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Abstract: A burgeoning corpus of scholarly inquiry indicates that engagement in physical activity 
among children yields a plethora of advantageous outcomes, including enhanced cardiorespiratory 
endurance, improved academic performance, augmented cognitive functioning, as well as 
advancements in social and psychological well-being. Given that students participate in schooling 
for up to 200 days per annum, physical education (PE) possesses the potential to substantially 
influence the physiological and cognitive maturation of school-aged children through purposeful 
pedagogical practices. The notion of quality physical education (QPE), whose paramount objective 
is the cultivation of physical literacy, represents a critical element in the facilitation of both 
physiological and cognitive growth in children. Consequently, the objective of this investigation 
was to examine the ramifications of a continuing professional development program on educators’ 
self-efficacy and, in turn, on their students’ physical fitness and educational outcomes. The inquiry 
was conducted over a 32-week span during which teachers and students participated in a 
continuing professional development training (CPD) intervention and a physical literacy (PL) 
program, respectively. At both the initiation and conclusion of the intervention programs, a 
comprehensive series of standardized assessments were administered, including the Motorfit 
battery, Spirometry, Physical Education Teaching Efficacy Scale (PETES), and Amos 8–15. As a 
consequence, a significant Time × Group interaction effect for the Motorfit battery, Spirometry, 
PETES, and Amos 8–15 was identified. This finding suggests a meaningful improvement in the 
treatment groups (p < 0.001). Conversely, no notable alterations were recorded within the 
comparison groups. The outcomes of this research reinforce the assertion that exemplary instruction 
in physical education exerts a profound influence on the physiological well-being and academic 
achievements of students. 

Keywords: physiology; educational perspective; professional development; lifelong learning; 
academic achievement; pedagogy 
 

1. Introduction 
Regular physical activity promotes and preserves both psychological and physio-

logical wellness [1]. A growing body of research suggests that physical activity under-
taken by children produces numerous beneficial outcomes such as cardiorespiratory 
endurance, academic performance, cognitive efficacy, as well as social and psychological 
health [2]. Cardiorespiratory fitness is a crucial metric of health condition and a forecaster 
of longevity [3–6]. Accumulating scientific proof, indeed, reveals an inverse correlation 
between cardiorespiratory fitness and mortality [7]. Certain general population 
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investigations have identified elevated lung volumes among individuals who are 
physically active [8–10]; specifically, cohort studies indicate that physically active children 
and adolescents may possess greater lung volumes [11–13]. In addition, there exists a 
longstanding tradition asserting that a “healthy body engenders a healthy mind” and that 
physical activity can facilitate cognitive advancement in children [14–17]. Scholars have 
posited that regular physical activity can augment academic achievement by amplifying 
the flow of blood to the brain, enhancing mood, elevating cognitive acuity, and bolstering 
self-efficacy [18,19]. The corpus of evidence supporting such assertions is diverse, and 
further inquiry remains imperative. Nevertheless, prevailing studies do indicate a 
favorable correlation between cognitive performance and consistent physical activity, 
applicable to both adults and children [20,21]. 

To support this evidence, the contemporary directives disseminated by the World 
Health Organization [22] and numerous additional international and European health 
agencies have signified that children and adolescents aged between 5 and 17 years should 
partake in a minimum of 60 min of moderate to vigorous physical activity (MVPA) on a 
daily basis to obtain beneficial health outcomes [23,24]. Nevertheless, more than one in 
four adults and over 80% of children do not achieve the WHO’s suggested physical 
activity levels for optimal health. 

Within this paradigm, PE inside school stands as the principal societal entity for the 
cultivation of physical and cognitive competencies and has manifested the potential to 
elevate the physical activity levels of youth [25–28]. 

Physical education teachers, in particular, have been acknowledged as pivotal actors 
in transformative endeavors designed to inspire children to embrace an active lifestyle 
and engage in increased physical activity [29]. Physical education teachers possess the 
capacity to furnish their pupils with motivation, confidence, competence, knowledge, and 
comprehension, which are imperative for attaining sufficient levels of physical activity 
[30]. Physical education teachers require contemporary knowledge, specialized skills, and 
adequate resources to optimize their influence on students' physical activity. Professional 
education serves as the means to equip teachers with the requisite competencies; it has 
been substantiated that continuing professional development training (CPD) can 
favorably affect both teachers’ work engagement and students’ motivation [31]. 
Transformations within society compel teachers to embrace novel roles (by acquiring new 
skills) and to modify or relinquish certain previous ones [32]. A teacher should 
predominantly instigate transformations or promote learning also by attending to his/her 
own personal and professional advancement. Consequently, in the frame of lifelong 
learning, each teacher is evolving into a significant component of a “society of 
knowledge”, which has also been one of the fundamental objectives of European policies 
regarding education and training [33–35]. The perspective of lifelong learning and 
continuous professional development necessitates a critical mind on the part of the 
teacher. Moreover, it is founded on the premise that a teacher ought primarily to be 
“competent in practice” and capable of producing novel insights through the examination 
of their own actions [36]. 

With particular emphasis on the advancement of students’ physical activity, 
continuous professional development programs should encompass subjects such as 
physical literacy [37]. When teachers are endowed with this specialized content 
knowledge, pedagogical proficiencies, and competencies [38], they can exert a favorable 
influence on the students’ experience in physical education and, through this engagement, 
enhance the students’ motivation towards physical activity. Furthermore, continuous 
professional development interventions can benefit physical education teachers by 
promoting reflective practices, ensuring professional growth, and providing high-quality 
instruction [39]. 

The importance of high-quality instruction within the domain of physical education 
was acknowledged by the United Nations Educational, Scientific and Cultural 
Organization (UNESCO) through the endorsement of quality physical education policy 
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formulation as one of three paramount priorities for the Organization’s 
Intergovernmental Committee (CIGEPS) and via the ratification of the International 
Position Statement on Physical Education by the International Council of Sport Science 
and Physical Education (ICSSPE) [40]. Specifically highlighted by UNESCO is the notion 
of meaningful physical education, the outcome of which is quality physical education 
(QPE), and QPE inherently requires the adoption of a physical literacy-informed and 
enriched pedagogical approach. 

Physical literacy-enhanced pedagogy possesses considerable applicability to 
movement contexts, culminating in a more intentional design of lesson planning that 
encompasses confidence cultivation through the establishment of positive challenges [41]. 
Therefore, children are entitled to partake in this educational opportunity in quality 
physical education, particularly during their primary education. 

As articulated by the “National indications for the curriculum of kindergarten and 
the first cycle of education” issued by the Italian Ministry of Education in 2012, physical 
education in the initial cycle of education should promote self-awareness and the 
acknowledgment of one’s potential in the ongoing interaction with the environment, 
others, and objects [42]. It contributes to the development of the students’ personality 
through the comprehension and awareness of their own corporeal identity as well as the 
incessant necessity for movement as a continual dedication to one’s person and well-being 
[43]. 

Numerous European physical education curricula presently incorporate assertions 
concerning physical literacy; nevertheless, it is equally crucial to provide effective 
educator training to enhance comprehensive physical literacy-oriented methodologies 
[44]. Moreover, in connection with the quality physical education (QPE) initiative, a newly 
established requirement for continuing physical education professional development (PE-
CPD) is of paramount importance in cultivating exemplary practices [45]. Accordingly, 
physical education teachers are encouraged to participate in continuing professional 
development (CPD) through obligatory, structured, and regular CPD or in-service 
training (INSET) programs [46]. This stipulation is essential to ensure teachers’ 
professional advancement in knowledge and skill competencies through the exchange of 
practical experiences and the embrace of lifelong learning, thereby providing high-quality 
instruction and educational experiences for students. 

