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ABSTRACT. The Impact of Social Media on Sports Marketing and Consumer
Engagement. Objectives: This paper investigates the role of social media in
sports marketing, analyzing how digital platforms, particularly Instagram and
TikTok, influence fan engagement and consumer behavior. The study aims to
determine the effectiveness of online marketing strategies over traditional
methods and assess consumer preferences for specific social media platforms
in the sports context. Materials and Methods: A qualitative research design
was employed, with semi-structured interviews conducted among 20 social
media-active participants aged 18 to 26. Responses were analyzed to identify
major themes regarding platform preference, credibility of athlete endorsements,
and consumer attitudes toward authentic and interactive content in sports
marketing. Results: Findings reveal a clear preference for online over traditional
marketing due to its accessibility, interactivity, and measurable results. Instagram
and TikTok were favored for their engaging, fast-paced content, while athletes’
credibility and emotional storytelling were seen as key factors for successful
sports marketing. Relevance and creativity in campaign content also emerged
as crucial for sustaining consumer interest. Conclusions: The research confirms
that digital platforms have transformed sports marketing, enhancing audience
reach and fostering deeper connections with fans. Social media’s influence is
expected to grow with advancing technologies, providing sports marketers
with expanding opportunities for innovation and consumer engagement.

Keywords: social media, sports marketing, consumer engagement, digital platforms
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PAULA ALINA APOSTU, MARIA DANIELA MACRA-OSORHEAN, RADU-TIBERIU SERBAN,
I0OAN-CATALIN CIOCOIU, VELU-SEBASTIAN BARTHA

REZUMAT. Impactul retelelor sociale asupra marketingului sportiv si impli-
cdrii consumatorilor. Obiective: Aceasta lucrare investigheaza rolul retelelor
sociale in marketingul sportiv, analiziand modul in care platformele digitale, in
special Instagram si TikTok, influenteaza implicarea fanilor si comportamentul
consumatorilor. Studiul isi propune sa determine eficienta strategiilor de
marketing online in comparatie cu metodele traditionale si sa evalueze preferintele
consumatorilor pentru platformele specifice de social media In contextul sportiv.
Materiale si Metode: A fost utilizat un design de cercetare calitativ, cu interviuri
semi-structurate realizate in randul a 20 de participanti activi pe social media,
cu varste intre 18 si 26 de ani. Raspunsurile au fost analizate pentru a identifica
principalele teme legate de preferinta pentru platforme, credibilitatea sportivilor
in calitate de ambasadori de brand si atitudinile consumatorilor fata de continutul
autentic si interactiv in marketingul sportiv. Rezultate: Rezultatele indica o
preferinta clara pentru marketingul online fata de cel traditional datorita accesi-
bilitatii, interactivitatii si rezultatelor masurabile. Instagram si TikTok au fost
preferate pentru continutul captivant si dinamic, iar credibilitatea sportivilor
si povestirile emotionale au fost considerate factori cheie pentru succesul
marketingului sportiv. Relevanta si creativitatea continutului campaniilor s-au
dovedit, de asemenea, esentiale pentru mentinerea interesului consumatorilor.
Concluzii: Cercetarea confirma ca platformele digitale au transformat marketingul
sportiv, sporind raza de actiune asupra publicului si facilitind conexiuni mai
profunde cu fanii. Influenta retelelor sociale este de asteptat sa creasca odata
cu avansul tehnologic, oferind marketerilor sportivi oportunitati tot mai mari
pentru inovatie si implicare a consumatorilor.

Cuvinte-cheie: retele sociale, marketing sportiv, implicarea consumatorilor,
platforme digitale

INTRODUCTION

Online marketing has revolutionized how sports organizations, athletes,
and fans interact, reshaping the relationship between sports and marketing in
the 21st century. This paper explores the critical role of digital marketing in
sports, highlighting the ways in which online platforms, particularly social
media, influence fan engagement, revenue generation for sports organizations,
and the sports sector overall. Adapting to the digital environment is now essential
for the long-term growth and success of sports organizations (Beech & Chadwick,
2007). The rapid development of digital technologies and the popularity of social
media platforms offer significant opportunities for marketing and promotion,
though they also bring new challenges related to competition and capturing
consumer attention (Desai, 2019). At the same time, technology allows for more
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precise segmentation of target audiences, providing fans with personalized
experiences and facilitating direct interactions (Ferrell, Hartline & Hochstein,
2012). Beech and Chadwick, (2007) define marketing as a continuous process
of generating competitive events with unpredictable outcomes, offering all
participants: customers, sports businesses, organizations, and individuals, fair
opportunities to achieve direct and indirect objectives. Thus, sports marketing
exercises a pervasive influence on daily life, appearing in various forms, from
media broadcasts and magazines to street advertisements.

Sports marketing encompasses two distinct dimensions: “sports marketing”
focuses on promoting events and sports entities, such as the Olympic Games,
Romania’s SuperLiga, or football teams like CFR Cluj. The second dimension,
“marketing through sports,” involves promoting other products and services by
associating them with sports events, teams, and renowned athletes, leveraging
their appeal and credibility to enhance the visibility and attractiveness of
promoted products. This distinction between sports marketing and marketing
through sports is essential for understanding the strategy and impact of
marketing within the contemporary sports context (Kaiser & Breuer, 2015).

Much like major corporations, sports teams and organizations function
as complex entities, employing financial specialists and operational leaders to
ensure operational efficiency and effectiveness. A fundamental task in sports
management is identifying and responding to consumer expectations, prioritizing
their needs. Within this context, the sports marketer plays a crucial role, with
the primary objective of promoting the brand and image of a team or individual
athlete using a wide range of channels and strategies tailored to an increasingly
diverse market (Kotler & Keller, 2019). Although marketing terminology often
refers to products and services, the emphasis is actually on consumer emotions
and experiences, as the primary aim of sports marketing is to create an emotional
bond between fans and the sports entity, transforming mere participation into an
engaging and memorable experience (University of Florida, 2021).

Social media has emerged as a crucial channel for online sports marketing,
providing ample opportunities to connect with fans. According to a report by
Datareportal, over 62% of the global population -more than 5 billion people-
are using social media platforms in January 2024. For sports marketing, this
digital medium is ideal for creating an authentic connection with fans and
delivering relevant experiences. Social media marketing involves using digital
platforms to achieve marketing and business objectives. To maximize the
potential of this channel, a well-thought-out strategy based on in-depth insights
is essential. Wordstream recommends the following measures for optimizing
efficiency:
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- Creating audience-specific content: Companies must have a deep
understanding of their target audience and produce consistently relevant and
updated content to meet their needs.

- Engaging with the audience: Social media facilitates the formation of
digital communities, and constant engagement (responding to comments, sharing,
and reacting) is essential to foster a sense of belonging. Regular updates on
product information also help maintain an active and informed community.

- Repurposing content and using paid advertising: This strategy extends
reach by reusing materials across platforms like TikTok, Instagram Reels, and
YouTube Shorts. Additionally, social media advertising offers a cost-effective
method for reaching audience segments with high potential interest in the
offered products.

- Assessing content quality: Statistics are essential for determining the
effectiveness of a marketing strategy. The success of a social media campaign
cannot be evaluated without clear and relevant data. Current technology enables
companies to respond quickly to market changes, adjust strategies based on
feedback, and continuously improve content quality (Kotler & Keller, 2019).
This adaptability helps organizations optimize impact and remain competitive
in the dynamic digital landscape.

PURPOSE OF THE STUDY

The objective of this research is to determine the most effective social
media platform and the types of marketing campaigns most favored by
consumers within the sports context. Accordingly, specific aims were set, including
a comparative analysis of consumer preferences for online versus traditional
marketing campaigns, and an evaluation of consumer attitudes toward different
social media platforms employed in sports marketing.

MATERIAL & METHODS

The research sample consisted of 20 participants aged 18 to 26,
randomly selected from active social media users. This age group is recognized
for its high engagement with technology and digital platforms, making it a
representative segment for current online consumption trends (Pew Research
Center, 2021). This research benefits from access to opinions and behaviors
relevant to social media usage for marketing purposes, as younger generations
are typically more receptive to new digital marketing trends and actively engage
on platforms such as Instagram, TikTok, YouTube, and Facebook (Smith et al,,
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2020). The random sampling method minimizes potential biases in participant
selection, thus ensuring a diversity of perspectives. In the context of sports
marketing, insights from this age group are essential, as young consumers tend
to respond differently to marketing campaigns compared to other demographics,
often showing distinct preferences for interactivity, authenticity, and dynamic
visual content (Kotler & Keller, 2019).

The research methodology is designed to understand consumer preferences
and attitudes toward online sports marketing. To analyze these aspects, a
qualitative research design was employed, using semi-structured interviews as
the primary data collection method. According to Malhotra and Birks (2007),
qualitative research is predominantly exploratory and provides an in-depth
understanding of attitudes and perceptions within a limited sample. The
interviews were conducted either in person or via the Zoom platform, with an
average duration of 15-20 minutes.

Data analysis followed the model proposed by Miles and Huberman (1994),
which consists of three stages: data reduction, data display, and conclusion
drawing. The first stage involved extracting and coding key terms to eliminate
redundancy and structuring the information in alignment with the research
objectives. In the data display stage, responses were condensed and organized
thematically, and in the final stage, primary trends and patterns were identified,
forming the foundation of the final conclusions.

Table 1. Interview used in research

Reference Framework of

Questions Questions

1.1 What comes to mind when you hear the word “marketing”?
1.2 What is your opinion of traditional marketing?

1.3 What is your opinion of online marketing (social media,
email, display advertising, etc.)?

1.4 Which of these do you prefer? Why?

2.1 What are your favorite social media platforms? What do
you like about each of them?

2.2 Which platform do you spend the most time on? What sets
it apart from the rest?

2.3 Which social media platforms do you dislike? Why?

2.4 On which platforms do you tolerate marketing campaigns?
3.1 What is your favorite type of social media post (image,
III. Consumer Attitude Toward |video, audio, text, story, etc.)? Why?

Types of Sports Marketing 3.2 What do you understand by sports marketing?
Campaigns. 3.3 In your opinion, what is the difference between marketing
of sports and marketing through sports?

I. Consumer Preferences
Related to Marketing.

II. Consumer Attitude Toward
Different Social Media
Platforms.
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Reference Framework of
Questions

Questions

3.4 When it comes to sports marketing, do you prefer the same
type of post? (What type of post related to sports marketing
do you prefer?)

IV. Consumer Attitude Toward
Types of Marketing Campaigns
Through Sports.

4.1 Do you follow any athlete or sports organization online?
What sets them apart from the competition?

4.2 Have past marketing campaigns through sports convinced
you to form or change an opinion about a product? What were
the elements that influenced your final decision (credibility,
appeal, strength)?

V. What Attracts Consumers to
a Marketing Campaign.

5.1 What attracts you to a marketing campaign?
5.2 Do you think these elements can be incorporated into
sports marketing? How?

RESULTS

The analysis of responses collected during the interviews revealed
consumer preferences regarding online marketing and the social platforms used
in sports marketing. The analysis was structured according to the five major
themes discussed in the interviews: preferences for online versus traditional
marketing, attitudes toward social media platforms, preferred types of campaigns,
the influence of sports marketing campaigns, and the key attraction factors within

a marketing campaign.

Promotion

Needs

Sales

Finance

Business

Outdated
Efficient

Important

Attraction
Trustworthy|

Efficiency Measurement]| Boring Innovative

Hard to Measure

Expensive

Fig. 1. What comes to the minds of

participants when the

Fig. 2. Opinions about traditional

y hear marketing

the word “marketing”?
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The preponderance of respondents showed a clear preference for
online marketing due to its accessibility and interactivity. They highlighted the
benefits of direct engagement with brands and the ability to provide instant
feedback as key advantages of the digital environment (Ferrell, Hartline &
Hochstein, 2012). Additionally, precise audience targeting and measurable
results make online marketing more appealing to younger consumers,
contrasting with traditional marketing, which was often described as
“outdated” and “less engaging.” This is reflected in Fig. 2., where attributes like
“outdated” and “boring” have significant representation, indicating traditional
marketing’s perceived limitations.

Efficient Instagram

Facebook

Accessible D oo

4.3%

Twitter 4.3% Snapchat
Unsafe 3%

Promotion

Discord

Annoying
Youtube

Tiktok
Excessive Whatsapp

Measurable LinkedIn

Fig. 3. Opinions about online marketing Fig. 4. Favourite social media platforms

Among social platforms, Instagram and TikTok were preferred by
respondents due to their rapid, easily consumable content, characteristic of the
“continuous feed” format. Respondents also emphasized the importance of
community engagement and captivating visuals, considering these platforms
ideal for sports marketing campaigns. The chart illustrating the percentage
distribution of codes in online marketing opinions supports these findings, with
a significant portion of respondents associating online marketing with
“efficiency” (40.7%) and “accessibility” (18.5%), both crucial attributes in fast-
paced platforms like Instagram and TikTok. In the distribution of social media
platforms used, Instagram held the highest preference (34.8%), followed by
Facebook and Twitter, which had relatively lower percentages, further
reflecting the participants’ inclination towards platforms conducive to visually
dynamic and engaging content.
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Correctness

Do not follow Invoked Sentiments
Interaction

Unigueness

Credibility

Relevance
Exclusive

Presentation

Kindness Community

Creativity

Inspiration

Connection
Charisma

Quality

Quality
Performance

Authenticity

Fig. 5. Results of following famous athletes  Fig. 6. Key Motivational Factors in
and the appeal of their content Marketing Campaigns

According to Fig. 5., thirteen respondents indicated that they follow
athletes and sports organizations online, while seven expressed no interest in
doing so. The primary reasons for following athletes include “a unique behind-
the-scenes perspective” (exclusivity), the charisma of the athletes, and, in some
cases, purely for the quality of information presented by sports pages.

On the other hand, for most respondents, credibility was the foremost
attribute for an athlete engaging in a marketing campaign. This aligns with
previous responses, where some participants indicated they follow athletes like
Messiand Ronaldo. The success of marketing campaigns involving such athletes
can be attributed to their expertise and integrity, establishing them as among
the world’s most successful and credible sports figures. Other important
attributes mentioned include charisma (attractiveness), relevance, and the
professionalism of the campaign. If a product lacks relevance to the follower,
the choice of athlete will have little impact. Additionally, if product information
is not presented accurately and concisely, the audience’s interest may shift to
alternative options.

The responses indicate a strong preference for integrating emotional,
authentic, and relevant elements in sports marketing, particularly by leveraging
well-known athletes and innovative content. Many participants believe that
using famous athletes, whom both adults and children admire, strengthens
credibility and connection with the audience. Respondents value campaigns
that are authentic, emotionally engaging, and resonate with sports values.
Storytelling that connects emotionally with fans is seen as particularly effective.
The use of current events, creative collaborations with athletes, and innovative
content like humor or contemporary art were highlighted as appealing strategies
that enhance engagement.

12
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Existing Integration Use of Contemporary Art or Humor

Doubt/Negative Response Creativity and Innovation

Targeted Reach

Association with Athletes 25.0% Current Events and Media Ties

Incorporating Emotions

Authentic and Relevant Content

Fig. 7. Important elements to enhance sports marketing campaigns

DISCUSSIONS

This research highlighted the importance of online marketing in the
sports context, emphasizing consumer preferences for dynamic and interactive
formats, such as videos and stories, specifically to social media platforms. The
results show that while traditional marketing remains valuable for certain audience
segments, digital marketing offers superior accessibility and measurability, being
preferred by younger audiences (Desai, 2019). Sports marketing campaigns,
carried out by athletes and sports organizations, had a strong impact on
respondents’ perceptions. They were more likely to trust a product or brand
promoted by a famous athlete, recognizing the essential role of credibility and
emotional association in the success of a sports marketing campaign. However,
respondents indicated a preference for authentic campaigns that convey real
values, not just commercial messages. Factors that attract consumers to a
marketing campaign most include originality, relevance to everyday life, and
message authenticity.

