), as well as the sensitivity of the issue of PL assessment (Chen, 2020a; Edwards et
al., 2018). Otherwise, the item was either requested in sub-round if agreement between 61%
and 65% or discarded if less than 61%. The comments submitted by the experts were
collected and those with at least two converging comments were considered for a next step.
Two comments converge when they propose, in a different way or not, a common element
(e.g., “Beliefs should not be in this dimension but in the cognitive dimension” and “beliefs are
primarily cognitive”).

Content Validity. Each item reformulated through the filters and instruction was then
subjected to content validation by the same 30 experts. Content validity is “the degree to
which the elements of an assessment instrument are relevant to and representative of the
targeted construct for a particular assessment purpose” (Haynes et al., 1995, p. 14). Experts’
judgements on the relevance, representativeness, and clarity were captured througha 1 to 5
Likert scale. We followed the recommendations of Lawshe (1975) to consider the acceptance

standard of Content Validity Ratio (CVR) (n < 25, CVR > 0.37). At the end of this step, we
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had a set of items to be specified by the Cognitive Interview (CI) method with emerging

adults.

Results of Study 1

Delphi Method. In total, we invited 46 experts to participate, 31 from literature
reviews and 15 via snowball sampling process. We received 30 positive responses (65.2%).
Our results are well within the minimum number of 15 experts (Mokkink et al., 2010).

Round 1. The results of the first two rounds are presented in Table 2. The 23 experts
(76.6%) who completed the first round strongly accepted to integrate in the ELIP the three
following domains: physical (100%), affective (100%), cognitive (95.6%) and slightly less the
social dimension (86.9%). According to the experts, all four dimensions must be integrated
into the ELIP. Within this study, experts privilege objective rather than subjective tests for the
physical dimension and any proposals for other dimensions emerged from the comments left
by the experts. Despite the choice to focus on objective tests, experts chose to evaluate
perceived aquatic competencies rather than the objective ones (73.9%).

Round 2. The questionnaire was completed by 23 experts (76.6%). In the first sub-
round, one affective domain, four social domains and three cognitive domains were directly
discarded (agreement<61%). Beliefs (affective), cardiorespiratory capacity (physical) and
strength (physical) were re-questioned in a second sub-round (61%>agreement<66%). In this
second sub-round, physical fitness (including strength and cardiorespiratory capacity) was
discarded, and the belief domain was moved onto the cognitive dimension (Table 2).

[Table 2 near here].

Round 3. The results of the third round are presented in Table 3. Twenty-four experts
(80%) completed this round. Fourteen tests were submitted to the experts for their opinion.

Eight tests were directly accepted (agreement>66%) and one was directly discarded
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(agreement<61%). Three tests were questioned in a second sub-round according to the
comments from the experts and were accepted with slight modifications (e.g., focusing only
on one part of the questionnaire).

[Table 3 near here].

Round 4. The results of the fourth round are presented in Table 4. We reworded all
comments that appeared at least twice in Round 3 as filters. These filters transformed the
accepted test items to fit the epistemological foundation of PL. Sixteen (16) filters were
drafted and proposed for experts’ validation (Table 4). Twenty-five (25) experts (83.3%)
accepted thirteen (13) filters (agreement>66%). None were challenged for a second sub-
round.

[Table 4 near here].

Content validity. Twenty-five experts (80.6%) accepted 88 items (CVR >0.37). In
addition, the completeness of the tool's dimensions and the relevance and clarity of the
instructions were also validated (CVR >0.37). At this stage, a tool to assess four dimensions
(i.e., cognitive, affective, physical, and social) of PL was designed. The first version of the
ELIP was constituted with 88 items and three motor tests (Figure 2).

[Figure 2 near here].

Study 2

Cognitive interview procedure. [tem readability and comprehension are essential to
accuracy in reporting and therefore critical to ensure valid and reliable responses as
communication failures are commonplace in questionnaires (Beatty & Willis, 2007).
Cognitive interview is a powerful method to understand the thought process used by the
identified user-group when answering items, and allow the ability to avoid ambiguity,
misunderstandings, and identify unfamiliar wording. It helps to ensure that the ELIP’s items

are clearly understood by the target participants (Beatty & Willis, 2007) and to verify content
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validity of each question through the emerging adults’ perspective. In the present study,
cognitive interviews were conducted in the French language and context.

Participants. The cognitive interview procedure was conducted with 32 participants
(Table 5). They were enrolled and randomly sampled from three specific populations
recruited in three high schools and one university in France. This method allows these three
populations in consideration with varying academic profiles to be tested: (1) first-year sports
science students; (2) students enrolled in traditional program; (3) students enrolled in
vocational program.

