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Article 
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Abstract: Background: Physical education teacher (PET) competences are crucial for developing 

students’ physical literacy. To support holistic student growth and lifelong physical activity, 

teachers need skills like using fitness monitoring as an educational tool. This study aimed to create 

an instrument to evaluate teachers’ competencies essential for promoting physical literacy through 

fitness monitoring.; Methods: A Delphi study with 30 experts from 26 countries established content 

validity. Pilot testing on 339 PETs across Europe assessed psychometric characteristics using 

exploratory factor analysis and Cronbach’s Alpha.; Results: The Delphi study identified 13 core 

competencies, but construct validation revealed 7 dimensions: 1) Supporting cognitive learning, 2) 

Encouraging positive feedback and learning climate, 3) Understanding of fitness concept, 4) 

Emotional support, 5) Planning, 6) Understanding of physical literacy concept, 7) Explaining 

learning objectives. Thus, the final instrument, FitBack PET competency questionnaire, was 

designed with 27 items covering 7 competencies. The instrument exhibited high reliability, with 

Cronbach’s alpha exceeding 0.7 for 6 factors and the intraclass correlation coefficient of 0.94 for test-

retest.; Conclusions: The instrument’s development was successful, demonstrating high validity 

and reliability. The final version is publicly available, providing a practical tool for teacher training 

programs. 

Keywords: pedagogy; fitness monitoring; physical literacy; physical education teacher; 

competency; assessment 

 

1. Introduction 

Adequate physical activity (PA) among school-aged children and adolescents enhances physical 

fitness, academic performance, and cognitive skills (Chacón-Cuberos et al., 2020; Janssen & LeBlanc, 

2010; Poitras et al., 2016). However, fewer than 40% of children achieve the recommended levels of 

PA levels (Aubert et al., 2018). This alarming situation has led to increased interest in physical literacy 

(PL) as a framework for promoting lifelong engagement in PA (Li et al., 2020; Sum & Whitehead, 

2021).  

According to the International Physical Literacy Association (International Physical Literacy 

Association, 2017) the definition of PL can be described as “motivation, confidence, physical 

competence, knowledge and understanding to value and take responsibility for engagement in 

physical activities for life”. While definitions may vary, most frameworks emphasize the holistic 

nature of PL, highlighting the importance of affective, physical, and cognitive traits required for 

lifelong participation in PA (Liu & Chen, 2020; Quennerstedt et al., 2021; Young et al., 2020).  

Enhancing PL is a key objective of physical education (PE), which equips students with the skills, 

confidence, and knowledge to engage in lifelong PA. Beyond promoting physical health, PE supports 

students’ mental and social well-being, fostering positive attitudes toward movement and healthy 

living (Durden-Myers et al., 2018; Whitehead, 2010). In this context, PE teachers (PETs) play a critical 

role in promoting PL, ensuring that students acquire the motivation, confidence, and skills to 
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maintain meaningful PAs throughout their lives (Whitehead, 2010, 2013). To promote PL effectively, 

PETs must be equipped with a range of competencies that enable them to teach the knowledge, 

attitudes, and behaviors necessary for fostering lifelong PA (Yi et al., 2020).  

1.1. Physical Literacy and Physical Fitness Monitoring  

One of essential parts of PL is Physical Competence, which refers to an individual’s ability to 

develop movement skills and patterns, and the capacity to experience a variety of movement 

intensities and durations (Rudd et al., 2020). Enhanced Physical Competence supports diverse PAs 

and relies on interconnected fitness and motor skills. Put simply, enhancing motor skills boosts 

fitness and vice versa. A physically literate person moves confidently and interacts effectively in 

various situations, supported by fitness, motor skills, and knowledge of activities and sports. This 

fosters positive attitudes and lifelong motivation for PA, relying on a fitness level and skills enabling 

effective and aesthetic movement.  

Consequently, well-implemented fitness monitoring can be a valuable tool for promoting PL. 

Being physically fit reflects the capacity to manage daily tasks energetically and handle emergencies 

(Caspersen et al., 1985). Tracking changes in fitness levels of the same individuals over time is known 

as physical fitness monitoring (Brazo-Sayavera et al., 2024). Therefore, fitness monitoring allows 

teachers to assess students’ physical capabilities, track their progress, and tailor instruction to meet 

individual needs. Research indicates that physical fitness during childhood and adolescence is a 

critical indicator of overall health and a predictor of future well-being, with links to reduced mortality 

and prevention of conditions related to physical inactivity (Kodama et al., 2009a, 2009b; Ortega et al., 

2008; Twisk et al., 2002). There is also correlation with better mental health (Cadenas-Sanchez et al., 

2021), higher cognitive abilities (Cadenas-Sanchez et al., 2020) and educational achievements 

(Syväoja et al., 2019).  