Respondents emphasized that they feel more drawn to campaigns that
use familiar language and present products in a realistic and accessible context. The
most prominent theme -endorsed by about a third of respondents- is the association
with famous athletes. Respondents emphasize the influence athletes have on
consumers, particularly due to their status as admired figures. Research supports

13
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that endorsements by admired public figures, especially athletes, create a halo effect,
making associated products more desirable. This strategy is effective because it not
only enhances visibility but also aligns sports fans’ emotional connection to their
idols. Approximately one-quarter of respondents value authentic and relevant
content in sports marketing. Authenticity is increasingly recognized as a significant
component in modern marketing, particularly among younger audiences, who
tend to be skeptical of overt commercialization. This view aligns with findings that
audiences prefer content that resonates with real-world experiences and highlights
genuine interactions within the sports community (Thompson et al., 2022). These
responses suggest that brands could benefit from adopting storytelling strategies
that emphasize relatable content, creating narratives that foster a sense of shared
experience and genuine connection with sports values.

A segment of responses highlights the emotional connection as a crucial
element, suggesting that stories that “touch the hearts” of fans can strengthen
brand loyalty. Emotional appeal is a powerful marketing tool, as emotions play
a significant role in decision-making (Bagozzi et al., 2019). This approach in
sports marketing could involve creating narratives around triumph, struggle,
or passion for the game, which can resonate deeply with fans. Such a strategy
not only aligns with the values of sports but also builds a stronger brand affiliation
by tapping into the audience’s emotional investments.

The responses reflect a strong inclination toward strategies that incorporate
authenticity, athlete associations, and emotional connections within sports
marketing. The preference for authenticity and emotional appeal aligns with
current research, which advocates for relatable and genuine content to build trust
and loyalty. These findings underscore the importance of aligning marketing
strategies with the intrinsic values of sports such as teamwork, resilience, and
community.

CONCLUSIONS

Based on the results, we can conclude that sports marketing is a dynamic
and complex field that requires constant adaptation, with success depending on
a deep understanding of the target audience alongside the expertise and techniques
of marketers. Essential to this field is the ability to create original, engaging
content and involve compelling figures who convey both credibility and evoke
strong emotions in the target audience.

Challenges include managing public perceptions of athletes and teams,
navigating the rapid evolution of new technologies, social media platforms, and
rapidly shifting trends. Additionally, forming strategic partnerships with sponsors

14
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and crafting impactful campaigns to maximize visibility are crucial. In conclusion,
online marketing has transformed the way sports are promoted and consumed,
delivering significant benefits for both sports organizations and fans. As digital
technologies continue to evolve, the role of online marketing will expand, presenting
new opportunities for innovation and success in the field.
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ABSTRACT. Employee satisfaction plays a critical role in organizational success,
particularly in sports institutions where performance expectations are high.
Ensuring a positive work environment enhances motivation, retention, and overall
productivity. This study focuses on assessing job satisfaction among coaches at
Viitorul Cluj Football Academy by examining key workplace factors. Objectives:
The primary objective of this study is to evaluate employee satisfaction levels
and identify factors that influence both fulfillment and dissatisfaction. Specific
areas analyzed include salary, promotion opportunities, supervision, fringe
benefits, rewards, operating procedures, coworker relationships, nature of
work, and communication. Materials and Methods: A quantitative research
approach was employed using the Job Satisfaction Survey (JSS) developed by
Paul E. Spector (1994). The study was conducted on 14 coaches, utilizing a 36-item
questionnaire measuring nine subscales of job satisfaction. Responses were
collected through a structured survey and analyzed using descriptive statistical
methods. Results: Findings indicate that supervision, coworker relationships,
nature of work, and communication are the most positively rated aspects, with
100% of respondents expressing satisfaction with their supervisors and 80%
reporting enjoyment of their work. However, dissatisfaction was noted in salary
(only 55% felt compensated), promotion opportunities (10% perceived
limited growth), fringe benefits (25% dissatisfaction), and rewards (only 15%
felt adequately rewarded). These results suggest a need for improvement in
compensation structures and career development opportunities. Conclusions:
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The study highlights the importance of strong leadership, positive team dynamics,
and engaging job roles in fostering satisfaction. However, enhancing financial
incentives, promotion transparency, and reward systems is essential for sustaining
long-term employee motivation. Addressing these areas can contribute to a more
engaged, committed, and high-performing workforce, benefiting both employees
and the organization.

Keywords: job satisfaction, sports organizations, employee motivation, workplace
environment, career development

REZUMAT. Studiu privind satisfactia in activitatea antrenorilor din cadrul
unei organizatii sportive. Satisfactia angajatilor joaca un rol primordial in
succesul organizational, in special in institutiile sportive unde asteptarile privind
performanta sunt ridicate. Crearea unui mediu de lucru pozitiv contribuie la
cresterea motivatiei si a randamentului. Acest studiu isi propune sa evalueze
satisfactia in activitatea antrenorilor din cadrul Academiei de Fotbal Viitorul Cluj,
analizand factorii determinanti ai acesteia. Obiective: Obiectivul principal al
acestui studiu este de a evalua nivelul satisfactiei angajatilor si de a identifica
factorii care influenteaza atat sentimentul de implinire, cit si eventualele nemultu-
miri. Domeniile specifice analizate includ salarizarea, oportunitatile de promovare,
supervizarea, beneficiile, recompensele, procedurile operationale, relatiile cu
colegii, natura muncii si comunicarea. Materiale si Metode: A fost utilizatd o
abordare cantitativa, prin aplicarea Chestionarului de Satisfactie iIn Munca
(JSS) dezvoltat de Paul E. Spector (1994). Studiul a inclus 14 antrenori, care au
completat un chestionar de 36 de itemi, evaluand noua subscale ale satisfactiei
profesionale. Raspunsurile au fost colectate printr-un sondaj structurat si analizate
utilizind metode statistice descriptive. Rezultate: Rezultatele indica faptul ca
supervizarea, relatiile cu colegii, natura muncii si comunicarea sunt aspectele
cel mai pozitiv evaluate, 100% dintre respondenti declarandu-se multumiti de
supervizorii lor si 80% exprimand satisfactie fata de activitatea desfasurata.
Totusi, au fost identificate nemultumiri in ceea ce priveste salarizarea (doar
55% considera ca sunt remunerati corect), oportunitatile de promovare (10%
percep oportunitatile ca fiind limitate), beneficiile (25% sunt nemultumiti) si
recompensele (doar 15% considera ca sunt recompensati suficient). Aceste
rezultate sugereaza necesitatea Imbunatatirii structurilor de remunerare si
dezvoltare a carierei. Concluzii: Studiul subliniaza importanta unui management
al resurelor umane eficient, a dinamicii pozitive in echipa si a unor sarcini de
muncd motivante in mentinerea satisfactiei angajatilor. Optimizarea beneficiilor
salariale si implementarea unor sisteme de recompensare sunt necesare pentru
asigurarea motivatia si un climat pozitiv in cultura organizationala pe termen
lung. Abordarea acestor aspecte va contribui la crearea unui mediu de lucru
mai motivant, implicat si performant, cu beneficii atat pentru angajati, cat si pentru
organizatie.

Cuvinte-cheie: satisfactia, organizatii sportive, motivatia angajatilor, mediul de
lucru, dezvoltarea carierei
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INTRODUCTION

In an era of rapid technological advancements, evolving market dynamics,
and intensifying competition, sport organizations must exhibit resilience and
adaptability to sustain their operations and maintain a competitive edge. The
success of an organization is closely tied to its ability to manage these external
challenges effectively, and at the core of this adaptability lies its workforce.
Employees are directly influenced by organizational shifts, and their ability to
perform optimally within these evolving conditions determines the overall efficiency
and sustainability of a sport business (Karaman et al., 2020).

For organizations to thrive in today’s highly competitive environment,
maintaining operational standards and ensuring workforce efficiency are imperative.
Achieving high productivity levels is contingent upon employees performing at their
best within the set benchmarks and industry standards (Cakir & Gézoglu, 2019).
In this regard, performance is conceptualized as a measurable outcome derived
from a structured and goal-oriented process. It can be assessed both quantitatively
and qualitatively, reflecting the extent to which an individual or a team achieves
predefined objectives (Caliskan et al., 2019). From another perspective, we can
define performance as the level of accomplishment that an individual or a group
attains in relation to a specified goal, in terms of both efficiency and quality.

Job performance is the extent to which an employee fulfills the duties
outlined in their job description and aligns their contributions with organizational
objectives (Karaman et al., 2020). This suggests that performance is not merely
an outcome, but a dynamic process shaped by job responsibilities, employee
engagement, and organizational support. Organizations that prioritize performance
management through well-structured evaluation systems, regular feedback,
and employee development initiatives stand a better chance of achieving long-
term success. When employees are recognized and rewarded for achieving their
professional goals, their level of job satisfaction increases significantly.

Moreover, the efficiency and productivity of employees are closely linked
to their level of job satisfaction. Employees who experience higher satisfaction
in their roles are more engaged, motivated, and committed to their organization’s
goals, which means that organizations must identify the factors influencing job
satisfaction and implement measures to enhance them.

In specific contexts, such as the sports industry, job satisfaction becomes
even more complex due to the unique challenges associated with the field.
Those in leadership roles, particularly, face heightened stress levels resulting from
the demands of top management, the expectations of fans, and the pressure
from athletes during and after matches or championships (Guenzi & Ruta,
2013).
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The dynamic nature of the sports environment amplifies the need for
effective management of job satisfaction, as the high stakes often create a stressful
and demanding workplace. Individuals vary significantly in their reactions,
behaviors, and emotional responses to their work environment. This diversity
in perception explains why some individuals find satisfaction in certain aspects
of their job, while others experience dissatisfaction under similar circumstances.
These differences underline the importance of understanding the subjective
nature of job satisfaction and the need for tailored approaches to enhancing
employee well-being and engagement.

PURPOSE OF THE STUDY

The objective of this study, conducted within the ,,Viitorul Cluj” Football
Academy, is to analyze and enhance employee job satisfaction levels to foster a
positive organizational culture and improve overall performance. We conducted
a comprehensive survey to evaluate the current level of job satisfaction among
coaches, focusing on various aspects of the workplace.

MATERIAL AND METHODS

To achieve a comprehensive understanding of job satisfaction among
the coaching staff at Viitorul Cluj Football Academy, this study involved the Job
Satisfaction Survey (JSS), a widely recognized instrument developed by Paul E.
Spector (1994). The JSS has been used in workplace research due to its ability
to assess various dimensions of employee satisfaction, offering valuable insights
into the factors that contribute to both fulfillment and dissatisfaction.

Taking the research in Cluj-Napoca, we used the Romanian-adapted
version of the ]SS, translated and validated by Professor Horia Pitariu from the
Faculty of Psychology at Babes-Bolyai University. This adaptation ensures cultural
and linguistic appropriateness, allowing for a more accurate assessment of
employees’ perceptions in the Romanian organizational environment.

The Job Satisfaction Survey consists of 36 items, divided into nine subscales,
each designed to evaluate a specific dimension of job satisfaction. These subscales
include pay, promotion, supervision, fringe benefits, contingent rewards, operating
procedures, coworkers, nature of work, and communication. Respondents were
asked to rate their level of agreement with each statement on a six-point Likert
scale, ranging from “strongly disagree” (1) to “strongly agree” (6).

The study was conducted among 14 coaches employed at Viitorul Cluj
Football Academy, all of whom participated voluntarily. To ensure honest and
uninfluenced responses, the questionnaires were distributed in a confidential
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format. Each participant received clear instructions on how to complete the
survey, emphasizing that their responses would remain anonymous and be used
for research purposes.

RESULTS

Once collected, the responses were systematically coded and analyzed
using descriptive statistical methods to determine general satisfaction levels
and identify patterns in the data. Each subscale was examined individually to
highlight areas where employees reported high levels of satisfaction, as well as
aspects where dissatisfaction was more prevalent.

| feel fairly paid Salary raises are I don't feel appreciated | feel satisfied
for the work | do. too few and too rare. when thinking about my salary. with my chances
for a raise.

Fig. 1. Salary perception among coaches

According to Fig. 1., the results indicate a nuanced perception of salary
satisfaction among respondents. While 85% of employees expressed optimism
about their chances of a salary increase, only 55% felt fairly compensated for
the work they do, suggesting a gap between perceived potential and current
remuneration. Furthermore, 25% of employees felt salary raises were too
infrequent, and 15% reported a lack of appreciation when thinking about their
salary. This highlights that while prospects of salary growth are encouraging,
the current pay structure and lack of appreciation around compensation may
undermine motivation.
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| have too few Those who do People are promoted I am satisfied
promotion chances a good job have as quickly as in with my promotion
for my job. a high chance of promotion. other organizations. opportunities.

Fig. 2. Promotion opportunities for the coaches

The data reveals a predominantly positive sentiment toward promotion
opportunities. 90% of respondents agreed that high performers have significant
chances for promotion, and 75% believed the organization’s promotion speed
aligns with industry standards. However, 10% of employees felt there were too
few promotion opportunities, indicating that some workers perceive limited
upward mobility. This suggests that while merit-based promotions are well-
regarded, providing greater transparency regarding career pathways could enhance
overall satisfaction.

100

80 [ | et -

60 [

40 [ - .

20

My superior is competent My superior is unfair My superior is not
in the work they do. to me. interested in their
employees.

| like my superior.

Fig. 3. Supervision feedback
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Feedback about supervisors was overwhelmingly positive, with 100%
of respondents stating their supervisor was competent, and 100% indicating
they liked their supervisor on a personal level. Additionally, only 5% felt their
supervisors were unfair or uninterested in employees’ needs. These scores
suggest a strong leadership presence, marked by competence and interpersonal
skills.

80

701

60

50

401

301

20

101

I am not satisfied The benefits we get The benefits package There are benefits
with the benefits | receive. are as good as is fairly reasonable. we don't have but
those in other organizations. should have.

Fig. 4. Coaches benefits at workplace

When | do well I don't feel the There are too few | feel I don't receive
in a task, | feel work | do is rewards for those enough rewards for
properly appreciated. appreciated. working here. the efforts | make.

Fig. 5. Perception of recognition and rewards
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Responses regarding benefits were mixed but leaned positive. 85% of
employees believed their benefits were on par with them or better than those
offered by competitors, and 80% felt the benefits package was reasonable.
However, 25% expressed dissatisfaction, citing gaps in the benefits they expected
but were not provided. This difference in opinion suggests that while the overall
benefits package is strong, there may be individual unmet needs.

The results of this section reveal a disparity in perceptions of recognition
and rewards. 80% of respondents reported feeling appreciated for good performance,
but only 15% felt that rewards were sufficient or frequent enough. This indicates
that while immediate recognition is present, tangible rewards like bonuses or
salary increments are perceived as lacking.

401

35

30

25}

200

151

10

Many of the rules My efforts to do | have too many I work too much
and procedures we must a good job are tasks to do at with documents.
follow make our work harder. rarely hindered. work.

Fig. 6. Challenges in work environment for coaches

This category highlights a generally positive work environment. 40% of
respondents reported their efforts to excel were rarely disadvantaged, while
20% expressed challenges related to excessive tasks and document handling,
and 20% found organizational rules inconvenient.
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0 I like the people | feel | have to | feel comfortable There are too many
| work with. work harder because with my coworkers. arguments and conflicts
of my coworkers' at work.
incompetence.

Fig. 7. Coaches’ interpersonal relationships within organization

Perception about coworkers underscores strong interpersonal relationships
within the organization. 80% of employees reported liking their colleagues, and
75% felt comfortable working with them. However, 20% noted having to compensate
for perceived incompetence among coworkers, and 20% highlighted workplace
conflicts as a concern.

Sometimes | feel I like the things I am proud of My work is enjoyable.
my work is useless. I do at work. the work | do.

Fig. 8. Coaches’ perspective about importance of their work
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Findings in this category demonstrate high levels of intrinsic job
satisfaction. 80% of respondents reported enjoying their work, feeling proud of
their contributions, and valuing the tasks they perform. Only 10% felt their
work was occasionally meaningless. These results highlight the importance of
maintaining task alignment with employee interests and ensuring continued
engagement by showcasing the impact of their work on organizational goals.

70

60 -

50

40

30

201

10

| find the communication The organization's goals | often feel like | Work tasks are not
within the organization to are not clear to me. don't know what's happening explained well enough.
be good. within the organization.

Fig. 9. Internal communication within organization

The data reflects a predominantly positive perception of organizational
communication. 70% of respondents felt that internal communication was
effective, while 15% reported unclear organizational goals, insufficient explanations
of work tasks, and a lack of transparency regarding ongoing activities.