The Commission’s Communication on achieving the European Education Area by 
2025, produced in September 2020, underlines that teachers’ CPD programmes are one of 
the key factors impacting their teaching quality. Disciplinary knowledge, pedagogical 
theory, and classroom practice (in-school placement) are the key elements of effective 
teacher training [47]. 

A paucity of teaching self-efficacy can frequently culminate in teachers encountering 
a deficiency of efficacy in their educational aspirations [48]. Self-efficacy represents a 
crucial component of social cognitive theory [49]. It is defined as an individual’s 
assessment of their ability to succeed in particular situations. Their external experiences 
and self-perception influence an individual’s self-efficacy regarding the outcomes of 
various events [50]. Furthermore, self-efficacy plays a significant role in shaping an 
individual’s motivation and achievements. Several studies confirm that their teachers’ 
sense of self-efficacy positively or negatively influences students’ achievement: in classes 
of teachers with a high sense of self-efficacy, students’ results were significantly better. In 
his research, Tinning [51] emphasized that the self-efficacy of physical education teachers 
is an essential aspect of their beliefs, which also impacts their behavior and professional 
practices. In following this line of reasoning, Martin and Kulinna [52] identified that 
physical education teachers with heightened self-efficacy demonstrated a greater ability 
to overcome challenges, articulate clearer intentions, and experience improved feelings of 
control in contrast to their peers with diminished self-efficacy. 

These findings elucidated that the intervention markedly enhanced physical 
education teachers’ self-efficacy more significantly than the control group. Martin, 
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McCaughtry, Hodges-Kulinna, and Cothran [53] examined the effects of continuing 
professional development (CPD) on physical education teachers’ self-efficacy concerning 
the instruction of physically engaging fitness and health-promoting curricula. Participants 
within the CPD group articulated that they had increased efficacy in obtaining community 
support following the one-day workshop and that they also perceived elevated efficacy 
in their educational aspirations. The results are in line with Bandura’s [54] posit that an 
individual who possesses a strong sense of self-efficacy can enhance their achievements 
and personal feelings of fulfillment across various dimensions of health. In other words, 
teachers’ self-efficacy “is associated with the utilization of challenging and more 
strenuous pedagogical techniques, improved implementation of novel, innovative 
programs, superior classroom management, the application of more humanistic 
methodologies to regulate class dynamics, and the encouragement of students’ autonomy, 
cognitive and physical development” [55]. Considering these findings, we maintain that 
effective CPD is a vital process for supporting teachers’ personal growth and self-
actualization, which consequently can facilitate the advancement of students in academic 
achievement and physical health [56]. 

In light of these considerations, the current study was aimed at assessing the effects 
of a physical education continuing professional development (PE-CPD) intervention on 
teachers’ self-assurance and, subsequently, the effectiveness of a professional learning 
program devised by teachers who had previously engaged in the PE-CPD intervention, 
on physical and academic performance of school-aged children. 

2. Materials and Methods 
2.1. Study Design 

This research utilized a two-arm randomized, parallel-group trial to investigate the 
effects of a continuing professional development (CPD) intervention on augmenting the 
sense of self-efficacy in physical education (PE) teachers and, consequently, on the physical 
and academic performance of the pupils subsequent to a quality physical education (QPE) 
program. The investigation persisted for a duration of 32 weeks, during which the 
participants were allocated randomly to either the experimental cohort or the control 
cohort. Subsequent to the random allocation, the researchers evaluated the initial 
equivalence between the cohorts, employing double-blinding to ensure that both the 
participants and the researchers remained uninformed regarding the group distribution. 
During the initial 16 weeks, the teachers belonging to the experimental cohort adhered to 
a PE-CPD intervention, whereas the control cohort received no intervention treatment. 
Thereafter, in the remaining 16-week period, the students belonging to the experimental 
cohort engaged in a QPE program administered by the same teachers who had previously 
participated in the PE-CPD intervention. The students within the control cohort continued 
to partake in conventional PE classes. Throughout the 32-week duration, both 
experimental cohorts engaged in their respective programs biweekly. The investigation 
was conducted from September 2023 to May 2024 in accordance with the guidelines 
prescribed in the Helsinki Declaration and its subsequent amendments. The study protocol 
was reviewed and approved by the Department of Medical Science, Exercise, and 
Wellbeing—University of Naples “Parthenope” (DiSMMeB Prot. N. 88592/2024). 

2.2. Procedures 
This study consisted of 8 phases built as follows (Figure 1): 
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Figure 1. Study flow diagram. 

Recruitment of Teachers 
The recruitment procedure of teachers was conducted through the Provincial 

Education Office, with engagement in the examination being optional and available to all 
physical education teachers. 

By utilizing G*Power (version 3.1.9.6), a priori power analysis was executed, 
indicating that a sample size of 38 would furnish sufficient statistical power (α = 0.05, 1 − 
β = 0.80) for discerning a moderate effect size (f = 0.25 or 0.4) with a correlation coefficient 
of p = 0.80, a 95% power level, and α = 0.05, employing a within-between mixed design. 
To mitigate experimental attrition resulting from participant dropout, 52 individuals were 
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recruited. Of the 52 individuals recruited, 2 were excluded due to incomplete assessments. 
Teachers were aged 30 to 58 years (M = 43.94; SD ± 8.19). Criteria for educator eligibility 
to participate in the physical education continuing professional development intervention 
included: (1) being currently employed as a full-time physical education instructor; (2) 
physical education instructors who had not engaged in any physical education continuing 
professional development in the prior three years; and (3) the ability to adhere to the 
intervention program outside of academic hours. The exclusion criteria included the lack 
of the previously mentioned prerequisites. Informed consent was secured from all 
participants. The researchers took measures to protect the confidentiality of all individuals 
engaged in the study. 

Furthermore, prior to their participation in the study, participants were dispatched 
an electronic correspondence containing directives. Subsequently, a second electronic 
communication was disseminated, soliciting their presence at a briefing session wherein 
the trial’s objectives were elucidated. 

Baseline Teacher Measures 
This stage involved the administration of the Physical Education Teaching Efficacy 

Scale (PETES) questionnaire [57]. It was executed to explore the participants’ perceived 
level of self-efficacy. The participants completed the PETES questionnaire immediately 
prior to the intervention. In light of the delicate nature of these questionnaires, the 
respondents were made comfortable to enhance their ability to accurately express their 
authentic feelings. Participants were assessed individually, and each task item was 
clarified prior to the commencement of the participants’ engagement. The assessment was 
conducted over a period ranging from 20 to 30 min, which included both the instructional 
and practice phases. 

PE-PD Intervention 
The PE-CPD intervention was assembled at the university and conducted by 

distinguished University Professors. It was predominantly scheduled in the early 
afternoon, specifically from 3 p.m. to 5 p.m., representing the participants' preferred 
timing. The ensuing delineation encompasses the content/activities of the PD initiative for 
each cohort: 

Intervention Group: A comprehensive 50-h PE-CPD program was devised based on 
the PL theory over a 16-week duration within the academic year. This educational 
framework included four essential domains relevant to the facets of PE: 
1. Teaching and Learning Domain (24 h)—an instructional workshop focused on 

fundamental movement (FM), teaching games for understanding (TGfU), and sport 
education; PE-related assignments; and the integration of information technology in 
physical education. 