[Table 5 near here].

Data collection. The interviews were conducted individually by a single interviewer
(GJ), who was familiar with the study. The interviewer attended training with an expert
interviewer and had to conduct four mock interviews before interviews with study participants
began. To achieve a high level of attention from the participants, the cognitive interview was
carried out for only one questionnaire per student (from 30 to 45 minutes). According to the
consent of the respondents and/or parents, the 32 interviews were audio recorded and
transcribed verbatim. We followed Willis’ (2005) recommendations to design interview
procedures with two steps: (1) introduction and warm-up, and (2) think-aloud and probing
techniques. In a first step, a warm-up is conducted to prepare the interviewee to perform a
think-aloud interview: “Try to visualize the place where you live and think about how many
windows there are in that place. Can you give me the number of windows please?”. This
question prepares interviewee to the think-aloud method and it illustrates that a poorly
formulated or overly general item can be problematic. The interviewer insists on the fact that
no perfect answers are expected, but rather that the interview is about testing a questionnaire
in progress that includes questions that may be difficult to understand or answer. Participants

are reassured by the interviewer's announcement: “I didn’t write these questions, so don'’t
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worry, [ won’t be upset if you criticize this questionnaire. All your comments, whatever they
are, can help me”.

In a second step, the interviews were conducted through think-aloud method mixed
with probing method. The think-aloud method asks respondents to verbalize their thoughts
and understanding aloud by reading each item and trying to answer the question as they
understand it (Supplementary file 4). Reactive verbal probes were used to question
participants in response to their behavior (e.g., “On this question it took you a long time to
answer, what happened when you read the item?”). Pre-planned probes were used to
encourage participants to talk aloud about how they understood, processed, and responded to
specific items (e.g., “Can you understand this word?”’). Moreover, retrospective questions
were used to identify different elements that are difficult or blurred (e.g., “Now that you have
read the questionnaire, which items were most difficult for you or for one of your friends to
complete?”). In case of misunderstanding, the interviewer tried to get the participant to
rephrase the item with their own words. Similarly, the probes were also directed to ensure that
the questions asked what they were supposed to measure (e.g., “Do you think some students
will respond ‘1’ here? What would be the difference between you and them?”). This
procedure was originally designed in three stages but free to continue until reaching
theoretical saturation (i.e., sustaining the process until no new findings emerge). Researchers
decide by consensus when this saturation point has been reached (Padilla & Benitez, 2014).
To ensure theoretical saturation, the final sets of items were administered in three other
classes of vocational high school (n=68).

Data analysis. The analysis of the cognitive interview data was conducted jointly
between two members of the research team (GJ; DT). For each interview question, the two
researchers coded impressions to determine whether the participant understood or not the item

(Table 6). The analysis of the cognitive interviews data was twofold: (1) the analysis of each
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misunderstood item and (2) the analysis of each item understood but justified by an
unexpected explanation. Based on the problem encoded, the audio recording, and notes, the
two experts worked together until they reached a consensus on the decision to be taken (i.e.,
discard, modify, or keep the item and reformulation). The researchers sought to determine
whether an alternative formulation could improve comprehension and what the best possible
wording would be (Supplementary file 5). In the case of non-consensus, a third member (PF)

contributed to the consensus to identify the best rewording to test in the next step.

Results of Study 2

Each interview (n=32) was successfully completed without interruption. At the end of
each stage, the researchers met to adjust the questionnaire according to the interviews
(Supplementary file 5). The cognitive interview data allowed precise questionnaires according
to: (1) rephrasing of items not understood or misunderstood based on the participants’
answers (Table 6); and (2) modifying items that did not assess what they were supposed to
(Table 6). At the end of this process, no item presented any misunderstanding and thus, the
content validity of the three questionnaires (i.e., affective, cognitive, and social including the
8 aquatic items) was ensured. Significant modifications concerning the form of the
questionnaire were made (i.e., item headers, highlighted).

At the end of the cognitive interview process, we noted any comments about
understanding in the three vocational test classes, and no student refused to answer. The time
required to complete the questionnaire was between 10 and 20 minutes for each document. At
the end of this phase, we obtained an initial pool of 88 items for testing affective, cognitive,
and social dimensions of the ELIP. These items were completed with three motor tests
(Figure 1). Each test is presented in Appendix (translated into English for the reader’s

understanding).
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[Table 6 near here].