DISCUSSIONS

The present study aimed to assess job satisfaction among coaches at
Viitorul Cluj Football Academy using the Job Satisfaction Survey (JSS). The
analysis focused on nine subscales: pay, promotion, supervision, fringe benefits,
contingent rewards, operating procedures, coworkers, nature of work, and
communication. The results presented above provide valuable insights into the
factors influencing job satisfaction within this specific sports organization. The
results of the first scale indicated moderate satisfaction levels concerning pay
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and promotion opportunities. This aligns with the research suggesting that
compensation and career advancement are critical determinants of job satisfaction.
For instance, Lee et al. (2023) found that both intrinsic factors, such as recognition,
and extrinsic factors, including pay and promotion, significantly influence job
satisfaction across various industries. In the context of sports organizations,
competitive salaries and advancing pathways are essential to attract and retain
talented coaches. High satisfaction levels were observed in the areas of supervision
and relationships with coworkers. Supportive leadership and positive interpersonal
relationships are known to enhance job satisfaction. Effective supervision
fosters a sense of appreciation and recognition, which are internal factors contributing
to job satisfaction (Cooper et al,, 2018). Moreover, a collaborative work environment
among colleagues promotes a sense of belonging and mutual support, further
enhancing satisfaction levels.

Participants reported lower satisfaction with fringe benefits and contingent
rewards. This finding is consistent with studies indicating that inadequate benefits
and lack of performance-based rewards can lead to dissatisfaction. Ensuring that
coaches feel adequately rewarded for their efforts is imperative, as it directly
impacts their motivation and commitment to the organization (Lee et al., 2023).
Implementing a structured system of contingent rewards may address this
issue, providing clear motivation for performance. Satisfaction with operating
procedures was moderate, suggesting that the organization can search for
improvement in organizational policies and processes. Improving procedures
to reduce bureaucracy and enhance efficiency can positively impact job satisfaction.
Employees who perceive organizational processes as fair and efficient are more
likely to exhibit higher levels of job satisfaction and organizational commitment
(Cooper etal., 2018).

The nature of work and communication received high satisfaction
ratings. Engagement in meaningful tasks and effective communication channels
are decisive in fostering job satisfaction. When employees find their work
intrinsically rewarding and are well-informed about organizational matters,
they are more likely to experience job satisfaction (Lee etal., 2023). Maintaining
open lines of communication ensures that employees feel valued and heard,
contributing to a positive work environment. The results suggest that while certain
areas, such as supervision, coworker relations, nature of work, and communication,
are sources of satisfaction, attention should be directed toward enhancing pay
structures, promotion opportunities, fringe benefits, contingent rewards, and
operating procedures. Addressing these areas may involve conducting market
salary analyses to ensure competitive compensation, establishing transparent
promotion criteria, offering comprehensive benefits packages, implementing
performance-based reward systems, and improving organizational procedures.
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CONCLUSIONS

This study examined job satisfaction among coaches at Viitorul Cluj
Football Academy, revealing strengths and areas for improvement. Supervision,
coworker relationships, nature of work, and communication emerged as key
factors contributing to a positive work environment. However, dissatisfaction
with pay, promotion opportunities, benefits, and rewards indicated the need for
better compensation structures and career development pathways. Enhancing
these aspects can lead to a more motivated, engaged, and high-performing
workforce, ultimately benefiting both employees and the organization.

Study Limitations

This study’s sample size was limited to 14 coaches within a single football
academy, which may affect the general aspects of the results. Future research
should consider larger, more diverse samples across multiple organizations to
validate these findings.
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ABSTRACT. Introduction: Physical education lesson are the ideal environment
for educating and consolidating active lifestyle habits that will last throughout
the students’ lives. Teachers play a central role in the success and longevity of
school-based interventions. Students’ motor skill levels are directly associated
with their participation in physical education lessons or movement activities.
Motivation is recognized as an important factor related to students engagement
and active participation in physical education lessons. Therefore, it might be
reasonable to assume that physical education programs will have a more
positive impact when students are motivated to participate. Purpose: Through
hypothesis testing we wanted to evaluate the effect of the intervention on
motor skills and motivation in physical education lessons. Material: Longitudinal
experimental study design without control group, number of subjects N=38
subjects from two different classes. The research instrument was a questionnaire
composed of 3 subscales and an application trail counted in seconds and
number of cumulative points from shots on goal. Results: The results support
the tested hypotheses that the intervention will improve motor skills and increase
the motivation score, demonstrating that there are significant differences
between pre-test and post-test. Conclusion: The ludic character of the physical
education lesson can significantly influence the active participation of students

in the physical education lesson, also improving the level of motor skills.

Keywords: physical education, motor skills, motivation, handball.
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REZUMAT. Ameliorarea deprinderilor motrice si a motivatiei utilizand
elemente specifice jocului de handbal in partea introductiva a lectiei de
educatie fizicd. Introducere: Orele de educatie fizica reprezinta mediul ideal
pentru educarea si consolidarea obiceiurilor unui stil de viata activ, care vor
dainui pe tot parcursul vietii elevilor. Profesorii joaca un rol central in succesul
si longevitatea interventiilor bazate pe scoala. Nivelul de deprinderi motrice
ale elevilor sunt direct asociate cu participarea acestora la lectia de educatie
fizica sau la activitati de miscare. Motivatia este recunoscuta ca fiind un factor
important legat de implicarea si participarea activa a elevilor la orele de educatie
fizica. Prin urmare, ar putea fi rezonabil sa presupunem ca programele de educatie
fizica vor avea un impact mai pozitiv atunci cand elevii sunt motivati sa participe.
Scop: Prin testarea ipotezelor ne-am dorit sa evaluam efectul interventiei asupra
deprinderilor motrice si a motivatiei in lectia de educatie fizica. Material: Design
de studiu experimental longitudinal fara grup de control, numar subiecti N=38
alcatuind 2 clase diferite. Instrumentul de cercetare a fost chestionarul compus
din 3 subscale si un traseu aplicativ contorizat in secunde si numar de puncte
cumulate din aruncdrile la poarta. Rezultate: Rezultatele sustin ipotezele testate,
conform carora in urma interventiei se vor ameliora deprinderile motrice si va
creste scorul motivatiei, demonstrand faptul ca exista diferente semnificative intre
pre-testsi post-test. Concluzii: Caracterul ludic al lectiei de educatie fizica poate
influenta semnificativ participarea activa a elevilor in lectia de educatie fizica,
ameliorand de asemenea nivelul deprinderilor motrice.

Cuvinte-cheie: educatie fizicd, deprinderi motrice, motivatie, handbal.

INTRODUCTION

According to a WHO report, 80% of the adolescent population does not
regularly practice any type of physical sports activity (Guthold, 2020). Data
collected from 1.6 million students with aged beetwen 11-17 years from
146 countries show that 81% of them were under-active in 2016 (Guthold,
2020). Physical education lesson are the ideal environment for educating and
consolidating active lifestyle habits that will last throughout their lives
(Trigueros, 2019). European pre-adolescent children (aged 6 and 12 years)
spend 209 minutes/day (64%) of their time at school in sedentary activities,
while they spend only 16 minutes/day (5%) in moderate to vigorous physical
activity (Zhang, Relations among School Students' Self-Determined Motivation
Perceived Enjoyment, Effort, and Physical Activity Behaviors., 2009).
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Evolving with technology, students’ free time allocated for practicing
motor activities has turned into an overloaded schedule where digitalization
and inactivity predominate. Therefore, in modern education, both the lessons
and the teacher must adapt to the requirements of students, because their
motor skills are much poorer, so the motor skills once practiced in free time
need to be maximized in the physical education lesson.

Teachers play a central role in success and longevity of school-based
interventions (Lander, 2017). Learning of motor skills increases the possibilities to
move, to experience new motor sensations, to enrich the universe of knowledge,
which favors the expression of personality (Dragnea, 2006). Student’s motor
skills level are directly associated with their participation in physical education
lessons or movement activities (Okely, 2001). Children’s motor activities practice
contribute to their physical and motor development (Chen W. H.-B., 2017).
Empirical studies have shown that motor skills were positively associated with
physical activity participation and negatively associated with sedentary behaviors
in children (Fisher, 2005). Furthermore, childhood manipulative skills significantly
predicted whether the adolescent would participate in any moderate to vigorous
activity and spend time in organized activities compared to locomotor skills
(Barnett, 2009). Knowing fundamental skills has been associated with an
important contribution to children’s physical, cognitive and social development
and is believed to be the basis for an active lifestyle (Lubans, 2010).

Physical preparation programs in physical education can provide positive
developments in motor and technical skills (Kahraman, 2023). Students’ free-
time physical activity is related to motivational experiences in physical education.
Perceptions of competence, autonomy and relatedness, self-determined motivation,
enjoyment and physical activity in physical education directly or indirectly predict
free-time physical activity (Cox A. E., 2008). Enjoyment of physical activity is
a motivational construct that is a significant determinant of children and
adolescents’ physical activity behaviors. Enjoyment is a psychological experience
characterized by fun, sympathy and pleasure. It can be influenced by factors
such as the intensity of physical activity, children’s perceptions of success and
the emotional state before physical activity (Burns, 2017). It is argued that
physical education programs in schools present a tremendous opportunity to
positively influence attitudes and patterns of participation in physical activity
among adolescents (Alderman, 2012; Bassett, 2013; Chen, 2014). Motivation is
recognized as an important factor related to student’s engagement and meaningful
participation in physical education classes (Cox, 2009). Motivation in physical
education was associated with increased activity during class time; intention to
engage in physical activity outside of class time; positive changes in students’
experiences of physical education; and intention to participate in physical
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education in the future (How, 2013; Standage,2003; Zhang, 2009; Shen, 2010). It
might therefore be reasonable to assume that physical education programs will
have a more positive impact when students are motivated to participate (Haerens,
2010). Therefore, due to some phenomena that the body undergoes during the
lesson, some physiological changes occur, which we will call characteristics.

Focusing on the introductory part of the physical education lesson we
can achieve these characteristics traditionally, or integrated into games.
According to the traditional method, we only address the physical component.
Without increasing the complexity or introducing an element of innovation, the
monotonous nature of this part comes into play and the students lose interest.
As a effect of this part, the fundamental part will be affected later on.

By practicing the motor skills in the first part of the lesson, we approach
not only the physical side but also the technical, theoretical or even tactical side.
In order to prepare the body optimally for the effort, we need to take into
account the following factors (cardio-respiratory, muscular, articular, nervous
system excitation, by increasing attention the subjects will react faster and
more efficiently). Warm up is the physiological and psychological preparation
for the lesson tasks ahead. Warming up increases body temperature which has
been shown to be a major facilitator of performance. It stimulates the central
nervous system which coordinates the athlete’s systems, reduces motor
reaction time and develops coordination (Bompa, 2001).

THE STUDY’S HYPOTHESES

In accordance with the literature, in activity carried out in physical
education classes as a result of trying to improve motor skills in the preparatory
part of the lesson, we test the following hypotheses. Under H1 the physical
performance will be tested. Furthermore, H2 has the aim to measure the effect
of the intervention on those three subscales. H3 will test the physical differences
between the classes and H4 will measure the differences between genders.

H1.1 There are significant differences between the pre-test and post-
test in the time to complete the sport trail.

H1.2 There are significant differences between pre-test and post-testin
total number of points at goal-scoring.

H2.1 There are differences between pre-test and post-test in motivation
score as an effect of the experiment.

H2.2 There are differences between pre-test and post-test in the total
score on autonomy, relatedness and competence as an effect of the experiment.

34



MOTOR SKILLS AND MOTIVATION DEVELOPMENT BY IMPLEMENTING HANDBALL ELEMENTS
IN FIRST PART OF PHYSICAL EDUCATION LESSON

H2.3 There are differences between pre-test and post-test in the total
self-efficacy score as an effect of the experiment.

H3.1 There are significant differences between 6th students and 8th
students in terms of the pre-test and post-test average route completion.

H3.2 There were differences between 6th students and 8th students in
terms of average shots on goal between pre and post test.

H4.1 There are gender differences in the time taken on the trail between
pre-test and post-test.

H4.2 There are differences between genders in the number of points in
shots on goal between pre-test and post-test.

PARTICIPANTS

In this study it took part N=38 subjects, of which 21 were male and 17
were female, composing 2 different heterogeneous classes, respectively 6th
grade and 8th grade. The 6th grade students are N=18, 8 male and 10 female.
Among them, 11 of them practice another sport other than physical education,
7 declare that they do not practice any other sport. The 8th grade students are
N=20 students, 13 male, 7 female. Among them 9 declare that they practice
sport, 11 declare that they do not practice sport. The sports history of the
practicing sports is between 1-5 years. Firstly, verbal agreement was given by
the director of the school and the teacher. Additionally, every parent was informed
about this study. Ethical standards were in accordance with Declaration of Helsinki.
All particular aspects and standards of ethic were respected. All participants were
part of this intervention as volunteers.

METHODS

In the present paper, we used a longitudinal experimental design without
control group with pre-test and post-test. Both classes followed the same
intervention. Students underwent initial testing on December 12, 2023 and
final testing on March 12, 2024. Both measures consisted of two assessment
methods: an applied trail with specific handball elements and the questionnaire
method. The applied route consisted of different movement patterns required
in the handball game, as well as passing, shooting, dribbling and demarcation
procedures. This trail can also be applied through the influences of other sports
such as basketball or football, but by analyzing the material base that the school
had, we decided to approach handball. This method of evaluation had two forms
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of counting the performance obtained: the time in which the student completed
the trail measured in seconds and the number of points accumulated from the
3 shots at the goal measuring the accuracy of the shots by separating the goal
into 9 zones. Garmin Fenix 5X Plus Sapphire watch was used to record the timing.
The trail can be seen in figure 1.
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Figure 1. Trail

A-B - running over a distance of 8 m

B-C - driblling between the cones for a distance of 10 m

C-D - running with skipping over cones on 8 m distance

D-E - running backwards for a distance of 10 m

E-F - running with knees up over the buttock for a distance of 10 m
F-G - dribbling forward for 12 m

G-H - “in - out” between cones with passing ball, distance 10 m

H-I - running with ground ball passing (3 passes), distance 12 m
[-J1 - side running for distance 7 m

]2-K - other side running for distance 7 m
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At the end of the trail there will be 3 balls placed at the semi-circle. After
completing the trail the student must throw all 3 balls, and the throws will be
counted in points as shown in figure 2.

Figure 2. Scoring points on the goal frame for handball shots

The goal was divided into 9 parts. The sides were scored differently,
with throws in the center area being 1 point, throws to the top left and right 3
points, and throws to the bottom left and right 2 points. After the 3 throws, the
points obtained are added together with the time taken by the student to
complete the trail. These two results represent the student’s athletic performance.
The effective amount of work has been divided into 4 stages which will be
briefly presented below. We would like to point out that the 4 stages refer to
the preparatory part of the organism for the effort, therefore the school
program does not suffer any delay, so it can proceed normally. Starting with the
first period, the children practicing the forms of movement with the ball
(running with the front, with the back on the direction of movement, lateral
running, running using only the right hand for dribbling, etc.). stage characterized
by a low complexity, with the aim of getting the students used to the ball.
Further, the groups was divided into two teams, each with the ball practicing
on a small side different ways of dribbling and passing the handball, continuous
running under different forms of movement, the subjects executing the teacher’s
command (pass the ball with teammate, pass the ball with opponent, etc). The
second stage is characterized by an increase in complexity and practice of the
forms of movement in the handball game. In the third period, bilateral game
play at a low intensity was practice to the students, but they are not allowed to
run, the game is played only by walking, students position the ball between the
ankles and execute the movement only by jumping, etc. Stage characterized by
a higher complexity, following the principle of specificity. The intensity remains
low, being characteristic of the preparatory part. Finally, in the last period,
students practice the full trail gradually increasing and controlled intensity.
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Characterized by the practice of the competition test. Then, a questionnaire
composed of 3 subscales was used: 1. Physical Education Autonomy Relatedness
Competence Scale (PE-ARCS) (Lauren Sulz, 2016); 2. - Physical Education
Motivation Scale (PEMS) (Lauren Sulz, 2016); 3. - General Self-Efficacy Scale
(GSE) (Schwarzer, 1995), validated and adapted for Physical Education and
Sport. By using this questionnaire we wanted to observe whether personality
factors change as a result of our intervention. The didactic intervention was
realized through the implementation of handball specific motor skills in the
preparatory part of the lesson with the aim of increasing the duration of the
students’ handball handling.

The exercises in the preparatory part have been rationalized and
standardized so that they constitute a preamble to the exercises used in the
fundamental part of the lesson. The use of the exercises in the preparatory part
was a prerequisite for a facilitated approach to the exercises in the fundamental
part, thus creating a transfer to the formation and preservation of the targeted
skills.