2. Student Development Domain (8 h)—a seminar elucidating the understanding of 
students’ varied necessities alongside workshops and sharing sessions pertaining to 
the strategizing and organization of student development athletic endeavors. 

3. School Development Domain (6 h)—exemplary dissemination of home–school 
collaboration regarding parent-associated educational activities and the functions of 
physical education and sports as augmenting factors of the educational ethos and 
institutional reputation. 

4. Professional Relationships and Services Domain (12 h)—experiential learning 
through empirical investigation and institutional enlightenment aimed at facilitating 
the understanding of research findings and optimal methodologies. 
Control Group (CG): Participants did not engage in the intervention treatment. To 

guarantee a fair opportunity for professional education-continuous professional 
development (PE-CPD), participants were solicited to partake in the formulated PE-CPD 
program subsequent to the culmination of this study. 

It is important to point out that a span of 16 weeks for the PE-CPD is considered 
appropriate and pragmatic as it commences subsequent to the teachers’ rigorous 
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workload during the initial term and concludes prior to the final academic evaluations 
[58]. Teacher participants were granted the opportunity to reflect on the PD intervention 
and integrate the acquired materials before they could devise strategies to execute the 
physical literacy initiative for the forthcoming four-month curriculum intervention 
period. 

Post-PD Intervention Teacher Measures 
After the execution of the initial 16-week intervention, teacher participants shall be 

solicited to re-complete the Physical Education Teaching Efficacy Scale (PETES) 
questionnaire. Preliminary and concluding assessments were conducted at the identical 
hour of the day and under the same experimental circumstances. 

Recruitment of Students 
Eight teachers who engaged in the PE-CPD program and their complete cohorts of 

learners have been randomly chosen. Additionally, eight more classes were randomly 
designated within the same educational institutions to represent the control group 
(teachers in the control group did not take part in the PE-CPD program). The average class 
size was twenty pupils (M = 20; SD = ±2.44), aggregating to three hundred and twenty 
pupils in the study. As a result, a cohort of three hundred and twenty students, selected 
as a convenient sample, was recruited with an age range of nine to ten years (M age = 9.57, 
SD = ±0.49) from five local primary educational institutions. 

Involvement in the research study was voluntary, and every pupil from the five local 
schools (where the selected educators are employed) was deemed qualified to participate 
in this inquiry. The established inclusion criteria were as follows: participants had to be 
proficient in completing a moderate-to-vigorous intensity aerobic exercise session, 
currently enrolled as students in one of the five high schools, and capable of abstaining 
from all physical activity outside the scope of the study protocol on testing days. Students 
exhibiting orthopedic or cardiological conditions that hinder their ability to engage in 
physical exercises were systematically excluded from the study, as were those who could 
not refrain from all forms of physical activity outside the parameters of the study protocol 
on the designated testing days. 

Three hundred twenty subjects satisfied the inclusion criteria and were solicited to 
partake. All three hundred twenty enlisted individuals acquiesced to participate in the 
research study. Consequently, the ultimate sample encompassed three hundred twenty 
participants who completed the assessments at baseline and subsequent to the 
intervention. Both cohorts comprised one hundred sixty students (experimental group—
EG; n = 160; control group—CG; n = 160). A priori power analysis suggested that three 
hundred ten participants were essential to discern a medium effect size (f = 0.25 or 0.4) 
considering a coefficient of correlation p = 0.80 with 95% power and α = 0.05, employing a 
within-between mixed design. Additional students were engaged to address 
experimental mortality, which denotes the participant attrition that could undermine the 
research design's validity. Given the likelihood of clustered responses within existing 
classes, the class mean and standard deviation will serve as the basis for analysis in 
forthcoming inferential statistical examinations of student performance indicators. 

Before the onset of the intervention, students and their guardians were gathered to 
articulate the elaborate treatment plan, the features of the study, a comprehensive 
explanation regarding the intent of the experiment, its contents, and safety considerations 
established by the Declaration of Helsinki. 

Baseline Student Measures 
Participants were advised to adhere to their regular sleep routines and refrain from 

engaging in intense physical activities for a duration of 48 h preceding the commencement 
of data collection. At first, individuals were asked to fill out a questionnaire that detailed 
demographic aspects, including age, gender, medical background, tobacco use, and other 
relevant factors. Following this, students took part in the Motorfit battery, Spirometry test, 
and the Amos 8–15 assessment to evaluate their physical fitness, respiratory performance, 
and academic success before and after the intervention. The exercise intensity of each 
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training session was monitored using an OMNI scale to respect exertion in the MVPA 
range of 5 < RPE < 8 and to avoid possible differences between training sessions [59]. 

Individuals engaged in the research underwent personalized assessments, with each 
evaluation following a consistent sequence, taking place at the same time each day and 
under similar experimental settings. The same teachers who were previously engaged in 
the PE-CPD intervention administered the physical education program. 

PL Intervention 
Student participants were involved in physical education instruction provided by 

teacher participants. The teacher participants utilized the instructional methodologies and 
knowledge they had previously obtained during the continuing professional 
development training period in physical education. 

To develop an intervention aimed at children between the ages of 9 and 10 years, 
based on the principle of physical literacy, we implemented a carefully designed 
intervention program that was specifically tailored to accommodate the logistical and 
temporal realities of the selected educational institutions. It was administered biweekly 
for a duration of 16 weeks within the standard physical education curriculum and 
extended for 60 min. Within the framework of this intervention, each session 
systematically included explicit references to all facets of physical literacy (Table 1), 
aligning with the established definition and conceptual framework of physical literacy 
[60]. Notably, it involved the physical, cognitive, emotional, and social domains. In 
keeping with the principles articulated by Whitehead [61], who accentuated the value of 
supplying a diverse selection of content to cultivate children’s eagerness for partaking in 
physical activity, this program featured an extensive range of physical endeavors 
throughout the course of the intervention, as physical literacy advocates for participation 
in a full spectrum of physical activities and for enabling individuals to engage with their 
own physical potential [62]. As a result, it encompassed rule-governed games, aesthetic 
movements, interactions with and on apparatus, ball games, and essential forms of 
physical fitness [63]. Additionally, the differentiations (taxonomies) between locomotion 
in contrast to object control and individual in relation to team activities shaped the 
intervention to incorporate a wide range of movement forms and experiences. The focus 
of the program was primarily on terrestrial experiences, given that aquatic activities could 
not be performed for logistical-pragmatic and legal-qualificatory reasons. 

Table 1. Physical literacy intervention. 