Discussion

The aim of this study was to develop a measure to assess PL for emerging adults. To
address these epistemological and methodological challenges, two consecutive studies were
conducted: a Delphi method and a cognitive interview process. Through this process, we
developed a comprehensive PL assessment tool useful with four dimensions of PL: physical,
social, affective, and cognitive.

An original tool designed according to four dimensions. To our knowledge, ELIP is
the first tool to simultaneously evaluate these four dimensions for emerging adults while, at
the same time, considering the philosophical pillars of PL. Despite the social dimension being
already included in robust definitions of PL (Keegan et al., 2019; Martins et al., 2020,
Physical Literacy for Life, 2021), ELIP is one of very few PL assessment tools to consider
this dimension (Barnett et al., 2020; Lodewyk, 2019; Mota et al., 2021). Some other tests
refer to the social dimension (PFL, PPLI) but do not orient this dimension in the specific field
of PA. The PL-C Quest and PPLA-Q were designed to map to the Australian Framework
(Keegan et al., 2019) and do have a domain which focuses on the social, but are aimed at
children and adolescents, respectively. This focus of the social dimension deviates from
Whitehead’s well-known definition and is probably a consequence of new approaches to PL,
included the Australian and European approaches (Keegan et al., 2019; Physical Literacy for
Life, 2021) and the specificity of the target population. For emerging adults, the social
dimension seems to be a key dimension of the PA commitment process (Lu & Steele, 2014;
Van Der Horst et al., 2007). Historically, inclusion of the social domain was first published by
Dudley (2015) and early references to social domains were already present in the additional

attributes of PL (including the ability to work independently and with others in both
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cooperative and competitive situations, Whitehead, 2018). Our results converge with these
approaches including the social dimension as an integral component of PL, and therefore
invite its consideration in future studies and evaluation tools, especially for the emerging adult
population for whom social relationships appear to be essential for quality of life (Edwards et
al., 2002).

In view of the affective dimension, ELIP is in line with the previous proposals of
‘psychological dimension’ (e.g., CAPL, IPLA charting). The set of PL tests mentioned above
assess this dimension. However, in the ELIP, the affective dimension is distinguished by
considering the affective dimension in three different ways: affect towards PA (i.e., pleasure,
well-being); affect in PA context (i.e., confidence, self-esteem); management of affect in PA
context (i.e., management of emotions). ELIP is one of the recent tools [see also the PL-C
Quest (Barnett et al., 2021)] which focus on the management of emotions in PA context.

The ELIP cognitive dimension focuses on individual knowledge and cognitive
resources and does not deviate too widely from the tools already designed. The originality of
the results lies in coupling between Likert scales assessment and a factual knowledge test.
Here, the cognitive dimension goes beyond the fact of ‘knowing about PA’ but is also
concerned with its application and personal awareness through a self-assessment. The
importance of this dimension is already advocated (Cairney et al., 2019b; Cale & Harris,
2018) and is essential to consider for emerging adolescents insofar as it is poorly or not at all
supported at school, at least in France (Gandrieau et al., 2021).

The results of the Delphi method are also original concerning different points of the
physical dimension. First, ELIP includes on potential innovation in that the fitness dimension
included in some measures (e.g., strength, endurance, etc.) is not explicitly present. Indeed,
the fitness dimension was rejected by the experts, who emphasized that it is particularly

subject to normative comparison and does not represent a fundamental asset for sustainable
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physical activity education (Rowland, 1995). This perspective clearly differentiates the ELIP
from the other tools which emphasize the importance of the fitness dimension (e.g., CAPL;
PFL, Young et al., 2021). This choice is in line with some criticisms of pre-existing tools
(Robinson & Randall, 2017), but opposes some defended views of PL (Tremblay &
Longmuir, 2017). The expert panel focused their expectations on aspects of body control
rather than physiological resources. It can be argued by its link with the generic term
‘literacy’ which can be understood as the ability to interact or engage effectively with the
environment, in which we are situated with our own capabilities. Fitness, from a performance
perspective, is not within the scope of most definitions of PL (Shearer et al., 2018). From this
point of view, ELIP could be more consistent with the philosophy of the concept than other
tests including fitness tests. In terms of the pedagogical aspect, this choice is significant. In
fact, improving fitness can occur with attention to motor competence (Barnett et al., 2021)
and ELIP invites PL professionals to lower the focus on fitness as a major goal but rather as
one of many elements that would result from regular participation in PA. On this point, the
skills needed to engage in resistance or fitness training could be questioned in further
considerations. There are already tools to explore this important aspect for emerging adults
(Lubans et al., 2014), but experts chose to stand at a more general level for the ELIP. It seems
to imply that PL would be placed at a more global level.