Proper fitness monitoring encourages lifelong activity (Wiersma & Sherman, 2008). Studies have 

shown a link between objectively measured fitness and self-perceived fitness, suggesting that higher 

levels of self-perceived fitness may enhance PL (Pastor-Cisneros et al., 2021). Furthermore, health-

related fitness knowledge has been closely linked to increased PA (Demetriou et al., 2015; Ferkel et 

al., 2014; Keating et al., 2009), highlighting its importance in PE curricula. Conversely, inappropriate 

fitness testing can deter students from fitness monitoring and exercising, sparking debate about the 

value of fitness testing in PE setting (Cale et al., 2007; Liu, 2008; Lloyd et al., 2010; Rowland, 1995).  

Despite the importance of physical fitness and its monitoring in schools (Joensuu et al., 2024; 

Lang et al., 2023), there is a gap in research focusing on the specific competencies PETs need to 

effectively use fitness monitoring to enhance PL, like providing safe and inclusive fitness testing 

environment, fitness assessment knowledge, data interpretation, and the skills to guide students in 

analyzing fitness data to identify patterns and trends, fostering critical thinking about their physical 

fitness progress.  

1.2. Physical Education Teacher Competencies   

Research on PETs’ effectiveness increasingly adopts competency-based approaches (Backman & 

Pearson, 2015). Competence in this context refers to the skills, knowledge, and abilities that teachers 

need to meet professional challenges and perform effectively in their roles (Shavelson & Partners, 

2013). While extensive research exists on general PETs competencies (Aldrup et al., 2020; Baños et al., 

2022; Cañadas et al., 2020; Suroto et al., 2017; Tul et al., 2019), there is limited focus on those required 

for promoting PL through fitness monitoring. Given PL’s complexity and the growing significance 

of fitness monitoring (Lang et al., 2023), developing an instrument to assess PETs’ competencies is 

critical.  

Teacher competence in PE has a significant impact on student outcomes. Effective PETs combine 

technical skills, knowledge, attitude and character to deliver high quality teaching (Francesco et al., 

2019). Teacher support and a mastery-oriented climate characterized by positive teacher-student 

interactions (Yan et al., 2022) motivate students. Research on motivational climate also suggests that 
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a task-oriented climate increases the enjoyment of learning and reduces anxiety, while an ego-

oriented climate tends to increase anxiety (Huhtiniemi et al., 2022). Effective lesson planning is 

another important skill, as gaps in PETs’ plans affect the quality of teaching and engagement (Güneş 

et al., 2022). Planning and self-awareness are also key to successful fitness testing in PE (Keating & 

Silverman, 2009).  

This study aims to develop and validate an instrument to assess PETs’ competencies in 

promoting PL through fitness monitoring. Addressing this research gap will provide a tool to 

evaluate teacher education programs and improve PL promotion in schools. It will also support pilot 

interventions to improve PETs’ competencies using the FitBack toolkit.  

2. Materials and Methods 

To develop an instrument to assess PETs’ competencies in using fitness monitoring to promote 

PL, a two-step process was employed: 1) a Delphi study, 2) psychometric evaluation. The Delphi 

process, a well-established method for reaching expert consensus, was used to gather expert opinions 

on key competencies. This iterative process involves multiple rounds of surveys, allowing for the 

incorporation of diverse perspectives and the refinement of ideas through expert feedback (Hsu & 

Sandford, 2007; Okoli & Pawlowski, 2004). Following the Delphi study, a pilot study was conducted 

to evaluate the psychometric properties of the developed instrument. Based on the findings of pilot 

study, the final instrument was defined. 

2.1. Participant selection in Delphi study 

A total of 35 experts from 26 countries were invited to participate, including participants from 9 

non-European countries to ensure global perspectives. Experts were identified based on their 

academic and practical experience in PE, professional involvement in teacher education programs, 

and publications related to PL or fitness monitoring. Invitations were sent via email, and of the 35 

invited experts, 30 agreed to participate, while 5 were unable to take part due to prior commitments. 

2.2. Data collection in Delphi study 

The Delphi study involved three rounds of iterative surveys. The initial competency framework 

was based on the Compe-PET model (Baumgartner, 2022), which outlines key areas of competency 

for PETs: (1) improving professional knowledge, (2) enhancing perception and decision-making skills 

(P-I-D), and (3) applying quality teaching criteria. We also integrated the QualiTePE framework 

(Langer & Gerlach, 2024), which focuses on general pedagogical performance, including subject-

specific instruction and classroom management. 