 ACTIVITIES 

TIME 
60 min/biweekly 

Cooperative 
activities Ball games 

Coordination 
games and 
exploratory 

tasks  

Physical 
exercises and 

leisurely 
pursuits 

involving pairs 
or teams  

Dancing  

Exercises 
designed to 

improve 
lateralization, 

control, as well 
as overall and 

segmental 
coordination 

Creative 
activities 

General objective Team building Object control 

Exercise 
designed to 

acquire 
proficiency in 

spatial 
awareness 

Exercise 
structured to 
foster unity, 

mutual support 
within the 
group, and 

confidence in 
others 

Engagement in 
rhythmic tasks 

and games 
accompanied 

by music 

Different 
Exercises 

designed to 
improve 

lateralization, 
control, as well 
as overall and 

segmental 
coordination 

Utilization of 
the body for 
conveying, 

expressing, and 
portraying both 

real and 
imaginary 
scenarios 
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Physical domain 

Game 
arrangements 

fostering 
collaboration 

and expectation 

Throw, catch, 
shoot within 

different 
individual 
exercises, 

team games 

Individual and 
group 

arrangements 
concentrating 

on static 
strength and 

fostering group 
balance 

Game 
preparations 

testing 
personal and 
group skills 

Aesthetic and 
rhythmic 

movements 

Small team 
games 

emphasizing 
the spectrum 

of motions 
encompassing 

running, 
throwing, 
pushing 

Mixed games 
and exercises 

Cognitive domain 

Strategy; 
Planning; 

Collaborative 
advancement 

and functioning 
with 

partnership 
methodologies 

Understandin
g regarding 

fundamental 
competencies 

for ball control 

Building up a 
repertoire of 
fundamental 

acrobatic 
modalities, 
delineating 
“physical 
activity” 

Comprehendin
g the physical 

fitness 

Awareness 
concerning the 

diversity of 
movement; 
formulating 

dances in 
alignment with 

the rhythm 

Introduction to 
understand 

diverse 
competencies 
to engage in 

physical 
activity 

Reflection about 
the program 

Psychological 
domain 

Concentrating 
on 

accomplishment
s with the entire 

group 

Personal 
growth and 
confidence 

Focus on 
courage, self-

perception, and 
confidence 

Cultivating 
tenacity. 

Enjoyment; 
self-expression  

Enjoyment; 
individual 

experiences 

Personal 
experiences, 

emotions, and 
sentiments;  

Social domain 

Communication; 
respect; address 

collective 
obstacles 

Engaging in 
diverse 

manners 
collaboratively 

and in 
opposition to 
one another 

Fostering 
communication

, 
cooperation, 
and integrity 

Foster and 
uplift others, 
interpersonal 
connections 

Group 
choreography 
(communicatio

n and 
collaboration)  

Respect; 
communicatio

n  

Communication
; relationships 

The physical literacy intervention consisted of a preparatory phase lasting 10 min, 
succeeded by a primary session lasting 40 min, and concluding with a recovery phase of 
10 min. During the central session, a series of activities were conducted with the objective 
of improving engagement, motivation, and enjoyment. Clearly, the fitness regimen was 
designed to be enjoyable and appealing, with the objective of promoting a thorough 
understanding of one’s own potential. 

The control group participated in standard curricular physical education sessions 
that encompassed activities (primarily team sports) intentionally chosen by the teachers. 

Post-PE Intervention Student Measures 
Subsequent to the 16-week educational intervention, student participants were 

solicited to re-administer the Motorfit battery, Spirometry, Heart Rate Recovery, and 
Amos 8–15 questionnaire. The students underwent individual evaluations and executed 
each assessment in a uniform sequence, at an identical time of day, and under analogous 
experimental conditions. 

2.3. Measures 
2.3.1. Motor Tests 

The assessment meticulously examined six subtests that are integrated within the 
Motorfit battery [64]. The activities comprise: (1) motorfit Locomotor (conducting forward 
leaps on a single foot (SAP1); executing lateral galloping (GL); completing forward 
hopping strides on one foot (SAP2). (2) motorfit object (propelling a ball with one hand 
(LP); capturing a ball with hands (RP); striking a ball with a tennis racket (CP). 

They were selected due to their straightforward and efficient implementation, 
requiring minimal equipment. 
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2.3.2. Spirometry 
Spirometry represents a widely employed pulmonary function test (PFT) that 

quantifies the volume of air expelled forcefully after a deep inhalation. The spirometric 
evaluations carried out comprised Forced Expiratory Volume in 1 Second (FEV1), the 
percentage of Forced Expiratory Volume in 1 Second % Predicted (FEV1%), along with 
Forced Vital Capacity (FVC). A portable electronic spirometer (Vyntus Spiro, Vyaire 
Medical GmbH, Hoechberg, Germany), designed specifically for physiological 
assessments, was employed. The assessments were conducted in a controlled laboratory 
environment. Participants adhered to the experimental protocol, and any concerns were 
suitably addressed. In accordance with the protocols delineated by the American Thoracic 
Society [65], participants engaged in forced inhalation and exhalation maneuvers while 
seated, with their nasal passages obstructed. Each participant performed a maximal 
inhalation followed by a forceful exhalation through the tube of the spirometer’s 
mouthpiece until all air was expelled. Each participant undertook a minimum of three 
trials, with the most successful attempt chosen for further analysis. Verbal encouragement 
was utilized to stimulate the participants' optimal inhalation and exhalation efforts. The 
procedure reached its conclusion with the individual undertaking a maximal inhalation. 

2.3.3. Heart Rate Recovery (HRR) 
Heart Rate Recovery (HRR) signifies an evaluation of the cardiovascular system’s 

ability to return to its baseline resting rhythm following the termination of physical 
activity. This metric denotes the difference between the peak heart rate attained during 
exercise and the heart rate recorded shortly after cessation. Following the completion of 
the Queen’s College step test, HRR was computed as described in the study conducted by 
Castro-Piñero [66]. The experimental design included the implementation of bench 
stepping as a sub-maximal exercise modality specifically tailored for male subjects in 
accordance with the prescribed protocol. Before the commencement of the assessment, 
participants received instructions to partake in a preparatory phase lasting 5 to 7 min, 
which included activities designed to improve lower limb flexibility and promote brisk 
walking [67]. A conventional wooden bench with a height of 16.25 inches was selected to 
implement the test protocol. The time-related dimensions of the assessment were 
meticulously tracked using a stopwatch. Moreover, a Metronome was utilized to 
guarantee a consistent stepping cadence established at 96 beats per minute, equating to 24 
complete steps for male participants. Subsequent to a brief demonstration, all participants 
partook in the step test uninterrupted for a period of three minutes. At the conclusion of 
the test protocol, individuals sustained an erect posture, and their carotid pulse rate was 
measured exactly 60 s after exercise using the pulse-pen device (Diatecne, Milan, Italy). 
The assessment of HRR was thereafter standardized in beats per minute for meticulous 
analysis. 

2.3.4. Physical Education Teaching Efficacy Scale (PETES) 
Humphries et al. [68] designed a Physical Education Teaching Efficacy Scale (PETES) 

to analyze physical education teachers' individual teaching efficacy. PETES consists of 35 
items that represent seven different dimensions. The seven efficacy dimensions of the 
PETES encompass efficacy related to content knowledge (5 items), application of scientific 
knowledge in the teaching of physical education (4 items), accommodating differences in 
skill levels (5 items), teaching students with special needs (5 items), pedagogical practices 
(6 items), implementation of assessment (5 items), and integration of technology (5 items). 
Respondents engage with the instrument by utilizing a 10-point Likert scale (1 = 
Disagree/Cannot perform and 10 = Agree/Highly confident I can perform). Representative 
items encompassed: (a) I possess extensive fitness knowledge and am able to convey it 
effectively; and (b) I can inspire my students to respect and collaborate with one another. 
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Humphries and associates (2012) documented an internal consistency ranging from 0.77 
to 0.94 and a test–retest reliability spanning from 0.63 to 0.88. 