The Delphi method introduces a different way of considering the motor tests of a PL
assessment tool. Indeed, the Star Challenge test diverges from traditional Fundamental Motor
Skills (FMS, Gallahue et al., 2012) by mobilizing broader movement competences in more
complex and open environment (e.g., control body movements in an environment that must be
decoded). Participants must perform motor skills (i.e., jumping, crawling, running, catching,
etc.) and engage their movement abilities (i.e., stability, speed) jointly (Durden-Myers et al.,

2018) in environments, which challenge their interpretation. Although the anchoring of FMS
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in the theory of constraint-led approach has been advocated (Barnett et al., 2016), the selected
competences deviate from an isolated evaluation of FMS and emphasize the importance of
“action intelligence [...] embedded in perception, experience, memory, anticipation and
decision making” (Whitehead, 2001, p. 131). This specificity gives interesting anchorage with
the existentialist perspective. To limit bias (i.e., anxiety, haste) and to best fit the concept of
PL, the consideration of time as an evaluation criterion will have to be discussed in more
detail according to the motor tasks performed during the test.

The novelty in the physical dimension is also found in the inclusion of cycling and
aquatic competences already highlighted by the Australian approach (Barnett et al., 2020;
Keegan et al., 2019), and the new perspectives to foundational movement skills (Hulteen et
al., 2018). The specific reference to the aquatic and cycling world is relevant in a holistic
French PL assessment tool. In fact, aquatic activities are culturally anchored in the practices
of the French population, representing the 3" most popular PA category (Croutte & Miiller,
2018). Cycling also represents a huge opportunity for PA in France, with 18% of the
population involved (Croutte & Miiller, 2018). Moreover, both activities represent an
opportunity for lifelong commitment in physical activity, as they can be practiced in France
throughout life (Leger et al., 2019; Potdevin et al., 2013). Overall, these activities are also
widely practiced in Europe and worldwide (Hulteen et al., 2017). These two specificities,
which have largely not been considered in a PL test [see the PL-C Quest as an exception
(Barnett et al., 2021)], connect PL with numerous beneficial PA opportunities for physical
and mental health (Cox et al., 2010; Larouche et al., 2011). Nevertheless, experts seem to
stand by a pragmatic position to make the assessment tool easily applicable. They made
strong choices regarding water and cycling competences. Concerning aquatic competences,
the experts chose to focus on perceived rather than objective ones. Therefore, attention must

be paid to the gap between these two types of competences to avoid a poor-quality aquatic
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education. Concerning cycling competences, while other wheeled transportations are available
(e.g., scooters, skateboards, etc.) the experts chose to focus on bikes. Other active
transportation competences should not be excluded from the development of physical domain.

Finally, the uniqueness of the physical dimension is also the selection of motor
creativity, which has not yet been explored in PL assessment. Integrating the creativity
dimension in a PL tool seems to correspond to the phenomenological perspective in which no
precise model is expected but considers the uniqueness of the relationship between the
individual and his/her environment that is missing from the existing PL's assessment tools, as
well as ecological-dynamics framework perspectives (Rudd et al., 2020). Likewise, Davids et
al. (2016) emphasized that creativity is an important component of adaptability. On this point,
the expert consensus explicitly specified a new PL attribute converging towards the
Whitehead’s comprehensive understanding stating PL as “a disposition to use experience,
understanding and abilities to interact effectively with the world” (Whitehead, 2004, p. 4).

These results of the Delphi method suggest ELIP is based on a higher level of
abstraction on the Young et al. ladder (2021) than Whitehead’s definition (2010). It exposes a
conceptual understanding that emphasizes the importance of the social dimension and
explicitly states new PL attributes considered necessary for the European French emerging
adult audience. The results converge with the Physical Literacy for Life definition (2021) and
Australian framework (Keegan et al., 2019), which emphasize the need to develop physical,
emotional/affective, social, and cognitive skills and attributes. The Australian framework
originally conceptualizes 32 PL elements, and we propose that ELIP could expand and
operationalize the European definition to identify PL profiles in France and Europe. Despite
an explicit stance on attributes, ELIP does not seem to lose sight of the epistemological

foundations of the concept.
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A tool designed according to the three philosophical pillars of PL. ELIP is a
monitoring and evaluation tool consistent with Whitehead's philosophical perspective
anchors. In fact, the existentialist perspective was respected by the wide nature of the PA
definition and assessment environments (vs. sports-oriented vision and closed-motor pattern).
Items were modified with the dual objectives of “Physical activity should not be limited to
sports (broad movement culture)” and “Adolescents should be able to easily project
himself/herself into specific experiences that are unique to him/her”. Moreover, the
combination of questionnaires with complex objective tests allows capturing an interesting
range of information for understanding the unique relationship between the individual and the
environment. The complex nature of motor tests is particularly interesting in this respect of
existentialism perspective. Now, there is new challenge in considering the singularity of the
individual/environment relationship, particularly in the construction of scoring assessment.
The complex system approaches (Preiser, 2019) could go beyond the limits announced by the
‘idealists’ (Edwards et al., 2018), opposed to PL assessment, by considering the diversity and
uniqueness of PL patterns.