First round: Participants were asked to assess the Compe-PET model and provide feedback on 

a preliminary set of competencies by an online survey platform 1KA (1KA, 2023). These competencies 

were derived from existing literature on teacher effectiveness and PL, and focused on how fitness 

monitoring could be used as an educational tool to enhance PL in students. Participants were also 

invited to suggest additional competencies they felt were essential for promoting PL in adolescents. 

Second round: Based on the feedback from round 1, the competencies were refined. The updated 

set of competencies was returned to the experts for further evaluation and prioritization. Experts 

rated the importance of each competency on a Likert scale and provided qualitative feedback to 

further refine the list. 

Third round: A final round was conducted to achieve ≥ 75% consensus on the competency 

framework. Experts were asked to confirm their agreement or suggest final modifications. At the end 

of this round, a consensus was reached on a final set of core competencies for PETs in promoting PL 

through fitness monitoring. 

Based on the findings of the Delphi study, the FitBack PET Competency Questionnaire (FitBack 

PETC-Q) was prepared. The participants assessed all sentences describing a specific competence 

using a 5-point Likert-type scale. These options were: “This totally applies to me”, “Mostly applies 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 6 March 2025 doi:10.20944/preprints202503.0414.v1

https://doi.org/10.20944/preprints202503.0414.v1


 4 of 16 

 

to me”, “Applies to me to some extent”, “Mostly does not apply to me”, “This does not apply to me 

at all.” 

2.3. Sampling and data collection for psychometric evaluation 

A total of 339 PETs from ten European countries (Spain, Estonia, Croatia, Finland, Italy, Slovenia, 

Portugal, Serbia, Türkiye, Hungary) were recruited via convenience sampling. Recruitment was 

facilitated through the FitBack network. Invitations were sent via email, containing a link to an online 

survey platform. Proficiency in English was the primary inclusion criterion, as the questionnaire was 

administered in English. Participation was voluntary and anonymous, with informed consent 

obtained from participants before they accessed the questionnaire. To check the test-retest reliability 

of the instrument, a subset of participants (N:20) completed the questionnaire twice, with a two-week 

interval between administrations. 

Data collection was carried out using an online survey platform 1KA (1KA, 2023), which allowed 

for efficient distribution and response tracking. 

2.4. Data analysis 

Content validity was established during the Delphi study, where experts from various fields 

provided feedback on the relevance and clarity of each competence. To assess construct validity, an 

exploratory factor analysis (EFA) was conducted using the data collected in the pilot study. EFA was 

used to identify the underlying factor structure of the instrument, determining whether the 

competencies grouped together in meaningful ways by applying principal axis factoring with 

varimax rotation. 

The reliability of the instrument was assessed through internal consistency and test-retest 

reliability measures. Cronbach’s alpha was calculated for each of the identified factors, and the test-

retest reliability of the questionnaire was evaluated using the Intraclass Correlation Coefficient (ICC) 

with a two-way mixed-effects model based on both consistency and absolute agreement with average 

measures 

2.5. Ethical Considerations 

The study adhered to ethical guidelines for research involving human subjects. All participants 

were informed about the purpose of the study, and written consent was obtained from all 

participants. Participation was voluntary, and responses were collected anonymously to protect 

participants’ privacy. Ethical approval for the study was granted by the Ethics Committee at the 

Faculty of Sport, University of Ljubljana (Number: 033-6/2024-30). 

3. Results 

3.1. Delphi Study Findings 

First Round: In the first round of the Delphi study, experts showed strong consensus on the 

teaching approach and conceptual foundation of the Come-PET model and QualiTePE framework. 

They endorsed a list of 22 competencies derived from both literature and expert recommendations as 

essential for PETs to promote PL (Tables S 1 and S 2). While these competencies aligned well with 

theoretical foundations, experts suggested adding social climate and empathy for a more 

comprehensive approach. This feedback confirmed a robust foundation for further refinement and 

exploration in subsequent rounds. 

Second Round: In the second round of the Delphi study, the focus was on narrowing the 

competencies and revising language for greater clarity and practical application, resulting in a refined 

list of 13 competencies with five assessment items each (Tables S 3 and S 4). These competencies 

emphasized fitness monitoring as a tool to promote PL among students, while experts highlighted 

the importance of a holistic approach that addresses the cognitive, affective, and social dimensions 
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of PL. There was strong consensus on prioritizing enjoyment, personal growth, and inclusive, 

supportive environments over standardized fitness assessments, ensuring the tool was both 

theoretically sound and practical for PETs. 