2.3.5. Amos 8–15 
The Amos 8–15 [69] represents an assessment battery specifically designed for the 

Italian cultural context. It is designed to evaluate both the academic competencies and the 
motivational aspects of students ranging from 8 to 15 years of age. It allows for the 
recognition of learners’ weaknesses and strengths to launch targeted initiatives focused 
on advancing effective study techniques and motivational approaches related to the 
learning process. The evaluation suite consists of a variety of objective assessments and 
questionnaires that prompt students to analyze their learning approaches, deployment of 
study tactics, self-conceptions as learners, and incidental attributions regarding both 
successful and unsuccessful occurrences. Particularly, it entails a Study Approach 
Questionnaire (QAS), a Study Strategies Questionnaire (QS1 and QS2), a Beliefs 
Questionnaire (QC1I, QC2F, QC3O), an Attributions Questionnaire (QCA), and Objective 
Study Evaluations. 

The administrator may elect to implement all of them, select certain specific 
evaluations, or utilize merely one. In this investigation, the authors chose to employ the 
Study Approach Questionnaire (QAS) and the objective study evaluations. 
Study Approach Questionnaire (QAS): The Study Approach Questionnaire operates as a 
fundamental tool that evaluates the different aspects of the student’s study methodology. 
The instrument comprises 49 items organized into 7 distinct categories (7 items per 
category, with 5 affirmative and 2 negative responses, except for the Anxiety Category, 
which contains 2 affirmative and 5 negative responses). These classifications include: 1. 
Motivation; 2. Organization; 3. Didactic Material Development; 4. Study Flexibility; 5. 
Concentration; 6. Anxiety; 7. Attitude Towards School. The response scale utilizes a 3-
point “Likert-type” format, extending from 1 (disagree) to 3 (strongly agree). 
Objective Study Tests: It serves as an evaluative tool that enables the assessment of the 
pupil’s capacity to understand and retain information. This evaluation requires the 
analysis of a text for a period of 30 min, with each participant engaging independently. 
Participants may adopt their traditional study methodologies. At the conclusion of the 
study period, a 15-min intermission is provided. Thereafter, participants perform three 
varied assessments: (1) selection of titles; (2) open-ended inquiries; and (3) true/false 
inquiries. The summation of the scores garnered from each evaluation delineates the 
overall final score. 

2.4. Statistical Analysis 
Statistical evaluations were conducted employing IBM SPSS (version 25.0 developed 

by IBM in Armonk, NY, USA). The data were expressed through group mean (M) values 
accompanied by standard deviations (SD). Assessment of normality assumptions was 
conducted utilizing the Kolmogorov–Smirnov test, whereas the evaluation of 
homogeneity of variances was carried out through the Levene test. Evaluation of group 
disparities at baseline was performed utilizing an independent sample t-test. The 
influence of the exercise program on dependent variables was assessed through a two-
way ANOVA (group (experimental/control) × time (pre/post-intervention)) involving 
repeated measures on the temporal axis. When significant ‘Group × Time’ interactions 
were observed, paired t-tests were performed to reveal significant differences. The effect 
size of the notable ‘Time × Group’ interaction was evaluated using the partial eta squared 
(η2p) statistic, with classifications indicating small (η2p < 0.06), medium (0.06 ≤ η2p < 
0.14), and large (η2p ≥ 0.14). Additionally, Cohen’s d [70] was utilized for the 
determination of effect sizes in pairwise comparisons, with categorizations of small (0.20 
≤ d < 0.50), moderate (0.50 ≤ d < 0.79), and large (d ≥ 0.80). Statistical significance was 
determined at p < 0.05. 
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3. Results 
Each participant was subjected to the stipulated therapeutic conditions, and there 

were no reports of injuries from participants during the trial’s duration. Participants in the 
research did not reveal any notable differences in terms of age, gender, anthropometric 
measures, psychological evaluations, or socioeconomic conditions (p > 0.05) (Table 2). Data 
results for all dependent variables are exhibited in Tables 3 and 4. 

Table 2. Characteristic of participants. 

Variable 
EG (n = 160) 
Mean ± SD 

CG (n = 160) 
Mean ± SD 

Age (y)  9.55 ± 0.49 9.60 ± 0.49 
Height (cm) 137.41 ± 6.44 138.27 ± 6.86 
Weight (kg) 33.81 ± 6.00 34.14 ± 6.49 
Sex, n (%)   

Male 71 (44.38%) 79 (49.38%) 
Female 89 (55.63%) 81 (50.63%) 

Table 3. Changes in students’ physical fitness and academic achievement after interventions. 

 Students Experimental Group (n = 160) Students Control Group (n = 160) 
 Baseline Post-Test Δ Baseline Post-Test Δ 

Motorfit       
Motorfit Locomotor 8.74 (1.18) 9.60 (1.04) †* 0.86 (0.87) 8.91 (1.67) 8.73 (1.63) −0.18 (0.55) 
Motorfit Object 8.19 (0.90) 9.51 (0.99) †* 1.32 (0.91) 9.38 (1.18) 8.98 (1.26) −0.39 (0.62) 
HRR 29.97 (0.97) 20.27 (1.06) †* −5.70 (1.72) 26.60 (1.69) 25.36 (1.81) −1.23 (0.65) 
FEV 1 1.87 (0.17) 2.08 (0.37) †* 0.21 (0.22) 1.84 (0.08) 1.81 (0.08) −0.02 (0.90) 
FEV 1 (%) 86.38 (0.63) 88.85 (2.09) †* 2.46 (1.68) 86.02 (1.05) 85.81 (0.90) −0.21 (0.90) 
FVC 3.98 (0.66) 5.21 (0.16) †* 1.22 (0.72) 4.03 (0.63) 4.03 (0.57) 0.00 (0.36) 
Amos 8–15—QAS 
Questionnaire       

Motivation 13.46 (1.51) 15.08 (1.75) †* 1.61 (0.91) 13.95 (2.13) 12.63 (1.87) −1.32 (1.11) 
Organization 14.65 (1.44) 17.01 (1.61) †* 2.35 (1.29) 14.65 (2.40) 13.41 (2.06) −1.23 (0.88) 
Didactic material development 14.73 (1.44) 14.48 (1.60) −0.25 (0.72) 14.23 (1.38) 13.24 (1.39) −0.98 (1.03) 
Study flexibility 15.46 (1.44) 17.21 (1.53) †* 1.75 (0.82) 15.52 (1.40) 13.90 (1.77) −1.62 (1.01) 
Concentration 16.61 (1.73) 17.91 (1.58) †* 1.30 (0.80) 16.95 (1.82) 15.46 (1.95) −1.48 (1.04) 
Anxiety 17.17 (1.26) 15.20 (1.36) †* −1.96 (1.18) 15.58 (2.31) 16.48 (1.92) 0.89 (1.14) 
Attitude towards school 15.30 (2.04) 15.11 (2.12) −0.18 (0.51) 16.16 (1.68) 14.62 (1.83) −1.53 (0.75) 
Amos 8–15—Objective Study Tests 17.96 (2.367) 21.20 (2.93) †* 3.23 (2.05) 18.50 (2.55) 16.39 (2.70) −2.11 (0.88) 

Note: values are presented as mean (±SD); Δ: pre- to post-training changes; † significant “Group × 
Time” interaction: a significant effect of the intervention (p < 0.001). * Significantly different from 
pre-test (p < 0.001); FEV1: Forced Expiratory Volume in 1 s; FEV1 (%): Forced Expiratory Volume in 
1 Second % Predicted; FVC: Forced Vital Capacity. 