RESULTS

To test hypotheses 1.1, 1.2, 2.1, 2.2, 2.3 we used the Paired Samples T-
test. Instead, for hypothesis testing 3.1, 3.2, 4.1, 4.2 which involve comparing
means between classes and between genders respectively, we used the
Independent Samples T-test.

Table 1. Trail time

Paired Differences

o -
Std. Std. 95% Confidence sig,
. Interval of the t df :
Mean | Devia- | Error . (2-tailed)
. Difference
tion Mean
Lower | Upper
Pair1 | TIME_
EKI\?IIEL 1 6.632 | 6.800 | 1.103 | 4.396 8.867 6.012 37 .000
TRAIL 2

By testing hypothesis 1.1 we can see that the travel time of the trail has
improved significantly, p<.01, the average of participants dropping by about
7 seconds since the pretest (M=50.26) compared (M=43.63) at post test;
T(df=37) = 6.01, p=.00, p<.01.
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Table 2. Number of points accumulated for shots on goal

Paired Differences

o -
Std. Std. 95% Confidence sig. (2-
. Interval of the t df ;
Mean | Devia- | Error . tailed)
Difference

tion Mean Lower | Upper

-2.237 | 1.218 .198 -2.637 | -1.837 | -11.323 | 37 .000

Pair | THROW1 -
1 THROW2

Also the number of points for shots on goal increased from pre-test to
post-test, (M=2.63) compared with (M=4.87); T(df=37) =-11.32, p=.00, p<.01;

Table 3. Total motivation score

Paired Differences

o -
Std. Std. 95% Confidence sig. (2-
. Interval of the t df ;
Mean | Devia- | Error . tailed)
Difference

tion Mean Lower | Upper

-4.237 | 3.522 571 | -5.394 | -3.079 | -7.416 | 37 .000

Pair | Mot tot_T1-
1 Mot _tot_ T2

Total score of motivation has increased from pre-test to post-test
(M=37.24) compare with (M=41.47); T(df=37)=-7.41, p=.00, p<.01;

Table 4. Total score autonomy - relatedness - competence

Paired Differences

o "
Std. Std. 95% Confidence Sig. (2-
. Interval of the t df ;
Mean | Devia- | Error . tailed)
Difference

tion Mean Lower | Upper

-7.737 5.336 .866 -9.491 | -5.983 | -8.939 | 37 .000

Pair | ARCtot T1-
1 ARC_tot T2

Also total score at autonomy-relatedness-competence has increased
from pre-test (M=56.47), to post-test (M=64.21); T(df=37)=-8.93, p=.00, p<.01;
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Table 5. Total self-efficacy score

Paired Differences

95% Confidence .
Std. Std. Interval of the t ar | Sig- (2
Mean | Devia- | Error . tailed)
Difference

tion Mean Lower | Upper

-9.105 | 4.567 741 -10.606 | -7.604 | -12.291 | 37 .000

Pair | Aut tot T1 -
1 Aut_tot T2

Hence, total score of self-efficacy from post test (M=38.16), to pre-test
(M=47.26); T(df=37)=-12.29, p=.00, p<.01.

Table 6. Inter-class differences time on pretest route

Levene’s
Test for
Equality of
Variances t-test for Equality of Means
0,
std. 95%
sig. (2- Mean Error Confidence
F Sig. t df & Differ- X Interval of the
tailed) Differ- .
ence Difference
ence
Lower | Upper
TIME_ | Equal
TRAIL1 | variances | .802 376 | 2.544 36 .015 6.150 2.417 1.247 | 11.053
assumed
Equal
‘r’l‘;‘;‘ames 2491 | 29.086 | .019 | 6.150 | 2469 | 1.102 | 11.198
assumed
Table 7. Inter-class differences time on route, post test
Levene’s
Test for
Equality of
Variances t-test for Equality of Means
0,
Std. 95%
Sig. (2- Mean Error Confidence
F Sig. t df & Differ- . Interval of the
tailed) Differ- .
ence Difference
ence
Lower | Upper
TIME_ | Equal
TRAIL2 | variances 3.751 | .061 | -1468 36 151 -2.994 | 2.040 | -7.133 1.144
assumed
Equal
Satances -1442 | 30316 | 160 | -2.994 | 2.077 | -7.235 | 1.246
assumed
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Testing athletic performance between the 2 classes, according to the
results the 8th students taken on average lower on the trail (M=47.35),
compared with students from 6th (M=53.50), tested at pre-test; T(df=36)= 2.54,
p=.015, p<.05; but, we observed at post-test, that 6th students had a better
average time on the trail.

Table 8. Inter-class differences in shots on goal pre-test

Levene’s
Test for
Equality of
Variances t-test for Equality of Means
95%
sig. (2- Mean Esrtr(i).r Confidence
F Sig. t df 8. Differ- X Interval of the
tailed) Differ- -
ence Difference
ence
Lower | Upper
THROW | Equal
1 variances | .299 | .588 | -1.595 36 119 -778 488 -1.767 211
assumed
Equal
Satances -1593 | 35417 | 120 | -778 | 488 | -1768 | 213
assumed

Also a higher score for shots on goal (M=5.35), compared to their peers
in grade 6th (M=4.33); T(df=36)=-4.35, p=.00, p<.01.

Table 9. Differences in shots on goal

Levene’s
Test for
Equality of
Variances t-test for Equality of Means
95%
sig. (2- Mean Esrtr‘:).r Confidence
F Sig. t df 8 Differ- X Interval of the
tailed) Differ- .
ence Difference
ence
Lower | Upper
THROW | Equal
1 variances | 1.631 | .210 2.704 36 .010 1.249 462 312 2.186
assumed
Equal
gi‘:ances 2.665 | 32080 | 012 | 1249 | 469 | 295 | 2204
assumed
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Due to some variables that we did not test, not being the purpose of our
study, we found that male students on average score higher in shots on goal
(M=3.19), compare to female students (M=1.94); T(df=36)=2.70, p=0.010, p<.05.

DISCUSSION

Following the results obtained, we can generate the following discussions in
relation to the literature. Testing the hypotheses 1.1 si 1.2 shows that students
improved their motor skills as a result of participating in the intervention.
Students motor skills are directly associated with their participation in physical
education lessons or movement activities (Okely, 2001). If childrens will practice
motor activities will contribute to their physical and motor development (Chen
W. H.-B,, 2017). Motor skills were improved in the introductory part of the
lesson, so the curriculum did not suffer. The characteristic of the introductory
part have been kept, adding elements from sports games. Exercise programs in
physical education can provide positive developments in motor and technical
skills (Kahraman, 2023).

Testing the hypotheses 2.1, 2.2 we found that the total variable score
improved postintervention. Perceptions of competence, autonomy and relatedness,
self-determined motivation, enjoyment and physical activity in physical education
directly or indirectly predict free-time physical activity (Cox A. E., 2008). Variables
may improve as a result of introducing elements of sports games into the lesson,
their playfulness may influence students’ willingness to actively participate in
the lesson.

Then we measured the differences in motor level between the two
classes, obtaining better pre-test values for the 8th students. They completed
the trail in an average of 47.35 seconds compared to 53.50 for the 6th graders.
But at post-test, students in grade 8 showed very little improvement in their
results (45.05), compared to the significant improvement of 6th graders
(42.06). This again supports the hypothesis that students’ motor skill levels are
directly associated with their participation in physical education lessons or
movement activities (Okely, 2001).

The last hypothesis tested supports the fact that male students have a
higher level of motor skills than female students, scoring an average of 3.19
points when shooting at the goal, compared to girls who scored an average of
1.94. These results are in line with Moreno-Brisefio (2010) which investigating
the level of motor skills by gender, specifically throwing accuracy.
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CONCLUSION

The playfulness of the physical education lesson can significantly
influence the active participation of students in the physical education lesson.
According to the results, we can observe that the scores of the tested variables
measuring students involvement and motivation in the physical education
lesson improved after the intervention. Motor skills as measured by time on the
trail and the number of cumulative points in shots on goal also improved. This
shows a correlation between student engagement and student performance in
the sample on which the intervention was applied. Also the motor ability of
the 6th students exceeded that of the 8th graders in post-intervention. From
this we can conclude either that the 6th grade students have a higher motor
capacity than the 8th grade students, or that the programme we implemented
is better suited to the 6th grade students than to the 8th grade students, or that
we did not rationalize and standardize the exercises correctly for the 8th grade
students.

Study limitations

Our study has a number of limitations including:a study design with low
research conclusiveness as we have no control group. Also fragmentation of the
intervention program on the part of some of the students involved in the study
due to health or personal reasons. We could not subject students to an adaptive
program for our intervention, so the statistically significant effects may be due to
some extent to the learning effect, not entirely to the quality of the intervention.

According to the results, the higher grade students score better on the
pre-test, but the values equalize at the post-test. This shows the lack of correct
rationalization and standardization of the exercises at the 8th grade level,
which is a limitation of the study.

Future research directions

According to the results obtained by testing the first two hypotheses, we
can observe that there is a correlation between the time on the course and the
number of points for shots on goal. These two variables are related to the
improvement of motor skills, the other variable being the time to implement the
intervention. A future research direction could be to what extent, but also up to
what level, the number of hours of physical education correlates with motor
skillimprovement. It is well known that from the stage of consolidation of motor
skills, one lesson per week is no longer sufficient to progress to mastery stage.
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Also a future direction of research could be the problem reported at the
pre-test level between classes, i.e. older students score better, but at the post-
test the results are reversed. Is this due to a rationalization, standardization of
the exercises not adapted to the potential of the class or due to other variables?
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ABSTRACT. Diabetes is one of the fastest growing diseases of our time. (Baké,
2022) Nowadays 64 million people are diagnosed with diabetes and this
number is rising with high tendency. (WHO, 2024) Furthermore lots of people
do not know about their diabetes, so this number is not the exact one, it is a lot
higher. In Hungary 1,2 million people were diagnosed with diabetes and a bit
more of 39.000 people got type one diabetes. (Hungarian Government, 2024)
We know about some methods to keep these people healthy and one of them is
to do some exercise but also must pay attention to eat healthy and the most
important one is the insulin supplement. Luckily, we got some tools like
Continuous Glucose Monitoring sensors (CGM), insulin pumps which help us to
control diabetes easier. Football has many effects on blood sugar levels. In our
research we investigate these. The effects of a training session or a match on
the blood sugar levels. Our hypotheses are to watch the differences of training
sessions and matches, and the athletes thinking of their performance, in
particular their impact of diabetes. From our three hypotheses only one was
true, but I have to mention that our population was only ten people, therefore,
if we got a chance to examine a bigger population maybe we would have got
different results. Because of the rise of this disease in the future we can work
with a lot more diabetic athletes in this sport like Nacho Fernandez, former
Real Madrid defender (Somfai, 2018). This research can be useful for many
coaches and also can help to prepare to work with diabetic players.

Keywords: football, diabetes, health

1 Hungarian University of Sports Science, Football Section, Budapest, Hungary
* Corresponding author: toth.janos@tf.hu


https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:toth.janos@tf.hu
https://orcid.org/0009-0004-8379-5415
https://orcid.org/0009-0001-1201-6961
https://orcid.org/0009-0004-8379-5415

JANOS TOTH JR., ADAM SZANTAI-KIS

INTRODUCTION

Type 1 Diabetes is an irreversible disease, when the immune system
mistakenly treats the beta cells in the pancreas which create the insulin as a
foreign invader and destroys them. If enough beta cells are destroyed the pancreas
cannot make insulin which can cause hyperglycaemia which means high blood
sugar level. Insulin is a hormone that helps blood glucose enter your body as
cells and then it is used as energy. When your organism has not got enough
insulin you have to enter your body outwardly. The most common solution for
thatis insulin pen injections, but lots of people use insulin pumps. If your diabetes
does not manage well you can notice many symptoms just name of few: Urinating
often and because of that you can feel very thirsty. Feeling very hungry, even if
you ate well. And fatigue these are the most common ones, but these are not
total (Voros and Mészarosné, 2023). Fatigue is a common symptom in diabetes,
when the organism has not got enough insulin it is not available to create energy
for itself (@ystein et al., 2017).

We must know the three main factors that are key to managing the
blood sugar level and the diabetes well. Start with the insulin supplement which
is the main factor of the three. As [ mentioned before, if the organism can create
it we need to gain in another way, outwardly. Nowadays we know lots of different
types of insulins like quickly absorbed, slowly absorbed and mixed absorbed.
Patients are choosing the most optimal ones for themselves with their diabetologist
(Szakszon, Kis, Shenker-Horvath and Martos, 2022). This depends on their
lifestyles and routines usually. Insulin is needed when we have a main meal or
higher blood sugar level as the optimal one to avoid hyperglycaemia which
leads to feeling sick. Insulin pumps are a small wearable medical device which
can supply a continuous flow of insulin underneath the skin. In the past they can
cause uncomfortable feelings because of their size, but nowadays these are not
bigger than a deck of cards. Insulin pumps have many advantages like we can
avoid a lot more thrust, if the patients are on the insulin pen injections therapy
they have to thrust themselves at least 3-4 times a day.

Continuous Glucose Monitoring sensors can report the blood sugar level
in every five minutes. We can synchronise with our smart devices, and we can
check how our blood sugar level changes. We can get notifications about when
the blood sugar level is rising fast and also when it is falling. Therefore, we can
react fast to these changes, and we can keep the blood sugar level in optimal
range. Finally, we can also synchronise these sensors with insulin pumps too, so
we can change the doses of the insulin when it is needed (Mezdvari, Martos,
2023).
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Figure 1. CGM sensor (Randy, 2022)

Secondly, nutrition is really important in the life of athletes, but as a diabetic
athlete you have to pay more attention to that. Diabetic athlete’s nutrition is
almost the same as a normal athlete, but they have to note three main factors of
their meals. First, the carbohydrates value of their meal. The daily calorie
requirement can be 3000 kcal for an athlete, this can be a huge challenge for a
diabetic athlete organism. Suggested to take daily 4-5 meals a day with lower
carbohydrate intake to avoid high blood sugar level. Secondly, the time of the
meal. This is very important because of the absorption of the carbohydrates. If
we eat very close to the training session or the match, we can easily reach a
higher blood sugar level than the optimal one, which can influence the performance
of the athletes. Finally, the glycaemic index (GI) of the meals and foods. The
glycaemic index shows how fast we can absorb the food that we eat (Kusztor,
Martos, 2024). When the patient has low blood sugar, he suggests eating high
GI foods to raise the flood sugar level. In normal cases they eat normal GI foods
to hold their blood sugar level in optimal range. Daily water intake requirement
is nearly 2-2,5 litres for a normal person, but for a footballer easily can reach
above 3 litres. It also depends on the person's height, weight and of course the
daily load intensity (Egy Csepp Figyelem Foundation team, 2022). If a diabetic
person dehydrates, their blood is dense which raises their blood sugar level.
They have to be hydrated to avoid that (Bibok, 2022).

Finally, physical activity which can improve insulin sensitivity. First of
all, the blood sugar level check before starting the activity is mandatory, because
if we start the activity with a blood sugar level which is outside of the optimal
range, we can easily get hypoglycemia or hypoglycaemia (Beyond Type 1, 2016).
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If a diabetic athlete starts activity with blood sugar level which is above
13 mmol/l it can raise their value much higher. The solution is to take bolus
insulin before the activity (Szakszon, Kis, Shenker-Horvath, Martos, 2022). This
is needed to avoid the following symptoms like feeling thirsty or frequent
urination (American Diabetes Association, 2024). On the other hand, if a blood
sugar level is below 5 mmol/] the value can be falling down and it can cause
hypoglycemia (Matthew et al., 2015). The solution is to take 20-30 grams of high
GI carbohydrates before the start of the activity (Suszter, Shenker-Horvath, 2022).
We differentiate two types of form of movement. Aerobe and anaerobe activity.
The aerobe one can reduce the blood sugar level and the anaerobe do the opposite
itis raise the blood sugar level (Szakszon, Kis, Shenker-Horvath, Martos, 2022).
Fitness level is an important factor because a small intensity run can be also an
anaerobic activity for someone on the other hand someone can sprint for along
time (Sheri, 2023). For a diabetic athlete the mixed form of those movements
are the optimal one which is the football too.
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Figure 2. Effects of forms of exercise on blood sugar levels (Sheri, 2020)

Less

HYPOTHESES

In the course of our work, we formulated three hypotheses:

1. We hypothesized that the blood sugar level fluctuated more on the
matches than the training sessions.

2. We assumed that blood sugar levels are lower after the training
sessions and matches than before in a larger proportion.