Third Round: In the final round, expert feedback led to further streamlining of the assessment 

tool, resulting in 13 competencies, each with 3 specific items (Table 1). This iterative refinement 

ensured that the instrument was practical and aligned with the real-world context of PE, focusing on 

teachers’ ability to promote PL through fitness monitoring. With 13 experts providing final 

validation, the instrument was completed and prepared for psychometric evaluation. 

Table 1. Final version of the competencies and questions selected from Delphi study. 

Competencies  Items  

Understanding of 

fitness concept  

• I have a good understanding of health benefits associated with several 

fitness components (e.g. body composition, cardiorespiratory fitness, strength, 

power, flexibility).  

• I understand which tests assess specific fitness components.  

• I understand the difference between fitness testing and fitness monitoring.  

Understanding of 

fitness report  

• I know how to interpret centiles in fitness reports.  

• I understand the meaning of health risk zones within fitness reports.  

• I am skilled in establishing individualized target goals for students based 

on fitness reports.  

Understanding of 

physical literacy 

concept  

• I understand that physical literacy and physical competence are different 

concepts.  

• I believe all students, regardless of their abilities, have the potential to 

enhance their physical literacy.  

• I think being on board the journey of physical literacy promotes and 

maintains the responsibility for engaging in physical activity for life.  

Clear learning 

objectives 

associated with 

fitness testing  

• Before conducting physical fitness testing, I provide students with an 

explanation of what will be tested and why these assessments are relevant and 

beneficial for them.  

• I discuss with students about the purpose of physical fitness testing before 

assessment.  

• I clarify the goals and benefits of fitness testing with my students, 

emphasizing its role for overall physical development.  

Planning of PE 

classes based on 

fitness monitoring  

• I customize the content and intensity based on my students` fitness levels 

as indicated by their fitness test results.  

• I incorporate class fitness goals along with other group characteristics (e.g. 

skills, social interaction) to develop targeted learning objectives for each student.   

• I consistently reassess and modify the structure of my PE classes based on 

ongoing fitness monitoring.  

Selection of 

challenging 

content in fitness 

exercising  

• I create fitness routines that integrate skill development and targeted 

challenges to enhance physical fitness and sport-specific skills.  

• I give students chances to test their understanding on how fitness affects 

some movement through specific challenges.  

• I integrate knowledge of fitness components into skill-related PE classes.  

Promotion of a 

positive learning 

climate during 

fitness testing and 

exercising  

• I react immediately to any type of bullying or other inappropriate behavior 

during fitness testing and exercising.   

• I encourage students to only compare their score to their previous scores, 

but not to compete during fitness testing.  

• I reinforce positive attitudes during fitness testing, emphasizing mutual 

respect and fair play among students  

Student-centered 

teaching climate 

• I acknowledge students` suggestions regarding the content of PE classes 

aiming to improve fitness levels.  
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during PE classes 

aiming to improve 

fitness levels  

• I empower students to make decisions in PE classes for fitness 

improvement whilst promoting ownership.  

• I adapt teaching strategies to meet students` needs, ensuring meaningful 

and relevant exercises in PE classes.  

Encouraging 

feedback during 

fitness exercising  

• I praise students when they improve themselves, irrespective of their 

fitness levels.  

• I provide feedback that encourages my students to perform exercises 

better.  

• I provide constructive feedback that celebrates students` progress, 

emphasizing effort and improvement regardless of initial fitness levels.  

Promotion of 

students’ 

cognitive activity 

through fitness 

testing and 

exercising  

• I assist students in developing their own individual exercise plans to 

improve their fitness levels.  

• I encourage students to reflect on how they performed the exercises.  

• I guide students in analyzing fitness data to foster critical thinking about 

their physical fitness progress.  

Supporting 

metacognitive 

learning through 

fitness testing and 

exercising  

• I encourage students to articulate the reasons behind their choice of 

specific exercises for developing fitness.  

• I support students in analyzing and revising their fitness goals and 

strategies based on self-assessment and feedback.  

• I ask students how they achieved their goals in fitness exercising.  

Emotional support 

in fitness 

exercising  

• I care about all students ‘problems during fitness exercising.  

• I adapt teaching and the learning environment if my students express 

difficulties with fitness exercises.  

• I offer empathy and encouragement to students facing challenges during 

fitness exercises by creating a supportive environment for all participants.  