Table 4. Changes in teachers’ self-efficacy after interventions. 

 Student Experimental Group (n = 50) Teachers Control Group (n = 50) 

 Baseline Post-Test Δ Baseline Post-Test Δ 

PETES       
content knowledge 16.40 (1.15) 22.28 (2.54) †* 5.88 (1.50) 18.96 (1.05) 15.80 (2.82) −3.16 (2.01) 
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applying scientific knowledge in teaching 
PE 21.00 (1.44) 29.28 (3.45) †* 8.28 (2.38) 24.84 (1.14) 20.70 (4.82) −4.96 (5.95) 

accommodating skill level differences 18.96 (1.05) 26.96 (3.24) †* 8.00 (2.29) 18.96 (1.05) 16.88 (3.11) −2.08 (3.17) 
teaching students with special needs 27.60 (1.52) 37.52 (4.12) †* 9.92 (2.95) 28.32 (1.97) 26.84 (3.36) −1.48 (2.64) 
instruction 37.04 (1.51) 43.28 (3.88) †* 6.24 (2.40) 38.84 (1.37) 38.04 (2.00) −0.80 (1.70) 
using assessment 12.68 (1.02) 18.56 (2.06) †* 5.88 (1.23) 15.60 (1.04) 14.52 (1.98) −1.08 (1.80) 
using technology 41.48 (1.29) 43.52 (2.46) †* 2.04 (1.39) 43.52 (1.08) 38.96 (8.35) −4.56 (8.30) 

Note: values are presented as mean (±SD); Δ: pre- to post-training changes; † Significant “Group × 
Time” interaction: a significant effect of the intervention (p < 0.001). * Significantly different from 
pre-test (p < 0.001). 

Motor Tests 
Statistical analysis revealed a significant “Time × Group” interaction for Motorfit 

Locomotor (F1,318 = 160.46, p < 0.001, η2p = 0.83, large effect size) and Motorfit Object (F1,318 
= 384.81, p < 0.001, η2p = 0.94 large effect size). Post hoc analysis revealed a positive for 
Motorfit Locomotor (t = 6.75, p < 0.001, d = 0.79, large effect size) and Motorfit Object (t = 
7.16, p < 0.001, d = 0.81, large effect size) in the intervention group. No significant changes 
were found for the control group (p > 0.05). 

Spirometry Test 
A two-factor repeated measures ANOVA found a significant “Time × Group” 

interaction for the FEV 1 (F1,318 = 168.48, p < 0.001, η2p = 0.84, large effect size), FEV 1 (%) 
(F1,318 = 312.29, p < 0.001, η2p = 0.89, large effect size); and FVC test (F1,318 = 359.25, p < 0.001, 
η2p = 0.83, large effect size). The post hoc analysis revealed a significant improvement in 
the score for FEV 1 (t = 8.37, p < 0.001, d = 1.68, large effect size), FEV 1 (%) (t = 10.57, p < 
0.001, d = 0.89, large effect size), and FVC (t = 13.88, p < 0.001, d = 0.87, large effect size) in 
the intervention group. No significant changes were found for the control group (p > 0.05). 

HRR Test 
A two-factor repeated measures ANOVA found a significant “Time × Group” 

interaction for the HRR test (F1,318 = 933.35, p < 0.001, η2p = 0.85, large effect size). The post-
hoc analysis revealed a significant improvement in the score for the HRR test (t = −23.98, 
p < 0.001, d = 1.34, large effect size) in the intervention group. No significant changes were 
found for the control group (p > 0.05). 

Study Approach Questionnaire—QAS 
A substantial “Time × Group” interaction was obtained for Motivation (F1,318 = 659.06, 

p < 0.001, η2p = 0.87, large effect size), Organization (F1,318 = 843.17, p < 0.001, η2p = 0.82, large 
effect size), Study flexibility (F1,318 = 1067.32, p < 0.001, η2p = 0.87, large effect size), 
Concentration (F1,318 = 712.14, p < 0.001, η2p = 0.89, large effect size), and Anxiety (F1,318 = 
482.48, p < 0.001, η2p = 0.86, large effect size). When the post hoc analysis was performed, 
it showed that the experimental group reached an important increase in Motivation (t = 
22.22, p < 0.001, d = 1.75, large effect size), Organization (t = 23.10, p < 0.001, d = 1.82, large 
effect size), Study flexibility (t = 26.85, p < 0.001, d = 2.12, large effect size), and 
Concentration (t = 20.37, p < 0.001, d = 1.61, large effect size). In addition, a significant 
decrease in Anxiety score was obtained by the EG (t = −21.03, p < 0.001, d = 1.66, large effect 
size). Lastly, no significant “Time × Group” interactions were reached in didactic material 
development and attitude towards school (p > 0.05). The control group did not report any 
significant changes (p > 0.05). 

Objective Study Tests 
The results of a two-factor repeated measure ANOVA showed meaningful “Time × 

Group” interaction for Objective Study Tests (F1,318 = 918.28, p < 0.001, η2p = 0.85, large effect 
size). Carrying out the post hoc analysis, it was found that EG significantly increased the 
score for Objective Study Tests (t = 19.96, p < 0.001, d = 1.57, large effect size). The control 
group did not report any significant changes (p > 0.05). 

Physical Education Teaching Efficacy Scale—PETES 
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The results of a two-factor repeated measure ANOVA showed meaningful “Time × 
Group” interaction for all the seven variables. Specifically, content knowledge (F1,48 = 
322.58, p < 0.001, η2p = 0.87, large effect size); applying scientific knowledge in teaching PE 
(F1,48 = 138.29, p < 0.001, η2p = 0.84, large effect size); accommodating skill level differences 
(F1,48 = 165.73, p < 0.001, η2p = 0.87, large effect size); teaching students with special needs 
differences (F1,48 = 206.24, p < 0.001, η2p = 0.81, large effect size); instruction (F1,48 = 142.58, p 
< 0.001, η2p = 0.84, large effect size); using assessment (F1,48 = 253.88, p < 0.001, η2p = 0.84, 
large effect size); using technology (F1,48 = 15.36, p < 0.001, η2p = 0.83, large effect size). When 
the post hoc analysis was performed, it showed that the experimental group reached an 
important increase in the Self-efficacy test: content knowledge (t = 19.48, p < 0.001, d = 3.89, 
large effect size); applying scientific knowledge in teaching PE (t = 17.32, p < 0.001, d = 
3.46, large effect size); accommodating skill level differences (t = 17.345, p < 0.001, d = 3.49, 
large effect size); teaching students with special needs differences (t = 16.77, p < 0.001, d = 
3.35, large effect size); instruction (t = 12.98, p < 0.001, d = 2.59, large effect size); using 
assessment (t = 23.79, p < 0.001, d = 4.75, large effect size); using technology (t = 7.29, p < 
0.001, d = 1.45, large effect size). The control group did not report any significant changes 
(p > 0.05). 

Pearson’s r 
Correlation coefficients (Pearson’s r) were calculated to detect relationships between 

increased teacher self-efficacy and improved physiological and cognitive parameters in 
students. Statistically significant correlations between the variables were highlighted 
(Figure 2). 

 
Figure 2. Correlation between the variables under study. 
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4. Discussion 
The aim of this research was to evaluate the impact of a physical education 

continuing professional development (PE-CPD) initiative on the self-efficacy of educators 
and, subsequently, the efficacy of a professional learning program developed by 
instructors who had previously participated in the PE-CPD intervention, on physical and 
academic performance of the students. 