3. We assume that the blood sugar level did not influence their playing
time on a smaller proportion based on the diabetic player’s opinions.
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METHOD

First, we made a Google Forms survey which contains an ethical approval
from the players and questions about players' routines of their diabetes like are
you checking your blood sugar level before/during/after the training session/match?
Also, some simple information about them like, how old are you? Or which is
your position on the pitch? The players attached their daily CGM reports of their
training sessions and matches too. Based on this we can analyse the differences
of the blood sugar levels. Our research is really circumscribed, that is the reason
for the number of answers. We got 10 answers, which means 20 daily CGM
reports, 10 from the training sessions and also 10 from the matches. The average
age of our population is 20-22 years old. Most of them are playing in the Hungarian
amateur leagues, but one of them is in the Hungarian third division. Firstly, we
checked the hypotheses with the Shapiro-Wilk normality test, after that we used
Wilcoxon test, paired samples T-test and Chi-square test to decide the validity of
hypotheses. For the tests we used the Jamovi programme.

RESULTS

The first hypothesis where we investigate the blood sugar level differences
between the training sessions and matches, we assumed that we can find bigger
fluctuations on the matches than the training sessions. Only one hormone can
reduce the blood sugar level which is the insulin every other one raising the
blood sugar level. Football matches can increase the adrenalin level and the
stress level too. After the analysis of daily reports of the matches we find 4 times
of the 10 when the difference was higher than the training. In our population
we have 2 goalkeepers who can influence the result. Goalkeepers easily can get
bigger loads at the training sessions than the matches. After the normality test
W(10) = [ 0.884] p = [0.146], we checked the hypothesis with the Wilcoxon test.
Because of the result W =31, p =0.652 we have to reject our hypothesis.
Nevertheless, this is not evidence totally. In a bigger population we can get other
results. The time of the training sessions and matches can influence the research
and also we have not got information about the size of the meal from the players.
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Paired Samples T-test
Statistic df p
Training fluctuation|Match fluctuation  [Student’s t -0.139t 9.00 0.446
Wilcoxon W 31.0 0.652
Normality test (Shapiro-Wilk)
w p
Training fluctuation- Match fluctuation 0.884 0.146

Figure 3. Results of the first hypothesis

In the second hypothesis, we assumed that the players got big loads of
work at the matches and the training sessions, which leads to lower blood sugar
levels after the sessions than the start. In this case we also have many factors
which can influence the result. Time of the sessions, time of the meals and also
their sizes and glycemic indexes and finally the loads of insulins and the intensity
of the sessions.

In the case of the training sessions, we found 4 times when the blood
sugar level was lower at the end than the start out of 10. As we mentioned
before, the training intensity is a key factor and maybe these training sessions
were less intense. On the other hand, in the case of matches we find 7 times of
the 10 when the blood sugar level was lower than the start. After the normality
test W(9) =[0.942] p = [0.0.17] we checked the hypothesis with paired samples
T-test (¢([9.00]) = -0.563 ([2-tailed]) [-0.178] we have to reject our hypothesis.

Paired Samples T-Test
statistic df p
Before training after training  |[studen'st -0.563 9 0.707
Before match after match studen's t 1.522 9 0.081
Notmality Test (Shapiro-Wilk)
w p
Before training- after training 0.942 | 0.570
Before match- after match 0.807 | 0.017

Figure 4. Results of the second hypothesis

52



ANALYSIS OF DIABETIC FOOTBALLERS BLOOD SUGAR LEVELS

In our final hypothesis, we assumed that the blood sugar level did not
influence the athletes' play times on their matches based on their own opinions.
We think diabetes is not a factor which can reduce the player’s time on the pitch.
The average play time is 88,1 % in our population, but in the survey, we got 5
yes and 5 no answers.

Do you think your blood sugar level has affected your time on the pitch?

10 Answers
Yes 5
No 5

Figure 5. Results of the Google survey

After the normality test, W(10) = [0.655] p = [0.01], we checked our
hypothesis with Chi-square test, Pearson x2 (5, (N=10)=5.20, p = 0.392 2-tailed
0.721) because of that we accepted our hypothesis. We really think diabetes is
not an obstacle to playing football or any other sport on any level. Nacho
Fernandez is a role model who played over 300 games at Real Madrid and won
many trophies like Champions League and European Championship as a captain.

Independent Samples T-Test

statistic df [p

Play time in % student's t 02.jan 8 10.335
Assumptions

Normality Test (Shapiro-Wilk) w p

Play time in % 0.900 0.219

Figure 6. Normality test of the third hypothesis

Contingency Tables

Play time in % 2 (yes) gno) Total
50.0 0 1 1
66.0 0 1 1
75.0 1 0 1
88.1 1 0 1
90.0 0 1 1
100.0 3 2 5
Total 5 5 10
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Contingency Tables
X2 tests

Value df |p
X2 5.20 5 10.392
N 10
Nominal

Value
Phi-coefficient NaN
Cramer's V 0.721

Figure 7. Result of the third hypothesis

CONCLUSIONS

In our research we checked 3 hypotheses, but we can accept only one
which shows diabetes is not holding back anyone to play football. The other two
results are not a totally sure statement because our population was not as big
to manage this as evidence. We need more people and a modified survey to
reduce our limitations. In the future we are looking to do this research with a
bigger population and investigate some other factors too.
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ABSTRACT. This paper explores the integration of technology into Physical
Education (PE) curricula, focusing on how digital tools and mobile applications
can enhance student engagement and improve learning outcomes. A framework
is proposed for incorporating these technologies effectively into both in-class
activities and out-of-class learning experiences. Through a mixed-methods research
approach, this study investigates the potential of digital tools in transforming
PE education, the barriers to successful integration, and the pedagogical benefits
of using such technologies. The findings offer practical recommendations for
educators and policymakers aiming to modernize physical education programs.

Keywords: Technology Integration, Physical Education, Digital Learning, Student
Engagement, Curriculum Innovation, Inclusive Education

INTRODUCTION

In the evolving landscape of education, integrating technology into curricula
is becoming essential for improving student engagement and achievement. The
field of physical education (PE), traditionally characterized by face-to-face and
hands-on learning, is no exception. Advances in technology, particularly digital
tools and mobile apps, have the potential to revolutionize the way physical
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education is taught and experienced. As digital technologies become ubiquitous
in students' daily lives, leveraging these tools in PE can bridge the gap between
traditional physical activity and modern learning styles (Tgnnessen et al., 2020).
This paper presents a framework for integrating technology into PE curricula
to enhance student engagement, skill development, and inclusive learning practices.

LITERATURE REVIEW

Technology integration in PE education has been a topic of growing
interest over the last decade. Research indicates that digital tools such as fitness
tracking apps, virtual reality (VR), and interactive learning platforms can
significantly impact student motivation, participation, and skill acquisition in
PE (Wang & Chen, 2018). A study by McNamara et al. (2019) found that
incorporating wearable technology, such as heart rate monitors and pedometers,
in PE lessons promoted self-regulation and awareness of personal fitness among
students.

Moreover, the use of mobile applications has been linked to increased
student engagement. According to research by Chan et al. (2017), apps that allow
students to track their physical activity and set personal goals have shown positive
results in fostering autonomy and enhancing students' intrinsic motivation.
Furthermore, VR has the potential to immerse students in simulated physical
environments, offering a new way to experience sports and exercise remotely
(Jiang et al,, 2020).

Despite these promising developments, challenges remain. Many schools
still face barriers such as limited access to technology, inadequate teacher
training, and resistance to change (Bauer & Varga, 2018). Therefore, it is crucial
to develop strategies that support the effective and sustainable integration of
technology in PE curricula.

TECHNOLOGY IN PHYSICAL EDUCATION: KEY TOOLS AND APPLICATIONS

This section highlights the key digital tools and applications that can be
incorporated into PE curricula to enhance student engagement:
1. Wearable Technology

Wearable devices such as fitness trackers, heart rate monitors, and
smartwatches provide real-time data on students' physical performance. These
devices not only offer students the opportunity to track their progress but also
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help teachers monitor student engagement and performance in various activities.
For instance, heart rate monitors allow PE teachers to assess the intensity of
exercises and adjust the curriculum accordingly to ensure all students are working
within their optimal physical zones (Pate et al., 2020).

2. Mobile Apps for Physical Activity Tracking

Apps such as Strava, Nike Training Club, and MyFitnessPal are commonly
used in PE settings to encourage students to track their workouts, set fitness
goals, and engage in friendly competition. These apps offer personalized feedback,
which can motivate students to improve their performance. Research by Benassi
(2019) suggests that students who use fitness apps are more likely to engage in
physical activity outside of school, thereby extending the learning experience
beyond the classroom.

3. Virtual Reality (VR)

Virtual Reality offers immersive experiences that can simulate various
physical activities, sports, or even fitness challenges that students may not have
access to in real life. VR can be used to teach complex movements or techniques,
such as gymnastics or swimming, in a controlled virtual environment, where
students can practice repeatedly without fear of injury. A study by Flanagan et al.
(2021) demonstrated the effectiveness of VR in improving students' technical
skills in sports by providing instant feedback and enabling them to perform at
their own pace.

BENEFITS OF TECHNOLOGY INTEGRATION IN PHYSICAL EDUCATION

1. Enhanced Student Engagement

Integrating technology into PE lessons increases student engagement
by offering interactive, personalized, and dynamic learning experiences. According
to studies by Dunston et al. (2019), technology creates more engaging and interactive
lessons, which help keep students motivated and excited about participating in
physical activities. Technology also allows students to see the immediate results
of their efforts, which can boost their self-esteem and intrinsic motivation.

2. Promotion of Inclusivity

Technology can supportinclusivity by providing students with different
learning styles and abilities equal opportunities to engage with the material.
Adaptive technologies, such as speech recognition and interactive games, allow
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students with physical disabilities or learning difficulties to participate fully in
PE activities (Anderson et al., 2020). This inclusivity fosters a more equitable
learning environment and ensures that all students can benefit from the curriculum.

3. Data-Driven Feedback and Personalized Learning

The use of wearable devices and mobile apps provides instant feedback
on student performance, which helps students track their progress toward their
physical fitness goals. This data-driven approach encourages a growth mindset
and helps students set achievable targets (Mertler, 2017). Teachers can also use
this data to tailor their lessons to meet individual needs, ensuring that every
student is working at the appropriate level of difficulty.

CHALLENGES TO INTEGRATION

Despite the benefits, the integration of technology in PE education faces
several challenges. These include:

1.Limited Access to Technology: Many schools, particularly those in
underfunded districts, lack the necessary infrastructure and resources to
implement technology-based PE programs (Bauer & Varga, 2018).

2.Teacher Training: Teachers may lack the knowledge and skills
required to effectively integrate technology into their teaching. Professional
development programs are needed to train PE educators on how to use these
tools in their classrooms (Li et al., 2020).

3.Resistance to Change: Some educators may be hesitant to adopt new
technologies due to fear of failure or unfamiliarity with digital tools (Robinson
etal, 2019).

FRAMEWORK FOR INTEGRATING TECHNOLOGY INTO PHYSICAL EDUCATION
CURRICULA

To overcome these challenges, this paper proposes the following framework
for integrating technology into PE curricula:

1.Assessment of Technology Readiness: Schools must first assess
their technological infrastructure and ensure that adequate devices, internet
connectivity, and support systems are in place.

2.Teacher Professional Development: PE teachers should receive ongoing
professional development that focuses on using technology in the classroom
effectively.
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3.Student-Centered Approach: Technology should be used to enhance,
not replace, traditional PE teaching methods. The focus should be on creating
engaging, interactive, and personalized learning experiences that meet the needs
of all students.

4.Collaboration and Support: Schools should collaborate with technology
providers, local governments, and educational institutions to secure funding and
technical support.

CONCLUSION

The integration of technology into Physical Education curricula has the
potential to significantly enhance student engagement, promote inclusivity, and
improve learning outcomes. By adopting a strategic approach to integrating digital
tools such as wearable technology, mobile apps, and virtual reality, educators
can create more dynamic, engaging, and personalized PE programs. However,
overcoming challenges such as limited access to technology, teacher training, and
resistance to change is essential to ensure the successful implementation of these
innovations.
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This imbalance may adversely affect physical performance and cognitive functions.
A balanced diet that meets nutritional standards is crucial for optimizing both
learning and physical performance.

Keywords: Nutritional Balance, Major Nutritional Elements, University Dining
Halls, Physical Activity, Student Health

INTRODUCTION

Physical inactivity is recognized as the fourth leading risk factor for
global mortality, contributing to 6% of deaths worldwide (Martin-Valero,
Rodriguez-Martinez, Cantero-Tellez, Villanueva-Calvero, & Fernandez-Martin,
2014; Kesari & Noel, 2024). It is estimated to be a major cause of several
significant health conditions, including diabetes (27%), breast and colon
cancers (21-25%), and ischemic heart disease (30%)(Kyu et al., 2016).

Physical activity involvement has been confirmed to be beneficial to
human physiology because it improves oxygen retention capacity of the lungs
and blood circulation, and increases lung capacity (Adel et al., 2019; Qin, Peng, &
Wang, 2021). The World Health Organization (WHO) advises that adolescents
and young adults engage in moderate to vigorous physical activity daily to
counteract sedentary behavior (Bull et al., 2020).

The relationship between physical activity and diet and health has
been studied for many years, and the results confirm that regular physical
activity and a balanced diet have a direct effect on the prevention of chronic
non-communicable diseases(Benchehida et al., 2021; Serrano-Gallén, Arias-
Palencia, Gonzalez-Villora, Gil-Lépez, & Solera-Martinez, 2022; Yacine et al,,
2020).

The predominance of the so-called Western diet (rich in fats, sugars
and refined foods, and low in complex carbohydrates and fibre) in various
countries and regions of the world, and the progressive decline in the practice
of physical activity, have contributed to the increase in the incidence of obesity in
recent decades (Beboucha, Belkadi, Benchehida, & Bengoua, 2021; Kopp, 2019).
In Algeria, malnutrition was for a long time a primary health risk factor, but in
recent decades there has been a transition from deficits to excessive food
consumption (Bencharif, Sersar, Touati-Mecheri, Agli, & Oulamara, 2021). In
the specific case of obesity, the factors associated with this occurrence are high
energy density diets and reduced energy expenditure due to a sedentary lifestyle
(Bazshahi, Sheikhhossein, Amini, & Shab-Bidar, 2021; Mahmoud, 2022). Obesity
itself is a determining factor in type 2 diabetes, dyslipidemias and hypertension,
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as well as increasing the risk of cardiovascular diseases and certain types of
cancer (Boudehri, Belkadi, Dahoune, & Atallah, 2023; Fava, Fava, & Agius, 2019).
There is evidence that the earlier obesity is established, the greater the risk of
obesity in adulthood (Drozdz et al.,, 2021; Adel Belkadi et al., 2025).

Adequate and healthy nutrition is vital for human growth, survival,
and overall well-being. Food serves as fuel, supplying the energy necessary for
daily activities(Chrara, Raoui, Belkadi, Hocine, & Benbernou, 2018). Nutritional
requirements vary depending on individual factors such as age, activity level,
and specific life stages, whether for children, athletes, adults, pregnant women,
the elderly, or patients each of whom has unique dietary needs (Amawi et al,,
2024).

Assessing nutritional status is essential for evaluating metabolic health
and clinical nutrition. This can be achieved through various methods, including
anthropometric measurements, biochemical markers, clinical evaluations, and
subjective questionnaires (Taberna, Navas-Carretero, & Martinez, 2019).

Indicated that nutritional status of a community is important, as it
helps to identify the nutritional level and widespread problems of malnutrition
among its individuals. The World Health Organization has cited that malnutrition
is the greatest threat to public health. Consequently, some organizations have
begun to work with teachers, decision makers, and food service contractors to
improve the nutritional content and increase food resources in school cafeterias
and canteens, from elementary school to university level. It has been proven that
nutrition has a close relationship with success in the educational process in
general (Behrman, 1996; Senouci, Asli, Belkadi, Bouhella, & Koutchouk, 2024).