Supporting 

differentiation in 

fitness exercising  

• I offer different exercises to students depending on their fitness levels.  

• I let students with a higher fitness level try more difficult exercises.  

• I often organize fitness exercising in groups of students with similar fitness 

level.  

3.2. Psychometric Evaluation 

EFA yielded a factor solution that explained 54% of the variance in the data, with seven distinct 

factors emerging from the analysis. These factors were based on a minimum factor loading of 0.30, 

and all communalities exceeded 0.30 ( Table S 5). Key tests were used to assess the suitability of the 

data for factor analysis: Bartlett’s Test of Sphericity was significant (χ² (n=351) = 4137, p < 0.001), 

confirming the adequacy of the correlation matrix (Bartlett, 1954; Fabrigar & Wegener, 2011; 

Guttman, 1954). The Kaiser-Meyer-Olkin measure of sampling adequacy was 0.904, indicating that 

the data was excellent for factor analysis (Guttman, 1954; Kaiser, 1974; Kaiser & Rice, 1974). 

The EFA identified seven key factors that differed somewhat from the original theoretical 

framework established during the Delphi process. Consequently, certain factors and items from the 

questionnaire defined through a Delphi study were excluded from the final instrument. Additionally, 

some items from the initial factors were combined to form new constructs. This refinement process 

streamlined the tool, making it more focused and better suited for practical application in educational 

settings (Table 2). The study emphasized seven essential competencies for effective fitness testing and 

exercise. These included promoting cognitive and metacognitive learning, fostering positive 

feedback and a supportive learning climate, understanding fitness concepts and interpreting related 

reports, providing emotional support and adapting to individual needs, planning effective fitness 

monitoring sessions, promoting physical literacy, and clearly articulating educational objective. 
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Table 2. Final version of FitBack PETC-Q from EFA. 

Competencies 

from Delphi 

Study 

Competencies 

from EFA 
Items 

Factor 

Loading 

Selection of 

challenging 

content in 

fitness 

exercising 

 

Student-

centered 

teaching 

climate during 

PE classes 

aiming to 

improve fitness 

levels 

Supporting 

cognitive 

learning 

• I encourage students to articulate the reasons behind 

their choice of specific exercises for developing fitness. 
77 

• I support students in analyzing and revising their 

fitness goals and strategies based on self-assessment and 

feedback. 

.77 

• I ask students how they achieved their goals in fitness 

exercising. 
.68 

• I guide students in analyzing fitness data to foster 

critical thinking about their physical fitness progress. 
.72 

• I assist students in developing their own individual 

exercise plans to improve their fitness levels. 
.62 

Promotion of 

students’ 

cognitive 

activity 

through fitness 

testing and 

exercising 

Clear learning 

objectives 

associated with 

fitness testing 

Encouraging 

positive 

feedback and 

learning 

climate 

• I provide feedback that encourages my students to 

perform exercises better. 
.64 

• I reinforce positive attitudes during fitness testing, 

emphasizing mutual respect and fair play among students. 
.68 

• I provide constructive feedback that celebrates 

students` progress, emphasizing effort and improvement 

regardless of initial fitness levels. 

.46 

• I praise students when they improve themselves, 

irrespective of their fitness levels. 
.51 

• I react immediately to any type of bullying or other 

inappropriate behavior during fitness testing and 

exercising. 

.56 

Planning of PE 

classes based 

on fitness 

monitoring 

 

Understanding 

of fitness 

concept 

Understanding 

of fitness con-

cept 

• I know how to interpret centiles in fitness reports. .67 

• I understand which tests assess specific fitness 

components. 
.64 

• I understand the meaning of health risk zones within 

fitness reports. 
.62 

• I understand the difference between fitness testing 

and fitness monitoring. 
.66 

Promotion of a 

positive 

learning 

climate during 

fitness testing 

and exercising 

Understanding 

of fitness report 

Emotional 

support 

• I adapt teaching and the learning environment if my 

students express difficulties with fitness exercises. 
.60 

• I offer different exercises to students depending on 

their fitness levels. 
.56 

• I offer empathy and encouragement to students 

facing challenges during fitness exercises by creating a 

supportive environment for all participants. 

.58 

• I care about all students’ problems during fitness 

exercising. 
.55 

Encouraging 

feedback 

during fitness 

exercising 

 

Planning 

• I incorporate class fitness goals along with other 

group characteristics (e.g. skills, social interaction) to 

develop targeted learning objectives for each student. 