In the framework of this analysis, the findings indicate that the continuing 
professional development intervention in physical education was successful in fostering 
educators’ advancement in knowledge and skill competencies, especially in enhancing the 
perceived sense of self-efficacy. Moreover, when educator participants implemented the 
pedagogical methodologies and content they had previously internalized during the PE-
CPD intervention phase in designing physical education lessons, it resulted in enhanced 
physical fitness and academic achievements for students. These findings indicate that 
high-quality physical education is vital to mediating between teachers’ self-efficacy and 
students’ physical and academic outcomes. 

A primary finding of the present investigation was the notable enhancement in 
educators’ self-efficacy perceptions following the PE-CPD intervention. In fact, the 
experimental cohort illustrated improvement in all seven parameters of PETES. Such a 
finding aligns with earlier studies, suggesting that continuous professional development 
positively correlates with teacher self-efficacy [70–72]. Although some teachers consider 
participation in CPD as simply a formality, most teachers are motivated by the intention 
to advance their capabilities [73,74]. During participation in collaborative initiatives, 
mentors and peers generally disseminate their own pedagogical insights, and the 
reciprocal sharing of vicarious experiences may enhance individuals’ self-efficacy [75]. 
Engaging in revitalizing activities could contribute to the elevation of teachers’ proficiency 
as well as their efficacy regarding advanced technical and general self-efficacy [76]. When 
teachers integrate the knowledge and skills obtained from CPD (e.g., new media 
technology), the standard of their instruction is augmented; therefore, their efficacy also 
receives a considerable boost [77,78]. 

At this particular time, a rising number of scholars have explored the connection 
between continuous professional development (CPD) and educators' self-efficacy. 
Donnell and Gettinger [79] ascertained that high-quality professional development 
predicted increased educator self-efficacy. Lee et al. [80] established that professional 
development (e.g., knowledge dissemination, learning motivation, organizational 
culture) was also a favorable predictor of governmental auditors’ self-efficacy. Teachers 
who place a higher value on professional development are likely to experience an increase 
in educator self-efficacy; for example, when educators recognize the benefits of 
professional development, they engage more deeply in related activities and demonstrate 
an elevated self-efficacy in their teaching practices [81]. 

Research findings from diverse intervention programs have suggested that 
continuing professional development (CPD) initiatives have the potential to augment 
teachers’ self-efficacy [82]; for example, one empirical study revealed that participation in 
a two-week professional development course markedly enhanced both teacher self-
efficacy and instructional quality [83]. Some scholars have asserted that factors such as 
decision-making, collaborative practices, reflective practices, and ongoing updates may 
act as favorable indicators of teachers’ self-efficacy [84]; however, a contrasting 
investigation indicated that engagement in a narrowly specified area of professional 
development (e.g., individualized learning professional development) was linked to 
teachers’ self-efficacy. In contrast, other areas of engagement demonstrated a statistically 
insignificant association with teachers’ self-efficacy [85], thereby highlighting the 
necessity for further inquiry. Moreover, participation in CPD may elevate teachers’ 
pedagogical competencies, transform their beliefs and attitudes, and promote student 
achievements and developmental outcomes. Guskey [86] posited that professional 
development constitutes a meticulously structured, continuous, and systematic effort 
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designed to enhance an individual’s professional knowledge, skills, and attitudes in order 
to ultimately foster student achievement. 

The main result of this investigation was the confirmation of the effectiveness of a 
professional learning program created by educators who had earlier participated in the 
ongoing professional development intervention for physical education concerning 
students’ physical fitness and academic success. Certainly, this study confirmed the 
considerable effect that physical activity exerts on motivation and concentration levels. 
This corroborates the hypothesis that enhancements in the quality of physical education 
can stimulate physiological arousal and alleviate sensations of tedium while concurrently 
improving attention span and concentration [87–89]. Additionally, a remarkable decline 
in anxiety levels was noted. This result corresponds with previous empirical evidence 
showing that physical exercise can diminish signs associated with stress and anxiety 
disorders, increase enjoyment, and foster academic achievement [90]. By mitigating this 
psychological burden, an increased allocation of cognitive resources for working memory 
is rendered available for educational activities [91]. Conversely, it is posited that anxieties 
and detrimental thoughts instigated by stress deplete working memory capacity, 
consequently restricting the cognitive resources accessible to students during the learning 
process [92]. 

A further important finding, which reveals a favorable association between QPE and 
scholarly success, involved the development of skills to organize study efforts and to 
show greater adaptability [93]. This finding originated from the positive effects associated 
with physical activity. Indeed, a noteworthy body of academic literature has corroborated 
that individuals who undertake consistent training demonstrate superior problem-
solving and decision-making skills [94–97]. 

The most significant outcome of the current research was the validating evidence 
substantiating the effectiveness of the physical literacy (PL) program in improving 
cognitive capabilities among participants in the intervention. Compared to the control 
groups, the experimental group showed considerable progress in educational outcomes 
after completing a 16-week intervention. In accordance with the prevailing body of 
research, we assert that this outcome originated from augmented focus and attentional 
capacity [98,99], enhanced working memory [100], diminished anxiety levels, increased 
motivation, elevated organizational competencies for scholarly endeavors, and a 
reduction in off-task activities [101–103]. Crucially, the prevailing body of research 
supports the notion that quality physical education (QPE) can significantly boost 
academic performance in children, as they demonstrate enhanced speed and accuracy in 
executing various cognitive tasks (e.g., on-task behavior, executive function skills, and 
academic achievement) after participating in a physical activity session [104–107]. 

Additionally, empirical findings have clarified that quality physical education (QPE) 
contributes to enhancements in academic achievement due to its effectiveness in 
facilitating the distribution of cognitive resources critical for the performance of tasks that 
engage working memory [108,109]. These findings imply that QPE is essential for the 
encouragement of physically active behaviors [110]. QPE serves as a vital mechanism for 
imparting essential knowledge, skills, physical fitness, and constructive attitudes that are 
imperative for individuals to become skilled movers and competent performers, which 
are crucial for participation in a diverse range of physical activities (PAs). QPE offers an 
extensive array of physically active pursuits that are developmentally appropriate and 
meaningful for students [111]. It adopts proficient instructional strategies to deliver 
optimal educational experiences for students and to nurture favorable learning contexts. 
In essence, high-quality physical education ought not to be limited to an exclusive 
emphasis on the pivotal domain of physical health via athletic involvement [112] but 
should focus on fostering in youth a cognitive-motor repertoire that develops in 
alignment with the rhythms of personal growth and the opportunities provided by the 
environment [113]. Indeed, it becomes feasible to attain proficiency in increasingly 
sophisticated motor skills by embarking on significant motor experiences that promote 
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the formation and organization of fundamental motor patterns alongside their executive 
variations. From this standpoint, quality physical education permits the instillation of 
significance into lived experiences by metamorphosing bodies into “incubators” of 
knowledge [114]. 