In Algeria, a recent study by Asli (Saddek, Houcine, & Hichem, 2019)
evaluated the prevalence of physical activity among the adult population. The
findings indicated a relatively low prevalence of leisure-time physical activity
(11.0%), with only 4.3% of the population studied accumulating 30 minutes of
daily physical activity on five or more days of the week (Hichem, Houcine, &
Sadek, 2015).

Scientific research over the past twenty years has confirmed the
importance and benefits of proper nutrition and its positive impact on athletic
performance (Cherara, Belkadi, Mesaliti, & Beboucha, 2022; Obesity, 2000).
There is no doubt now that what an athlete eats and drinks will affect their
health, weight, body composition, and fuel sources during and after exercise,
especially during sports competitions(A Belkadi & Mime, 2019; Adel Belkadi,
Alia, & Mohammed, 2020; Benhammou et al., 2022). Optimal nutrition improves
physical activity and athletic performance. Wyszynska et al (2020) mentioned
that nutrition plays a significant role in achieving the desired athletic
achievement (Adel Belkadi et al., 2015; Berria, Bachir, Eddine, & Adel, 2018).
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In our study, we will examine the dietary system in boarding schools
for male students at the Institute of Physical Education and Sports residing in
university dormitories “S2,” “S5,” and “S1.” This developmental stage is marked
by substantial growth changes, and a balanced diet is crucial for supporting
physiological, mental, and motor development. Ferry (2010)Therefore, any
imbalance in the diet (quantitative or qualitative) leads to malnutrition, whether it
be excess or deficiency (O’Sullivan & Sheffrin, 2003). Melchior (2009) confirms that
malnutrition is the lack of compliance of the dietary system with recommended
standards, whether they are major or minor nutritional elements. Malnutrition
refers to deficiencies or excesses in nutrient intake, imbalance of essential
nutrients or impaired nutrient utilization (Morales, Montserrat-de la Paz,
Leon, & Rivero-Pino, 2024), Studies have also shown that malnutrition is one
of the causes of stunted growth (Millward, 2017; Budzulak, Majewska, &
Kedzia, 2022; Willya Achmad Et Al,, 2023; Adel Belkadi et al., 2025). Based on
this context, the authors conducted an analytical study to assess the food
provided in university dining facilities and its relationship with the basal
metabolic rate and energy expenditure of physical activity among male students
from the Institute of Physical Education and Sports residing in dormitories
“S2,” “S5,” and “S1.” The study aimed to achieve the following objectives:

e Evaluate the Nutritional Balance: Assess both the qualitative and
quantitative aspects of the meals distributed to the students to
determine their overall nutritional adequacy.

e Assess Energy Consumption: Compare the energy intake of the study
sample with established standards from the World Research Center to
identify any discrepancies.

e Compare Energy Expenditure and Intake: Analyze the relationship
between the energy expended through physical activity and the energy
consumed from meals on a daily basis.

MATERIALS AND METHODS

Participants

From April to June 2024, this observational, descriptive, and cross-
sectional study was carried out at the Sports University in Oran, Algeria. 134
students between the ages of 18 and 25 made up the sample, who were
chosen at random by the general population.

Exclusion criteria: Restrictive diet for health reasons, recovering from
injury or illness, Dietary practices and level of physical activity were the main
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factors, with BMI acting as the dependent variable. Gender was also considered as
an adjustment variable. This study was approved by the Research Ethics Committee
of sports institute of physical education and sports (IEPS: 20052024.1.003).

Anthropometric assessment

Instruments used were a flexible steel tape, 7 mm wide, and a
counterweight scale with a capacity of 150 kg and an accuracy of 100 g, with a
stadiometer included.

The International Physical Activity Questionnaire, short format, was
used to estimate energy expenditure in physical activity.

Assessment of dietary habits

A survey was constructed based on the recommendations of the
current dietary guide for the Algerian population. This consisted of two rating
scales: one considered food selection and frequency of weekly consumption,
and the other considered the dietary behaviours that accompanied the intakes.
Eating habits were categorized as healthy, moderately healthy and unhealthy
based on the totality of responses. In the rating scale of food selection and
frequency of food consumption, foods were divided into three meals (breakfast,
lunch, and dinner) according to their recommended consumption. The first meal
group included foods consumed in the morning five times a week, the second
meal group included foods consumed in the middle of the journey (lunch) five
times a week, and the third meal group included dinner at the evening. On the
scale assessing eating behaviours, these were divided into seven items, based
on healthy recommendations, and were given a score of 1 for each behaviour
selected.

Basal Energy Expenditure (BEE)

Refers to the amount of energy that your body requires at rest to
maintain basic bodily functions such as breathing, circulation, and cell production.
The most used equation to estimate BEE is the Harris-Benedict equation, which
takes into account age, sex, weight, and height.

The formula is as follows:

For men: BEE = 88.36 + (13.4 x weight in kg) + (4.8 x height in cm) -
(5.7 x age in years)

For women: BEE = 447.6 + (9.2 x weight in kg) + (3.1 x height in cm) -
(4.3 x age in years)

level of physical activity using the following factors:

Sedentary (little or no exercise): BEE x 1.2
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Lightly active (light exercise/sports 1-3 days/week): BEE x 1.375

Moderately active (moderate exercise/sports 3-5 days/week): BEE x 1.55

Very active (hard exercise/sports 6-7 days a week): BEE x 1.725

Extra active (very hard exercise/sports or physical job): BEE x 1.9

By multiplying your BEE by the appropriate activity factor, you can
estimate your Total Energy Expenditure (TEE), which refers to the total amount
of calories you burn in a day, including both BEE and physical activity.

MyFitnessPal

Is a mobile app and website that offers users tools to track their diet
and exercise habits. It allows users to log their food intake, track their daily
calorie intake, and set nutrition goals. The app provides a database of over six
million foods, including popular restaurant items, and allows users to scan
barcodes for quick and easy logging. MyFitnessPal also offers features to track
physical activity, set weight loss goals, and connect with friends for support
and motivation.

This work was authorised by the sports Research Ethics Committee
(SREC) of the Institute of Physical Education and sports.

Statistical analysis

Variables were expressed as mean and standard deviation, and ANOVA
was used for comparison of means. For association of categorical variables,
chi-square test was used, and Fisher’s test was applied when necessary. A
value of p<0.05 was considered significant. Statistical analysis was performed
using SPSS 22 version 2016. Data were collected in a group setting in a
classroom without time control, with the permission of each student by means
of an informed consent letter.

RESULT

Table 1. Body Mass Index (BMI), normal weight and overweight, in total sample and
according to sex, in students Institute of Physical Education (IEPS)

Total (n=134) Women (n=60) Men (n=74)

BMI (Mean # SD) 23.35 +3.08 23.08 +3.03 23.56 +3.06
Normal weight (BMI < 24.99) (FA, %) 104 (78) 48 (80) 56 (76)
Overweight (BMI > 25) (FA, %) 30 (22) 12 (20) 18 (24)
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Table 2. Distribution of dietary habits and physical activity level with Body Mass
Index (BMI) in students of the Institute of Physical Education (IEPS)

Variables AF (%) BMI (Mean * SD)

Food selection

Healthy 87 (65) 23.09 £ 2.79
Moderately healthy 43 (32) 23.67 +3.54
Unhealthy 10 (8) 23.25 + 4.07
Eating behaviour

Healthy 97 (72) 23.37 £2.83
Moderately healthy 26 (20) 22.78 £ 3.15
Unhealthy 4(3) 25.49 £ 3.69
Level of Physical Activity

High 97 (72) 23.64 £ 2.89
Medium 29 (22) 22.47 £2.51
Under 8 (6) 24.52 £ 4.72

Note: Variables are expressed as absolute frequency (AF): percentages of cases (%),
BMI as Mean * Standard Deviation (SD).

The population studied had a higher prevalence of normal weight,
especially females. Most students made moderately healthy food choices and
exhibited healthy eating behaviour. Moreover, a higher proportion of both
genders engaged in high physical activity. However, it is important to note that
some students consumed ultra-processed foods or bakery products, and some
lacked essential macronutrients. Additionally, the educational establishments
where the students studied did not offer healthy food alternatives. It should be
noted that the measurements were taken at the beginning of the degree
course, before the students had incorporated more advanced eating habits.

Table 3 provides information on the macronutrient composition of
three daily meals, measured in kilocalories (kcal) and grams (g), for a period
of five days. The macronutrients considered are fats, protein, and carbohydrates.
The average macronutrient intake across the five days is also provided, along
with the standard deviation, maximum, and minimum values.
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Table 3. Macronutrient Composition of Three Daily Meals

Days Fats Fats Protein Protein Carbohydrate Carbohydrate
(kcal)  (g) (kcal)  (g) (kcal) (8)

Sunday 626.66  69.62 278392 69.59 2908.58 727.14
Monday 1415.18 27.6 628.72 157.18 1970.84 492.7
Tuesday 1003.29 111.48 445.88 111.47 2229.81 557.34
Wednesday 412.35 45.82 183.242 4581 1374.46 343.61
Thursday 72332 8037 32148  80.37 1616.61 404.19
Average 836.36 92.506 371.544 92.084 1792.66 445.18
STDEV 357.51 50.9 156940 28.766 414.31 148.5
Max 1415.18 157.24 628.72 157.18 2908.58 727.14
Min 626.66 45.82 183.24 69.59 1374.46 343.61

The table shows that the highest fat intake occurred on Monday, with a
total of 1415.18 kcal (27.6 g), while the lowest was on Wednesday, with a total
of 412.35 kcal (45.82 g). Similarly, the highest protein intake was on Monday,
with a total of 628.72 kcal (157.18 g), while the lowest was on Wednesday,
with a total of 183.242 kcal (45.81 g). The highest carbohydrate intake
occurred on Sunday, with a total of 2908.58 kcal (727.14 g), while the lowest
was on Wednesday, with a total of 1374.46 kcal (343.61 g).

The average macronutrient intake across the five days shows that, on
average, the participants consumed 836.36 kcal (92.506 g) of fats, 371.544
kcal (92.084 g) of protein, and 1792.66 kcal (445.18 g) of carbohydrates. The
standard deviation values indicate the variability in macronutrient intake
across the five days, with the highest variability observed for carbohydrates.

Table 4 shows the evaluation of animal protein and vegetable ratio of
the total protein found in the three meals. The table includes the percentage of
protein from animal and vegetable sources, the calories and grams of protein
from each source.

Looking at the data, we can see that the average percentage of protein
from animal sources is 84.48%, while the average percentage of protein from
vegetable sources is 15.52%. The standard deviation for both percentages is
relatively high, indicating a wide variation between the meals.
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Table 4. Evaluation of animal Protein and vegetable ratio of total Protein
found in the value of the three meals

Days Protein

Sunday 60.55
Monday 94.57
Tuesday  97.31
Wednesday 79.56
Thursday 90.38
Average 84.48
STDEV 14.98
Max 97.31

Protein Protein Protein Protein Protein
Animal (%) Animal (kcal) Animal (g) Vegetal (%) Vegetal (kcal) Vegetal (g)

242.20 60.55 39.44 157.76 39.44
207.90 51.98 5.42 11.92 2.98
396.40 99.10 2.68 10.92 2.73
303.20 75.80 20.43 77.88 19.47
130.08 32.52 9.61 13.84 3.46
255.88 71.39 15.52 54.46 15.07
100.32 24.23 14.98 64.37 15.54
396.40 99.10 39.44 157.76 39.44
100.32 32.52 2.68 10.92 2.73

Min 14.98

The maximum percentage of protein from animal sources is 97.31%,
while the minimum is 14.98%. On the other hand, the maximum percentage of
protein from vegetable sources is 39.44%, while the minimum is 2.68%.

Overall, this table provides valuable information on the sources of
protein in the three meals, showing a clear predominance of animal protein.
However, it's important to note that the quality of protein from animal and
vegetable sources can vary, and that a balanced and varied diet is key to
meeting nutritional needs.

Table 5. Evaluation of animal fat and vegetable ratio of total fats
found in the value of the three meals

Days Fats animal Fats animal Fatsanimal Fats vegetal Fats vegetal Fats
(%) (kcal) (g) (%) (kcal) vegetal (g)

Sunday 27.37 254.07 28.23 72.62 674.1 74.90
Monday 13.55 96.66 10.74 86.44 616.59 68.51
Tuesday  15.01 66.51 7.39 84.98 376.38 41.82
Wednesday 12.68 83.79 9.31 87.31 576.63 64.07
Thursday 21.99 245.97 27.33 78.00 872.1 96.90
Average 19.33 149.4 16.6 80.66 623.16 69.24
STDEV 34.11 92.51 10.27 65.88 178.65 19.85
Max 22.56 254.07 28.23 77.43 872.1 96.90
Min 14.98 100.3 32.52 84.98 376.38 41.82
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Table 5 provides information on the percentage and amount of animal
fat and vegetable fat found in the three meals on different days. The table
shows that on average, 19.33% of the total fat intake was from animal sources,
while 80.66% was from vegetable sources. The highest percentage of animal
fat was found on Thursday at 21.99%, while the lowest was on Wednesday at
12.68%. On the other hand, the highest percentage of vegetable fat was found
on Thursday at 78.00%, while the lowest was on Tuesday at 84.98%.

The average amount of animal fat consumed per day was 16.6g, while
the average amount of vegetable fat consumed per day was 69.24g. The
highest amount of animal fat was consumed on Sunday at 28.23g, while the
lowest was on Tuesday at 7.39g. The highest amount of vegetable fat was
consumed on Thursday at 96.90g, while the lowest was on Tuesday at 41.82g.

Overall, the table shows that the majority of fat intake came from
vegetable sources, with only a small percentage coming from animal sources.
This suggests that the meals consumed were likely plant-based or low in
animal products.

Table 6. Correlation between Age, Height, Weight, Energy Intake and Expenditure,
and Recommended Energy Intake for students

Sample Age Height Weight Energy Energy Pearson Recommend
Intake Expenditure Correlation ed Intake
Coefficient  Energy

(n=134) 21.8+12 1753+62 726+81 272993 3277.66 -0.09* 35216

Note: *p<<.05

Table 6 shows the correlation between age, height, weight, energy
intake, energy expenditure, and recommended energy intake for a sample of
120 students. The data indicates that the average age of the students in the
sample is 21.8 years, with a standard deviation of 1.2 years. The average height is
175.3 cm, with a standard deviation of 6.2 cm, and the average weight is 72.6 kg,
with a standard deviation of 8.1 kg.

The average energy intake of the students is 2729.93 kcal, and the
average energy expenditure is 3277.66 kcal. The Pearson correlation coefficient
between energy intake and expenditure is -0.09, indicating a weak negative
correlation between the two variables.

The recommended energy intake for the students is 3521.6 kcal. It is
important to note that this value may vary depending on factors such as
physical activity level, body composition, and overall health status. Therefore,
individualized recommendations should be provided based on a comprehensive
assessment of each individual’s needs.

72



ASSESSING NUTRITIONAL BALANCE AND ITS INFLUENCE ON PHYSICAL ACTIVITY
AND PERFORMANCE AMONG UNIVERSITY SPORTS STUDENTS

DISCUSSION

According to the results, it was found that the population studied had a
percentage of normal weight above the representative values of the Algerian
population. In this sense, it should be borne in mind that the measurements of
those assessed correspond to the beginning of the degree course, when they
may not yet have incorporated the eating habits of a more advanced student
(Benbernou, Bennama, Belkadi, Boukchiche, & Koutchouk, 2022; Mohamed,
Mohamed, Mohammed, Mokrani, & Belkadi, 2019). On the other hand, food
choices were mostly moderately healthy, sometimes consuming ultra-processed
foods or bakery products and, in other cases, lacking essential macronutrients
such as meat, eggs, vegetables, fruit and seeds. It is important to note that in the
educational establishments where the students studied, the canteens available do
not offer more or less healthy alternatives, which would suggest that the pattern
of food selection is the same as outside the aforementioned establishments. In
turn, eating behaviours were mostly healthy, respecting 4 minimum daily intakes,
ensuring breakfast and lunch, and avoiding prolonged fasting, as the most
prominent. This result did not coincide with the findings obtained by (Oulamara,
Agli, & Frelut, 2009), referring to changes in lifestyle, reflected in eating habits
and diet quality, respectively. In the same vein, in the city of Oran, Algeria,
several studies recognized higher or lower than recommended daily intake
and a low level of physical activity as variables related to overweight (Berria et al,,
2018; Chrara et al,, 2018; Okati-Aliabad, Ansari-Moghaddam, Kargar, & Jabbari,
2022; Youcef, Mokhtar, & Adel, 2022). With regard to this discrepancy with the
results found in the present study, it should be added that the Physical
Education curriculum does not include specific content related to healthy
eating habits (Cherara et al, 2022; McLoughlin et al., 2019), which would
suggest that the behaviours shown are acquired spontaneously from childhood
and adolescence (Abdelhafez, Akhter, Alsultan, Jalal, & Ali, 2020; Mokémiabéka,
Ombeni, & Mabossy-Mobouna*, 2022; Warburton, 2006; Yahia, Wang, Rapley, &
Dey, 2016). In relation to the level of physical activity, most of the students
evaluated showed a high level of physical activity. Possibly in this case, the
strict contents related to human movement, which the academic training in
Physical Education presents, are the cause of the high level of physical activity
observed in the population analysed (Aidoud, Elahcene, Bravo, & Ugartemendia,
2021; Stranges, 2019). By the same assumption, the contrast of the marked
sedentary lifestyle of Algerian university students could be seen (Abbes &
Bereksi-Reguig, 2016; Moussa, Belkadi, Benhammou, Dairi, & Benbernou, 2025).
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The study revealed that the canteens available in the educational
establishments where the students studied do not offer healthy alternatives,
which suggests that the pattern of food selection is similar to that outside the
establishments (Boudaoud, Karoune, Adjali, & Dahel, 2019) . However, the
eating behaviours of the students were mostly healthy, with adequate
minimum daily intakes, breakfast, lunch, and avoiding prolonged fasting
(Saker, Merzouk, Merzouk, Ahmed, & Narce, 2011).