.62 

• I consistently reassess and modify the structure of my 

PE classes based on ongoing fitness monitoring. 
.65 
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Understanding 

of Physical 

literacy concept 

• I customize the content and intensity based on my 

students` fitness levels as indicated by their fitness test 

results. 

.47 

Supporting 

meta-cognitive 

learning 

through fitness 

testing and 

exercising 

Understanding 

of physical 

literacy 

concept 

• I believe all students, regardless of their abilities, have 

the potential to enhance their physical literacy. 
.76 

• I think being on board the journey of physical literacy 

promotes and maintains the responsibility for engaging in 

physical activity for life 

.40 

• I understand that physical literacy and physical 

competence are different concepts. 
.30 

Emotional 

support in 

fitness 

exercising 

 

Supporting 

differ-initiation 

in fitness 

exercising 

Explaining 

Learning 

objectives 

• I discuss with students about the purpose of physical 

fitness testing before assessment. 
.64 

• I clarify the goals and benefits of fitness testing with 

my students, emphasizing its role for overall physical 

development. 

.61 

• Before conducting physical fitness testing, I provide 

students with an explanation of what will be tested and 

why these assessments are relevant and beneficial for them 

.61 

3.3. Reliability 

3.1.1. Internal Consistency 

We used the standard approach to assess internal consistency; a construct is usually considered 

reliable if the Cronbach’s Alpha (α) value is greater than 0.7 (Peterson, 1994). The results revealed 

that all constructs except Understanding of physical literacy concept (α=.65) were well above this 

threshold. Despite this, the overall reliability results confirm that the FitBack PETC-Q is a reliable tool 

for assessing competencies related to PETs’ promotion of PL through fitness monitoring (Table 3). 

Table 3. Cronbach’s Alpha for different constructs of FitBack PETC-Q. 

Constructs  No. of Items  Cronbach’s α  

Supporting cognitive learning  5  .86  

Encouraging positive feedback and learning climate  5  .80  

Understanding of fitness concept  4  .79  

Emotional support  4  .76  

Planning   3  .79  

Understanding of physical literacy concept   3  .65  

Explaining learning objectives  3  .82  

3.1.2. Test-retest reliability 

The test-retest reliability of the questionnaire was evaluated using the ICC with a two-way 

mixed-effects model based on both consistency and absolute agreement with average measures. The 

ICC for average measures based on absolute agreement was 0.92 (95% CI: 0.85–0.96, p < 0.001), while 

the ICC based on consistency was 0.94 (95% CI: 0.89–0.97, p < 0.001). These results demonstrate a high 

degree of consistency between test and retest scores, confirming the stability of the questionnaire 

over time., indicating excellent reliability (Koo & Li, 2016). 

4. Discussion 

The objective of this study was to develop an instrument to assess PETs’ competencies in 

utilizing physical fitness monitoring to enhance PL. A Delphi study was initially conducted to 

establish content validity through expert consensus. This process resulted in a set of 13 competencies, 
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each assessed by 3 items. Subsequently, a psychometric evaluation of the instrument was performed. 

Based on the findings, the final instrument, the FitBack PETC-Q, was designed, with a total of 27 

items covering 7 dimensions. Results indicated that FitBack PETC-Q demonstrated strong construct 

validity and reliability in assessing PETs’ competencies in employing fitness monitoring to promote 

PL. 

The results of the Delphi study provide important insights into the development and refinement 

of competencies for PETs. A comprehensive review of the literature, along with expert input, led to 

the identification of 22 initial competencies, creating a strong basis for further refinement. The clear 

alignment between expert perspectives and theoretical frameworks of Compe-PET and QualiTePE 

emphasized the critical role these competencies play in fostering PL and effective teaching. Expert 

feedback facilitated the refinement process, reducing the competencies to a more focused set of 13, 

each with 3 specific evaluation items. These revisions enhanced the clarity of the competencies and 

placed greater emphasis on fitness monitoring as an important strategy for promoting PL. 

Additionally, this process improved the language used, making the competencies more practical and 

applicable in educational contexts. 

The construct validity and reliability of the instrument were confirmed through several 

statistical analyses. The seven dimensions emerged from the EFA—Supporting cognitive learning, 

Encouraging positive feedback and learning climate, Understanding of fitness concept, Emotional support, 

Planning, Understanding of physical literacy concept, Explaining learning objectives—closely aligned with 

the competencies identified during the Delphi study; although some were consolidated or redefined 

for practical application. For example, the Supporting cognitive learning dimension, with five items, 

merged elements related to cognitive and metacognitive learning through fitness testing, while 

Understanding of fitness concept emphasized the importance of understanding of fitness concept and 

fitness reports. The strong construct validity of the instrument is demonstrated by an EFA that 

explained a significant portion of the variance, alongside a KMO measure indicating excellent 

sampling adequacy and significant Bartlett’s Test results. The analysis revealed independent factors 

with high loadings and communalities, confirming that the items effectively measure their intended 

constructs. 