Several theoretical frameworks are documented that may shed light on the 
relationship between physical education (PE) and better academic performance [115–118]. 
Certain empirical research findings propose that PE may have direct advantageous 
influences on the central nervous system through the enhancement of cerebral volume, 
improvement of cerebral blood flow, promotion of synaptic plasticity, and facilitation of 
neurogenesis, all of which are vital for different dimensions of perception, cognition, 
memory, and attentional processes [119–121]. Further analyses demonstrate that physical 
education (PE) contributes beneficially to psychological metrics such as self-esteem, 
motivation, social engagement, and communication [122], which are fundamentally 
important for achieving academic success. Moreover, research indicates that insufficient 
motor skills may have detrimental effects on these psychological constructs and hinder 
cognitive development [123]. The results demonstrate a link between higher rates of 
physical activity (PA), improved attentional capacity, the ability to maintain concentration 
in academic environments, and overall academic success [124]. 

Lastly, concerning the students' physical fitness, an important finding was that the 
physical literacy (PL) program can greatly advance respiratory functions in pediatric 
populations. Involvement in exercise reinforces respiratory musculature, increases lung 
volume, and improves oxygen utilization [125]. In the ongoing research, a comparative 
evaluation of pre- and post-intervention metrics of ventilatory parameters indicated a 
statistically significant increase in Forced Expiratory Volume in one second (FEV1) and 
Forced Vital Capacity (FVC) within the experimental sample (p < 0.05). In stark contrast, 
the control group demonstrated no significant improvements in pulmonary metrics 
subsequent to the training protocol (p ≥ 0.05). This inconsistency can reasonably be 
attributed to the premise that physical activity generates more substantial ventilatory 
responses, consequently encouraging augmented and enduring ventilation to fulfill gas 
exchange requirements during physical exercise and subsequent training changes. 
Previous research has suggested that engaging in physical activity to enhance motor skills 
can improve maximal respiratory function in inactive individuals [126] while 
strengthening inspiratory muscle capacity in active, healthy youth [127]. Additionally, it 
has been established that training brings about unique transformations in the respiratory 
system, evidenced by a rise in diaphragm mass and enhanced respiratory muscle strength 
in youth [128]. Several prior studies have validated comparable results, illuminating 
connections between physical activity and dynamic lung volumes (specifically FEV1 and 
FVC). Cohort studies reveal that children involved in habitual physical activity may have 
larger lung volumes [129]. Various research efforts have highlighted the association 
between physical activity and FEV1 and FVC in early adolescence [130]. An intervention 
study focused on seven-year-old children demonstrated a correlation between physical 
training and increased lung volumes over a five-year follow-up duration, though the 
interpretation of these results is limited by the presence of a non-randomized control 
group. Longitudinal analyses carried out in adulthood propose that physical activity 
might be linked to a more gradual decrease in pulmonary function [131]. These findings 
indicate that physical fitness may improve maximal lung function during the formative 
years of childhood. 

In the scope of this investigation, it is vital to highlight that meaningful physical 
education constitutes a foundational aspect of superior physical education [132], and 
superior physical education inherently demands the utilization of a pedagogical strategy 
that is informed by and enhances physical literacy. Quality physical education 
underscores the importance of physical literacy as a developmental benchmark that 
cultivates an individual’s bodily awareness, physical proficiency, and enjoyment in 
engaging with physical and motor activities. 
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Physical education represents the initial and, in various situations, the only 
systematic framework in which the student can participate in motor experiences that hold 
semantic and logical associations with different learning processes. Hence, it profoundly 
contributes to the progression of the educational journey through the awareness of the 
corporeal self, the acquisition of motor competencies, and the enhancement of both 
quantitative and qualitative opportunities for executing motor sequences in which the 
individual can deeply engage not merely on the physical-motor level but also cognitively 
[133]. In the domain of pedagogical practice focused on delivering high-quality physical 
education, particularly with respect to the methodologies, tools, and effectiveness with 
which the discipline’s objectives are actively pursued, the interpretations and values 
ascribed to the body, movement, and the caliber with which the educator conveys skills 
pertinent to physical literacy acquire paramount importance. Physical literacy establishes 
a scholarly underpinning to steer the creation of interventions. At the same time, physical 
literacy has become a pivotal focus of research concerning the application of interventions 
for children and adolescents worldwide. This relationship is founded on the assumption 
that the improvement of physical literacy can beneficially impact self-efficacy and 
motivation associated with the learning experience [134]. As a result, it is reasonable to 
surmise that dimensions of physical literacy might be interconnected with educational 
attainment across areas that extend past physical education. Alongside the fundamental 
educational relevance of physical literacy, recognizing this correlation can support the 
creation of educational frameworks founded on physical literacy to elevate young 
learners' holistic academic achievement [135]. 

Drawing from the discussions articulated, these results correspond with earlier 
investigations that support the notion of a considerable linkage among professional 
development (PD), educators’ self-efficacy, and students’ physical fitness alongside 
academic performance [136]. Accordingly, it is vital that educational organizations enable 
teachers to partake in lifelong educational opportunities and that students sustain a 
disciplined approach to quality physical activity [137–140]. 

This analysis corroborates the beneficial correlation between continuing professional 
development (CPD), self-efficacy, quality physical education, physical fitness, and 
academic success; nevertheless, certain limitations embedded in this research call for more 
in-depth exploration. To begin with, the existing research is confined to the participation 
of students from a singular geographic region, which subsequently limits the 
generalizability of the findings to a broader student cohort. Additionally, a prominent 
deficiency is evident in scrutinizing the long-term outcomes of both interventions. 
Moreover, the investigation is characterized by a restricted age spectrum, and the 
information was compiled during a solitary time period. Acknowledging that physical 
literacy (PL) represents a key educational dimension, the association between PL and 
academic performance may differ in various cultural and educational environments; thus, 
exploring its realization among students around the globe could furnish enlightening 
perspectives on this under-researched theme. Finally, another limit of this study was the 
possibility that the changes were actually produced by the discriminatory factor of the 
teacher who had participated in CPD compared to the one who did not, changing the 
sessions performed and causing a differential variable between the experimental and 
control groups to be added. Consequently, it is advisable that subsequent inquiries 
explore analogous variables within a more comprehensive and diverse sample 
encompassing educators and learners across primary, secondary, and tertiary educational 
tiers. Nonetheless, the outcomes garnered may yield meaningful implications for 
subsequent scholarly investigations. Therefore, the advantages of this study were 
amplified by this proficient strategy that encourages the advancement of the quality of 
Physical Education within our academic establishments. 
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5. Conclusions 
In an ever-evolving social context, the entirety of the educational system is called 

upon to engage in a task of remarkable importance, responding with adeptness and 
professionalism to the novel challenges presented by modernity. The function of the 
educator emerges as pivotal and essential, wherein their role is articulated through an 
educational commitment directed at transforming students into informed and engaged 
adults, active citizens within a perpetually evolving reality. This highlights the imperative 
to fortify one’s professional identity, augment pedagogical experiences, and enhance the 
standard of one’s training, which has become the foremost priority for all educators. The 
teaching profession increasingly demands continual development of competencies 
essential for addressing the responsibilities and challenges that rapid cultural and social 
transformations and globalization impose on the educational domain. Within this 
framework, teachers’ self-efficacy and the provision of quality physical education (QPE) 
through professional learning (PL) can be considered fundamental determinants of 
effective instruction, which subsequently affects students’ physical fitness and academic 
performance. 

The findings of this study entailed significant results in terms of enrichment of 
literature because physical literacy has a potentially powerful impact on an individual’s 
sense of self and self-confidence, communication with others, knowledge and 
understanding of PA, and motivation and accomplishments. On the other hand, PE 
teachers better appreciated the importance of PE-CPD as a vehicle for improving their 
professional competence, which also benefits their students. 
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