The level of physical activity among the students evaluated was high,
with an average of 5 sessions per week which is in accordance with (Di Noia,
2010; Reiner, Niermann, Jekauc, & Woll, 2013; Nwankwo-Ezika, 2020; Manar,
Adel, Lalia, & Saddak, 2023) studies . The present study suggests that the high
level of physical activity observed in the population analysed may be due to the
strict contents related to human movement presented in the academic training in
Physical Education (Golubeva, Martinov, & Nazymok, 2022; Mokémiabéka et al.,
2022).

However, the study also revealed poor nutrition among the students, with
non-compliance of the quantity and variety of protein (animal-plant) and fats
(animal-plant) in the meals distributed in the university restaurant with the
recommended standards. The quantity of carbohydrates in the meals was also
found to be non-compliant. This poor nutrition can have a negative impact on
physical performance and academic learning abilities. Good learning is associated
with a balanced diet, which affects learning abilities and memory capacity.

CONCLUSION

In conclusion, the study found that the population evaluated had a high
level of physical activity but poor nutrition. The canteens available in educational
establishments do not offer healthy alternatives, and the meals distributed do
not comply with the recommended standards. It is essential to improve the
nutrition of students to enhance their physical and academic performance.
Nutrition education should be provided to students to enable them to make
healthier food choices. Moreover, physical education should be accompanied
by healthy meal plans to achieve physical education and sports objectives.
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ABSTRACT. The research aimed to build a tool to measure the teaching
efficiency of physical education and sports teachers in the school environment
in the intermediate education stage, and this by verifying its validity and
applicability, as the tool includes in its final form 33 standards that meet the
standards of honesty and stability, and covers 6 main dimensions, namely
scientific knowledge competencies, and the efficiency of planning and
formulation competencies, and the efficiency of implementation, the efficiency
of evaluation and follow-up, the competencies of effective communication
management and class, and the efficiency of professional development. The
model was applied to 355 teachers of intermediate education in the national
west and the value of stability was 0.63, and from it we say that this measure
has an acceptable constant, and the value of the GoF standard is equal to 0.42,
which is greater than 0.36. Which shows a great matching quality of the study
model. The researcher also concluded that all predictive units are more than
zero, as their maximum value on the axis of planning competencies and goal
formulation was 21%. The lowest value was also recorded on the professional
development axis at 11% that can be judged to have an acceptable predictive
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ability. By calculating the effect size 2R and through the test results, we notice
that all variables have values of “f2” that exceed 0.35< Es, the effect size is large
in all variables. In light of these results, we recommend that you take advantage
of this tool to measure and evaluate the teaching competence of the physical
education and sports teacher in the school environment.

Keywords: Factorial structure, measurement, teaching efficiency, Professor of
physical education and sports

INTRODUCTION

In light of the current modernization of information and the terrible
technological development that the world is witnessing in all fields in general
and in the field of educational curricula in particular, we note that the
educational process has become a prominent place among the priorities of this
development and this is an issue of interest to the issue of preparing professors
and studying their teaching competencies at the present time due to the
importance of the role of Professor Guy of the teaching process Diouf (2007).
where this preparation requires a special priority to demonstrate their abilities,
skills and the extent to which they use the art of teaching from developments
and changes (Benguenab, 2021). This movement has become an effective force
in the reality of the wheel of the educational process and in the preparation and
preparation of the future teacher and raise his career level, and this process
requires a broad and comprehensive view where the necessary competencies
are determined for the teacher of sports education to exercise his role to the
fullest (Laroua, 2015). Since the change is an important, objective and orderly
process, the professor within his class and during his class has been given full
freedom to act using what he sees as appropriate educational methods to achieve
the technical and scientific competencies required by the good conduct of the
course, in addition to the opinions and beliefs that accompany the subject of the
lesson.

Many experts in physical education and sports believe that those who
teach physical education and sports in the middle and secondary school must
possess the necessary teaching competencies to teach different sports skills, so
there must be basic educational competencies of the teacher of physical
education and sports in both stages (intermediate and secondary) qualify him
to perform his role efficiently and effectively, in addition to personal competencies,
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there is no doubt that the properties of teachers educational competencies will
develop their abilities and enrich their experiences and help them to achieve
educational goals, within the framework that facilitates meeting their needs, so
disclosure of their availability is crucial, because it will help to identify their
weaknesses and strengths, and then address them.

Recent studies in physical education and sports have ensured that the
subject of physical education and sports is based on teaching competencies as
stated in the recommendations of the Conference on Teacher preparation
between globalization and the requirements of the development plan in the
State of Kuwait (2003). the second conference on teacher preparation in the
Kingdom of Saudi Arabia (1993), which called for the need to conduct studies to
determine the necessary competencies of teachers in all disciplines in accordance
with the cognitive development of each subject.

The intermediate education stage is an important stage in which the
personality of the learner is formed, and he acquires many basic skills that help him
to continue education and move to the university level, so it needs a teacher who
can practice teaching skills and various competencies so that he can deal with
students.

Therefore, it is necessary to focus on the performance of the physical
education and sports teacher to carry out his duties toward his students as well
as provide him with the basic knowledge he needs to carry out his duty to the
fullest.

Based on the lack of studies that dealt with exploratory and confirmatory
factor analysis as a statistical method in educational and psychological studies
and the need to know the scientific bases for the methods of extracting factors
and the statistical basis for methods of determining the number of factors and
methods of rotation, often the researcher is satisfied with the default methods
found in the statistical software packages without knowing the appropriateness
of these methods for the nature of the research and its objectives, so the
researcher studied the construction of the worker, for this reason, several tools
have been developed to measure the efficiency of teaching and the quality of
the teaching process, which relied on a set of criteria to measure them and
determine their indicators and come up with a tool that is credible in measuring
the quality of the teaching process, and this research came to answer the
following question.
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MATERIAL AND METHODS
Participants

1. The method followed in the study: This descriptive methodology is
defined by Bachir Saleh Al-Rachidi as a set of research procedures that integrate
to describe the phenomenon based on collecting facts and data, classifying
and analyzing them thoroughly and sufficiently in order to reach results and
generalizations about the phenomenon in question. Soysal (2018).

2. Research community: The original community of research was
represented by professors of physical education and sports in the school
community (middle stage) from four states in western Algeria, whose number
was (757) professors.

3. Sample search: To complete this study, we selected a random sample
of 355 physical education and sports teachers for intermediate education.

4. Data collection tools: Arab and foreign sources and references.

Measure: After the student has been briefed on several studies related
to the research topic, he has built a measure on the teaching efficiency of physical
education and sports teachers in the school environment, the scale of the
following dimensions:

5. Statistical Tools : SPSS v.23

e The arithmetic means to see how high or low the responses of the study
subjects to each of the statements of the study variables

e Standard deviation (standard deviation) has been used to identify how
skewed individual responses are.

e Kolmogorov-Smirnov.

e The half-hash coefficient of confirmation of the instrument.

e Smart PLS Version 3.3.3

RESULTS

Analyze the results of the study testing the standard model and the
structural model of the study.
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Analysing the convergent truth Internal consistency

Table 1. Shows Results of statements saturation for all dimensions
of the study form after deletion

Factor Loading

Calendar |Competen-| Profes- | Efficiency |Competen-| Cognitive
and cies for sional of cies in and Phrases
follow-up | effective |develop- |implemen-| planning | scientific
competen- | communi- | ment tation and competen-
cies cation and formulat- cies
class ing goals
manage-
ment
0.00 0.00 0.00 0.00 0.00 0.59 Knowledge and
science 1
0.00 0.00 0.00 0.00 0.00 0.63 Knowledge and
science 2
0.00 0.00 0.00 0.00 0.00 0.74 Knowledge and
knowledge 5
0.00 0.00 0.00 0.00 0.00 0.64 Knowledge and
knowledge 6
0.00 0.00 0.00 0.00 0.52 0.00 Planning and
formulation of
objectives 1
0.00 0.00 0.00 0.00 0.70 0.00 Planning and
formulation of
objectives 2
0.00 0.00 0.00 0.00 0.51 0.00 Planning and
formulation of
objectives 3
0.00 0.00 0.00 0.00 0.62 0.00 Planning and
formulation of
objectives 4
0.00 0.00 0.00 0.00 0.72 0.00 Planning and
formulating
objectives 5
0.00 0.00 0.00 0.00 0.64 0.00 Planning and
formulating
objectives 6
0.00 0.00 0.00 0.00 0.62 0.00 Planning and
setting goals 7
0.00 0.00 0.00 0.47 0.00 0.00 Operational
competence 1
0.00 0.00 0.00 0.60 0.00 0.00 Capacity of
Executive 2
0.00 0.00 0.00 0.70 0.00 0.00 Efficiency of

operation 3
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0.00 0.00 0.00 0.71 0.00 0.00 Capacity of
Executive 4

0.00 0.00 0.00 0.70 0.00 0.00 Capacity of
Executive 5

0.00 0.00 0.00 0.40 0.00 0.00 Efficiency of
operation 6

0.00 0.00 0.67 0.00 0.00 0.00 Professional
development 1

0.00 0.00 0.65 0.00 0.00 0.00 Professional
Development 2

0.00 0.00 0.41 0.00 0.00 0.00 Professional
development 3

0.00 0.00 0.70 0.00 0.00 0.00 Professional
development 4

0.00 0.00 0.73 0.00 0.00 0.00 Professional
development 5

0.00 0.70 0.00 0.00 0.00 0.00 Effective

communication
competencies
manage page 1

0.00 0.77 0.00 0.00 0.00 0.00 Competencies
of effective
communication
page manage-
ment 2

0.00 0.75 0.00 0.00 0.00 0.00 Efficiency
of effective
communication
page manage-
ment 3

0.00 0.70 0.00 0.00 0.00 0.00 Competencies
of effective
communication
page manage-
ment 4

0.69 0.00 0.00 0.00 0.00 0.00 Follow-up
Calendar
Competencies 1

0.77 0.00 0.00 0.00 0.00 0.00 Follow-up
Calendar
Competen2

0.69 0.00 0.00 0.00 0.00 0.00 Follow-up
Calendar
Competen3

0.58 0.00 0.00 0.00 0.00 0.00 Efficiency of
the calendar 4

0.70 0.00 0.00 0.00 0.00 0.00 Performance of
the calendar 5

Source: Prepared by the student based on Smart PLS outputs
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Through table number (01) we see that the phrases of the variable
cognitive and scientific competencies have increased their coefficient by a small
amount after deleting the phrases that were less than the required standard,
the values of the statements of the other variables increased by a small percentage,
and some of them remained the same as it should be noted that we have kept
the statements below 0.70 for necessity. Benguenab (2022) points out that
indicators with external loads between 0.40 and 0.70 should only be removed
when the deletion of the indicator increases the value of composite reliability
or derived variance (p.161).

Composite Reliability

The Composite reliability Standard measures the sum of the underlying
variable factor loads relative to the sum of factor loads plus error variance and
the recommended value must be 0.7 and above Hair (2014). The results of
composite reliability (CR) and Table (02) can be illustrated as follows:

Table 2. Shows the reliability results of the CR

Composite Reliability (CR) Alpha

Reliability of the vehicle Cronbach (DA (D1 Variable

Cognitive competence and

0.75 0.57 scientific
0.81 0.73 Competenc1e_s in planning
and formulating goals
0.77 0.64 Efficiency of implementation Teacher’s
0.77 0.65 Professional development teaching
Competence of effective Competence
0.82 0.71 communication and class
management
0.82 0.73 Calendar and follow-up

competencies

The average variation extracted (AVE)

The AVE is one of the most popular metrics to validate convergence at
the structural model level. This measure is defined as the large average value
of the square loads of indicators associated with the factor, i.e. the sum of the
square loads divided by the number of indicators (paragraphs). Using the same
logic used in individual indicators an AVE value of 0.50 or more refers to the
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construction (factor) that explains on average more than half the variance in its
indicators. By contrast, an AVE value below 0.50 indicates that on average there
is still greater variation in element error rather than the explained variance in

construction.
Table 3. Shows the average variance extracted (AVE)

AVE Dimensions Variable
0.315 Cognitive and scientific competencies

Competencies in planning and
0.320 .

formulating goals
0.399 Efficiency of implementation Teacher’s teaching
0.569 Professional development competence

Competencies for effective
0.399 R

communication and class management
0.569 Calendar and follow-up competencies

Discriminant Validity

Table 4. Shows the results of the Vernerlanker standard

Competen- Competencies

E?iir?n;lllec-y Sgllg;n;;? cies in plan- of effective Scientific :il;:]f:ls )
menta- compe- ning and communica- knowledge develop-
. . formulating tion class skills
tion tencies ment
goals management
0.642 grofessional
evelopment
Scientific
0.658 0.259 knowledge
skills
Competencies of
effective
0.735 0.204 0.276 communication
class
management
Competencies
0.624 0.296 0.325 0.271 ;“ oL
ormulating
goals
Follow-up
0.690 0.326 0.444 0.147 0.240 calendar
competencies
0.647 0294  0.508 0.299 0.478 0323 [EIMCIEHENOES
implementation

Source: SmartPLS output
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In order for the study tool to have differential validity, the Vernerlacker
criterion for each underlying variable must be greater than the study variables,
i.e., as much as possible compared to the rest of the variables, i.e. the variable
represents itself more than it represents the rest of the variables.

DISCUSSIONS

Its constant value as 0.46 and it was subjected to the correction
coefficient of Sperman and Brown, and its value was 0.63, Razali (2024) points
out that as long as the value of Alfa Kronbach for the first and second halves is not
equal or close, we rely on the GITman correction coefficient of 0.63 and from which
we say that this measure is an acceptable constant: CR”, cross Loading(HTMT)
Fornell and Larcker (1981). Efficiency of implementation, efficiency of evaluation
and follow-up, competencies of effective communication management and class,
efficiency of professional development.

CONCLUSION

The contemporary world is witnessing a growing interest in quality work,
especially in the fields of education and educational work.

This interest comes from the full conviction that the quality of education
is in the presence of specific and accurate standards that reach in their ambition
and accuracy to a degree that suggests what needs to be learned and acquired
and the level to be reached in each of the fields associated with the educational
process. Meeting the professional and personal needs of teachers and providing
them with public services in the educational institution will strengthen the
bonds of familiarity and belonging and improve their job satisfaction toward
their educational institutions, and this is in line with the basic objective for
which the educational administration found itself, namely the development of
the educational process and the provision of services to all employees, including
teachers. respond to their physical and moral needs and improve the school
organizational climate to help them improve their performance and educational
effectiveness.

For all this, this study came to build a tool to measure the teaching
competencies of teachers of physical education and sports in the school
community, starting from the problem identified in what is the working structure
of the tool to measure the teaching competencies of the professor of physical
education and sports in the middle education stage? And as the objectives of the

89



ABDERAHMANE BENGUENAB, HAD]J SAYAD,
RACHID RAZALI, AHMED ATALLAH

study, we tried to identify or build the model of teaching competencies and to
conduct this research we have studied familiarization with the research and
studies that dealt with such a problem, which dealt with the search for the
professional reality of the professor of physical education and sports, and his
teaching competencies.