In evaluating the instrument’s reliability, we found that most constructs demonstrated robust 

internal consistency, as evidenced by their Cronbach’s Alpha values. All constructs besides 

Understanding of physical literacy concept not only met but also surpassed the standard threshold for 

reliability, indicating their effectiveness in assessing the targeted competencies. We decided to retain 

this factor even if α <.70 because it has a clear structure and perfectly matches the results from Delphi 

(all three items were the same). In contrast, the PL construct showed a comparatively lower alpha 

value, suggesting that this area could benefit from further refinement to improve its reliability. 

Nonetheless, the overall findings affirm that FitBack PETC-Q is a reliable tool for evaluating core 

competencies of PETs, particularly in supporting PL through effective fitness monitoring practices. 

This highlights the instrument’s suitability for use in educational contexts focused on enhancing the 

quality of PE. Furthermore, the questionnaire demonstrated excellent test-retest reliability, 

confirming its strong consistency and stability over time. 

The findings of this study align with and expand upon existing literature regarding the 

competencies of PETs, particularly in the promotion of PL. The identification of seven key 

competencies in this study mirrors argument that effective PE teaching requires a multifaceted 

approach that goes beyond basic teaching skills and includes also personal traits and teaching 

effectiveness (Francesco et al., 2019). Similarly, the emphasis of emotional support and differentiation 

within the Emotional support competence underscores that effective instruction on fitness topics 

within PE extends beyond physical guidance. PETs must adopt their teaching approaches to 

accommodate students with varying fitness levels. This might involve offering alternative exercises 

or providing additional support and encouragement to students facing challenges. By fostering a 

supportive environment for all participants, PETs can help students overcome obstacles and develop 

a positive attitude towards fitness testing and exercising. 
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A crucial element of an effective PE class is the influence of teacher support and a motivating 

atmosphere on student outcomes, particularly in boosting enjoyment and reducing anxiety in PE 

environments (Huhtiniemi et al., 2022; Yan et al., 2022). This finding is consistent with the emphasis 

placed on the Encouraging positive feedback and learning climate in our instrument, which encourages 

positive reinforcement and a supportive learning climate during fitness monitoring. When PETs 

acknowledge students’ efforts to enhance their exercise skills, recognize achievements with feedback 

focused on growth and effort rather than initial abilities, and applaud students for personal progress 

regardless of their fitness levels, they help build a positive learning atmosphere. This supportive 

environment is crucial for developing PL and encouraging students to participate actively in fitness 

activities. 

Additionally, it’s crucial to consider teaching goals, time constraints, and teacher confidence 

when implementing fitness assessments (Keating & Silverman, 2009). Our study builds on this 

concept by creating a specific competency framework for fitness monitoring, including competencies 

such as Planning and Explaining learning objectives. Students are required to understand the purpose 

of fitness testing before it begins, including what will be assessed and why these tests are meaningful 

and beneficial for their overall physical development. PETs need to make sure students are well-

informed about these aspects. 

Many PETs are often insufficiently detailed in their lesson plans, particularly in relation to 

aspects such as teaching methods, assessment techniques and reflection activities (Güneş et al., 2022). 

Strong planning skills are crucial for delivering high-quality PE instruction. Our findings add to this 

discussion by providing a comprehensive framework to assess and enhance PETs’ planning abilities 

to introduce fitness monitoring. Teachers are expected to continuously evaluate and adjust their class 

structure in response to ongoing fitness assessments, tailoring content and intensity to align with 

students’ fitness levels as indicated by their test results. 

However, to fully understand students’ fitness scores, PET should possess a well-developed 

competence Understanding of fitness concept, as identified in our study (Castelli & Williams, 2007; 

Santiago & Morrow, 2021). A fitness-competent PETs can understand percentiles in fitness reports to 

assess students’ relative fitness levels. They are able to identify which tests measure specific 

components of fitness, allowing for a targeted approach to fitness education. Additionally, they can 

recognize health risk zones within fitness reports, helping them identify students who may need 

additional support. Finally, they understand that continuous assessment is essential for tracking true 

progress. This enables them to guide students facing health risks to understand their condition and 

motivate others to recognize their health status and take steps to improve or maintain their fitness 

levels. 