The anchoring in monist perspective is underlined with the holistic consideration of
the whole being constituted by four dimensions (i.e., affective, cognitive, physical, and
social). We argue that a tool design through four dimensions is both a methodological and
epistemological requirement, but to truly grasp the concept as close as possible to its monistic
underpinning there is a need to not slice off components so as to achieve a real integrated and
monistic assessment. ELIP considers a broad multidimensional range of human components
(Table 2) and the strength of the assessed concept resides in their interactions (Dudley, 2018).
Then, to further embrace the challenge posed by this monistic perspective, a more complex
scoring method needs to be explored to consider the interdependence and equal importance of

each dimension.
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Finally, the challenge of the phenomenological perspective must now be considered in
the use of ELIP for the emerging adults to be properly addressed. Nevertheless, ELIP has the
necessary structure for an accurate ipsative and formative assessment to inform the
individuals’ own PL journey. The tool will need to be used in this sense, which some may
name as a ‘charting’ process (Whitehead, 2019), while further statistical analysis is needed to
optimize its pragmatic form.

An empirical and practical tool. ELIP could provide a significant contribution both
to research on PL and the practices that underpin it. It will allow measurement of PL in an
original way during a critical transition of life (Arnett, 2000) by rooting it an higher level of
abstraction than Whitehead’s well-known definition (Young et al., 2019). ELIP explicitly
states about what and how to assess the PL attributes for emerging adults (e.g., motor
creativity, cycling and aquatic competences, and management of emotions). This standing
might enable practitioners’ acceptance, while trying to preserve the philosophical perspectives
which carry strong pedagogical values.

On one hand, ELIP might help teachers’ guide and support students in their PL
journeys by analyzing student profiles to identify the capabilities and competencies that need
to be developed to access more PA opportunities throughout life. Missing or dodging a test is
not a disqualifying fault, it will only be notified that the participant is not able, at this time, to
meet the requirements of this test which therefore limits his/her opportunity for being active
(e.g., cycling competences). This should be considered for the pedagogical or scientific
analysis. Then, ELIP could be a key tool in PE curriculum, particularly in the last year of
high school, which represents the last year of compulsory PE for the European French
emerging adults. On the other hand, it will be useful to study the importance of PL and how it

changes during the transition from adolescence to adulthood. The study of this life transition
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is essential to complete the knowledge of PL value throughout the life course and to
understand the PL journey (Longmuir & Tremblay, 2016).

Future research. A Delphi method with good engagement from PL experts, and the
cognitive interviews with students from the targeted age-groups were useful to overcome the
difficulties of creating a new educational assessment tool, and specifically to verify face and
content validity, as well as assess feasibility. The results of this iterative method must now be
tested by a proof of concept to confront the theoretical product to the real complexity of the
concept. It would be interesting to organize a focus group based on the first quantitative
results to clarify and confirm the tool being designed. The major challenge will be to finalize
the tool with scoring method that best represents the PL concept. Likewise, the design of the
tool should be finalized by checking the four methodological pillars: the feasibility,

sensitivity, reliability, and validity.

Conclusions. Initially, we asked how to assess PL for emerging adults (17-21 years
old). This study allowed the design of a new PL assessment tool conceptually validated by a
significant number of international experts and an interview cognitive process. Without
questioning the strength of validation of other widely used tools, ELIP complements the
literature by providing an original and unique perspective to the field of PL assessment. ELIP
is the first tool to investigate PL. among emerging adults by combining subjective and motor
tests. Its four interdependent dimensions — physical, social, cognitive, and affective —
emphasize an explicit wide range of holistic resources (Table 2) that broadens considerably
the affordances an individual may be able to grasp (O’Sullivan et al., 2020). The design
methodology retained the philosophical anchoring of the tool, but the validation process and
progress on feasibility still need to be further measured for a real implementation plan for

educators and teachers. Our results contribute to the improvement of the PL measurement
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tools literature and, subsequently, participate in the promotion and monitoring of PL among

emerging adults.
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