Finally, it was found that cognitive and emotional elements play a crucial role in developing PL 

through physical fitness exercising in PE (Eastham, 2018; Gilic et al., 2022). When PETs engage 

students in understanding the rationale behind specific fitness exercises, guide them in evaluating 

and adjusting their fitness goals based on self-assessment and feedback, and encourage them to 

analyze fitness data to think critically about their progress, students are empowered to create 

personalized exercise plans to enhance their fitness. This approach actively supports students’ 

cognitive growth within their PL journey. Ultimately, this process serves as a practical tool to assess 

how effectively teachers promote these cognitive and emotional aspects through fitness monitoring, 

offering a tangible way to apply theoretical concepts in practice. This process mirrors competence 

Supporting cognitive learning from our study. 

Overall, the findings of our study complement existing literature by offering a structured, 

psychometrically evaluated instrument that captures essential PETs competencies to support PL 

journey with well-implemented fitness monitoring and exercising. In doing so, it bridges the gap 

between theoretical insights and practical application, providing a valuable resource for enhancing 

teacher training and professional development in PE. 
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4.1. Implications for theory and practice 

This study significantly contributes to the theoretical frameworks of PETs competencies, PL, and 

fitness testing. By refining competencies that enable PETs to promote PL through fitness monitoring, 

the study enhances models like Come-PET and QualiTePE. It shifts the view of fitness testing from 

merely assessing physical fitness to fostering cognitive and metacognitive growth in students, 

extending educational theories around PL. Practically, the 7 identified competencies provide a 

framework that can improve PE teaching methods. Integrating these competencies into teacher 

training programs equips educators to address the cognitive, social, and emotional aspects of fitness 

topics in PE teaching. This approach allows teachers to better track student progress, create 

supportive learning environments, and adapt to diverse student needs. Furthermore, the validated 

instrument offers a practical and reliable tool for assessing these competencies, making it a valuable 

resource for teacher educators and researchers. Specifically, translated versions of this instrument 

will be used to evaluate the effects of FitBack toolkit intervention, where group of European PETs 

will use FitBack toolkit translated in their mother language in their PE teaching. In the near future, 

FitBack PET-Q could become also part of self-assessment tool in this toolkit. Furthermore, 

instruments provide good opportunities for European wide study on the level of PETs competencies 

in using fitness monitoring to promote PL. 

The study also has policy implications. PETs as well as generalist teachers’ education curricula 

should incorporate these competencies into teacher preparation and certification programs, 

emphasizing proper fitness monitoring as an important tool for promoting PL. Continuous 

professional development programs should further train in-service teachers on this approach, and 

educational policies should revise curricula to align with PL goals, supported by regular fitness 

assessments and suitable feedback. Implementing these changes can lead to improved teaching 

practices, better student outcomes, and a broader understanding of fitness monitoring in education. 

Furthermore, this instrument holds potential for application in epidemiological research, enabling 

the identification of regions or countries where a significant proportion of teachers of PE demonstrate 

low competency levels, thereby informing targeted interventions such as enhanced teacher training 

programs. 

4.2. Strengths and limitations of the study 

The strengths of this study include its European dimension and the two-stage validation process. 

The instrument was developed with the participation of international experts through a Delphi study, 

followed by a pilot study conducted in 10 European countries with different cultures and educational 

systems. These features increase the potential for international applicability of the results. However, 

the international focus of the study also entails limitations. English language proficiency was a 

primary inclusion criterion for the pilot study, which may have resulted in a sample of PETs with 

generally higher competencies. However, the questionnaire was completed in a web browser, so 

teachers were able to use a translation tool. Nevertheless, this may have influenced the distribution 

of scores, resulting in a lower percentage of lower scores. However, this has no influence on the 

results of the factor analysis. 

Future research opportunities could utilize longitudinal designs to examine how the identified 

competencies correlate with improved teaching practices and student PL outcomes over time. 

Additionally, qualitative research methods, such as interviews or focus groups with educators, could 

offer valuable insights into the practical challenges and benefits of implementing the identified 

competencies in real-world educational settings. 

5. Conclusions 

This study identified and refined a set of 7 competencies for teachers to promote PL through 

fitness monitoring. These competencies can be used both in teacher training and in curriculum 

development. The instrument’s development was successful, demonstrating high validity and 
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reliability. The final version is publicly available on 

https://1ka.arnes.si/a/ce113f23&preview=on&testdata=on. 
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