We concluded a set of results that summarized that this measure is an
acceptable constant, and that there is no overlap between the variables of the
study has achieved the study tool differentiated truthfulness according to the
criterion of Verner Lancro as well as the results of the current study concluded
the existence of discrimination issues of validity and each unique structure and
this indicates the quality of the model
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ABSTRACT. Increasing the explosive power through plyometric training is one
of the most important aspects of sports, especially in team sports, regardless of
players’ training level. Explosive power represents muscles’ ability to generate
force quickly and is crucial for achieving a high vertical jump. Plyometric training,
also known as jump training or explosive power training, is an essential method in
preparing athletes to improve their physical performance, particularly in sports
that require explosive strength and speed. Methods: The testing was conducted on
two junior groups from the "School Sports Club" and BC 2B Sports Zaldu, from
the sports disciplines of volleyball and basketball, over a period of two and a
half months. Objective: The objective of this study are to prove that the explosive
power can be increased through plyometric training in athletes under 18 years old.
Results: The analysis of the results was conducted after doing both the initial tests
and the final tests for test 1, Sargent Jump Test from standing position, and test 2,
Sargent Jump Test with full approach. Both teams completed the same tests,
and the results were as follows: Volleyball team’s first test showed increasing
numbers - from 1 centimeters to 11 centimeters; Basketball team'’s first test
showed increasing numbers- from 1 centimeters to 16 centimeters; Voleyball team'’s
second test showed improved numbers - from 3 centimeters to 15 centimeters;
Basketball team’s second test showed improved numbers - from 0 centimeters
to 19 centimeters. Conclusion: In summary, based on the results, this research has
shown that plyometric training is an essential and efficient method for increasing
the explosive power, developing the vertical jump and boosting the physical
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performance of young athletes. Some subjects achieved good results in both
tests, while others excelled in only one; however, the average results indicated
that the hypothesis was confirmed.

Keyword: Basketball, Voleyball, Sargent Jump Test, Explosive Power, Vertical
Jump

REZUMAT. Dezvoltarea detentei prin intermediul antrenamentelor de
pliometrie la grupele de sportivi de sub 18 ani. Dezvoltarea detentei prin
antrenamente pliometrice este unul dintre cele mai importante aspecte ale
sportului, mai ales In sporturile de echip3, indiferent de nivelul de pregatire al
jucatorilor. Forta exploziva reprezinta capacitatea muschilor de a genera forta
rapid si este cruciald pentru obtinerea unei sarituri verticale cat mai inalte.
Antrenamentul pliometric, cunoscut si sub numele de antrenament cu sarituri,
este o metoda esentiald In pregatirea sportivilor pentru a-si imbunatati
performantele fizice, in special in sporturile care necesita forta exploziva si
viteza. Metode: Testarea a fost realizatd pe doua grupe de juniori de la "Clubul
Sportiv Scolar” si BC 2B Sports Zalau, din disciplinele sportive volei si baschet,
pe o perioada de doua luni si jumatate. Obiective: Obiectivul acestui studiu
este de a demonstra ca detenta se poate dezvolta prin intermediul antrena-
mentelor de pliometrie la grupele de sportivi de sub 18 ani. Rezultate: Analiza
rezultatelor a fost efectuata dupa finalizarea ambelor teste initiale si finale
pentru testul 1, Sargent Jump Test de pe loc si testul 2, Sargent Jump Test din
deplasare. Ambele echipe au efectuat aceleasi teste, iar rezultatele au fost
urmatoarele: Echipa de volei a prezentat o crestere a valorilor la primul test -
de la 1 centimetru la 11 centimetri; Echipa de baschet a prezentat o crestere a
valorilor la primul test - de la 1 centimetru la 16 centimetri. Echipa de volei a
prezentat o imbunatatire a valorilor la al doilea test - de la 3 centimetri la 15
centimetri. Concluzie: Pe baza rezultatelor obtinute, cercetarea realizata a
demonstrat ca antrenamentul pliometric este o metoda esentiala si eficienta
pentru cresterea detentei si imbunatdtirea performantei fizice generale a
tinerilor sportivi. Rezultatele testelor pot varia, unii subiecti obtinand rezultate
bune la ambele teste, in timp ce altii au excelat doar la unul; cu toate acestea,
valorile medii crescute au indicat confirmarea ipotezei.

Cuvinte-cheie: Baschet, Volei, Sargent Jump Test, Detentd, Sdriturd in indltime

INTRODUCTION
The increase of explosive power through plyometric training has been,

is, and will remain one of the most important aspects of sports, particularly in
team sports, regardless of the players’ skill levels. Explosive strength and
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explosive power are essential in most sports. Explosive power is the ability of
muscles to generate force quickly and is crucial for achieving high vertical jumps.
Bompa (2001) emphasizes the importance of explosive power in vertical jump
development, stating that training focused on explosive power can significantly
enhance this motor skill (Bompa, 2001). Recent studies also support this, showing
that plyometric and explosive power exercises can significantly improve vertical
jump performance (Markovic & Mikulic, 2010). Vertical jump is the ability of an
athlete to elevate their center of gravity during a jump through a rapid and
explosive action of the lower limb muscles (Dragnea & Teodorescu-Mate, 2002).
The coordination between the muscles involved in jumping and the execution
technique influences vertical jump performance. A well-developed jumping
technique can maximize the efficiency of the force generated by the muscles
(Alexe, 1993).

Research published in the Journal of Sports Medicine highlights the
benefits of plyometric exercises on the elastic properties of muscles and jump
performance (Komi & Gollhofer, 1997). Different types of plyometric exercises
can have varying effects on sports performance. For example, vertical jumps and
throwing exercises can be more effective for improving high jumps, while long
jumps and sprint exercises can be more beneficial for developing lateral speed
and agility (Moran et al., 2018).

The duration and intensity of a plyometric training program play a
crucial role in muscular and neuromuscular adaptations. A training program of
6-12 weeks, with sessions 2-3 times per week, has been proven effective in
improving sports performance (Ramirez-Campillo et al., 2014). The effectiveness
of plyometric training can vary depending on the age and fitness level of the
athletes. Young athletes and those with advanced fitness levels tend to benefit
more from intense plyometric training compared to novice or older athletes
(Lloyd et al,, 2012).

Another study indicates that developing vertical jump through predomi-
nantly plyometric exercises increases musculo-tendinous stiffness, allowing better
utilization of elastic energy stored during the amortization phase of the jump
(Wilson et al,, 1991). Plyometric training, also known as jump training or explosive
power training, is an essential method in preparing athletes to improve their
physical performance, especially in sports requiring explosive strength and
speed. This type of training is based on exercises that combine speed and
strength to develop muscular power (Chu, 1998).

These trainings replaced general physical preparation workouts, which
were conducted twice a week. Thus, on Tuesdays and Thursdays, the volleyball and
basketball subjects followed these experimental training plans with plyometric
exercises. After the training period, tests were performed to determine if the
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experiment was successful. For testing the subjects (initial and final) regarding
vertical jump, we chose the following tests: the Sargent Jump Test from a standing
position and the Sargent Jump Test with a run-up.

OBJECTIVE

The objective of this study is to demonstrate that the explosive power
can be increased through plyometric training in athlete groups under 18 years
old. The tests used involved vertical jumps from a standing position and with a
run-up. By analyzing the results following plyometric training, we could assert
with confidence that our desired objective is achieved in the case of significant
improvements.

METHODS

The testing was conducted on two junior groups from the School Sports
Club and BC 2B Sports Zaldu, representing the sports disciplines of volleyball
and basketball, over a period of two and a half months. A total of 20 male
athletes participated in the study, 10 volleyball players from the School Sports
Club and 10 basketball players from BC 2B Sports Zalau, aged between 13 and
15 years. All participants were registered athletes actively involved in local and
regional competitions. The study was carried out in the training facilities of the
two clubs, located in the city of Zalau. Participation in the study was based on
informed consent provided by the athletes’ parents.

The Vertec is a device for measuring vertical jump. It can be mobile or
attached to an installation. The device provides rods at different heights, which
athletes touch through jumping, providing real measurements of the subjects’
vertical jump. Both tests will be conducted using the Vertec device. The first test
will be the Sargent Jump Test from a standing position, conducted as follows: the
athlete stands under the Vertec device and raises their arm as high as possible,
reaching for the marked rods to determine the starting height, measured from
the fingertips to the ground. After measuring, from a standing position, the athlete
performs a maximal vertical jump, trying to touch the highest rod possible. The
difference between the last rod touched by the subject and the starting height
measured represents the subject’s vertical jump (from a standing position).
Each subject will have three attempts, with the best value being recorded. The
second test will be the Sargent Jump Test with a run-up. The starting height
measurements from the first test remain valid. This test will be conducted as
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follows: from a standing position, face-to-face with the Vertec device and 5 meters
away from it, the athlete performs a maximal vertical jump with a run-up, trying
to touch the highest rod possible. Given the differences in sport techniques, the
volleyball team will perform the run-up with the specific volleyball approach,
while the basketball team can choose between jumping off both lower limbs or
off one lower limb, both options being present in basketball. This choice was
left open as the athletes already had a preferred technique they used more
often, with which they obtained better results. The difference between the last
rod touched by the subject and the starting height measured represents the
subject’s vertical jump (with a run-up). As with the other test, subjects will have
three attempts, with the best value being recorded.

Fig. 1. Standing Sargent Jump Test
1.a. initial standing; 1.b. standing jump; 1.c. jump.
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Fig. 2. Sargent Jump Test with approach
2.a. approach; 2.b. jump take off; 2.c. jump.

RESULTS
Table 1. Initial and final test results of the volleyball team
Test No. 1 (cm) Test No. 2 (cm)
Name Ti. TA. Ti. TAf.
AS. 50 56 63 75
A.D. 57 62 70 74
C.R. 49 60 61 64
C.D. 56 62 76 80
C.G. 61 70 80 86
D.B. 60 67 83 89
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Test No. 1 (cm) Test No. 2 (cm)

Name . ;

T.i. T.f. T.i. T.f.
E.C. 75 82 93 95
F.C. 79 85 90 92
G.E. 64 75 75 82
G.D. 58 65 69 74
Mean 60,9 68,4 76 81,1
SD 9,68 9,56 10,7 9,61

Table 2. Initial and final test results of the basketball team

Name Test No. 1 (cm) Test No 2 (cm)
T.i. T.f. T.i. T.f.
LR. 61 67 70 79
L.T. 40 55 60 65
L.S. 78 84 89 93
L.D. 49 62 66 76
M.S. 68 69 76 76
M.A. 59 70 74 79
P.C. 60 61 72 72
P.A. 48 56 67 77
R.I 50 56 63 75
R.C. 71 78 86 92
Mean 58,4 65,8 72,3 79,3
SD 11,82 9,75 9,39 8,46

The results demonstrated a significant improvement in the physical
performance of the athletes. For the volleyball team, the arithmetic mean of the
initial and final values of Test No. 1 increased from 60.9 cm to 68.4 cm, and for
Test No. 2 from 76 cm to 81.1 cm. Similarly, the basketball team recorded an
increase from 58.4 cm to 65.8 cm for Test No.1 and from 72.3 cm to 79.3 ¢cm for
Test No. 2.
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Team Volleyball
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Graph No 1. Initial and final results of volleyball team in the standing
Sargent Jump Test
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Graph No. 2. Initial and final results of the basketball team in
the Sargent Jump Test with approach.
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DISCUSSION

The data collected in this study support the effectiveness of plyometric
training in enhancing lower-body explosive strength in athletes under the age
of 18. These findings are consistent with prior research by Markovic and
Mikulic (2010), who demonstrated that structured plyometric programs lead
to several beneficial neuromuscular adaptations. These include: Improved muscle
activation and coordination between muscle groups; Enhanced mechanical
efficiency of the muscle-tendon system; Increased effectiveness of the stretch-
shortening cycle (SSC), which is critical for explosive actions such as jumping
and sprinting

The improvements observed in vertical jump performance among both
volleyball and basketball players in this study reflect these underlying physio-
logical changes. The rise in jump height following the training intervention
aligns with mechanisms previously identified in older or more experienced
athletic populations, indicating that similar responses can be expected in
adolescents.

To evaluate athlete progress, this study utilized the My Jump smartphone
application. The accuracy and reliability of this tool were previously examined
by Yingling et al. (2018), who compared it to the more traditional Vertec system.
Given these findings, the My Jump app can be considered a viable and accessible
tool for field-based assessment, particularly in settings where advanced equipment
is not available. However, to maintain consistency in repeated measurements, it is
recommended that the same tool be used throughout the assessment period,
rather than switching between devices.

Although average group performance improved, the degree of progress
varied considerably between individuals. This variation highlights the need
for more personalized approaches to training. Markovic and Mikulic (2010)
emphasize that an athlete’s response to plyometric exercises depends on several
factors, including:

¢ Initial fitness level and physical maturity

e Training load and intensity

e Prior experience with explosive training methods

These differences reinforce the importance of tailoring training programs
to the individual rather than relying solely on uniform routines. Personalized
adjustments may help optimize gains while reducing the risk of overtraining or
injury.
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CONCLUSIONS

Based on test results, both plyometric and explosive strength exercises
can significantly improve vertical squat performance. This experiment aimed to
investigate the effectiveness of plyometric training in the increasing of the
explosive power of athletes under 18 years of age, through studies conducted
on two teams, volleyball and basketball. Throughout the research, initial and
final data were collected to evaluate the athletes’ progress, utilizing various
methods and specific plyometric training techniques. This process allowed for
a detailed analysis of how plyometric exercises influence the jumping ability
and explosive power of young athletes. For the volleyball team, the arithmetic
mean of the initial and final values of Test No. 1 increased from 60.9 cm to 68.4
cm, and for Test No. 2 from 76 cm to 81.1 cm. Similarly, the basketball team
recorded an increase from 58.4 cm to 65.8 cm for Test NO.1 and from 72.3 cm
to 79.3 cm for Test No. 2. These improvements confirm the effectiveness of
plyometric training in the increasing of the explosive power and support the
research hypothesis. The detailed analysis of the athletes’ progress also revealed
that the improvements were not uniform, with significant individual variations,
highlighting the importance of tailoring training programs to the specific needs
of each athlete. Therefore, considering the obtained results, we can conclude
that the objective was achieved, with significant improvements observed. This
indicates that the explosive power can be increased through plyometric
training in athletes under 18 years of age.
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ABSTRACT. This study explores the correlation between investments in sports
infrastructure and sport performance in the city of Craiova, Romania. Known
for its rich cultural history and sporting tradition, Craiova has undergone
significant infrastructural transformations over the past two decades. The
article reviews Kkey facilities and their influence on local, national and
international sporting achievements, highlighting public investment, access to
modern amenities, and community engagement.

Keywords: Craiova, sports infrastructure, public investment, urban development,
Romania

INTRODUCTION

Craiova, known as the capital of the historic Oltenia region, is located on
the Jiu River, in the centre of this region, in a relatively low-lying lowland area,
a city with rich historical tradition, which was first mentioned in 1475.

Craiova is an important urban Centre with a well-developed infrastructure,
hosting numerous sporting events, and is a recognized Centre of Romanian sport
with traditional teams and high-quality sports facilities. In the last two decades
there have been major investments in sports infrastructure.
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AIM

This article aims to analyze the relationship between the development of
sports infrastructure and athletic performance in Craiova, Romania. It investigates
how recent public investments in facilities such as stadiums, sports halls,
swimming pools, and recreational parks have influenced both professional and
amateur sports.

Sports Infrastructure: Sports Facilities and Investments

Craiova currently has an extensive network of modern sports facilities
serving both professional and amateur athletes. These include football stadiumes,
multi-purpose halls, swimming pools and various pitches, many of which have
been recently built or rehabilitated with public support.

Ion Oblemenco Stadium (Stadionul Ion Oblemenco)

It is one of the most impressive sports arenas in Romania, with a capacity
of 30944 seats.

The construction of the stadium, started in 2015 on the site of the old
stadium of the same name, cost €52 million, financed by public funds, and was
inaugurated in 2017.

The stadium is home to the football teams C.S. Universitatea Craiova
(Universitatea Craiova, 2025), one of the top-ranked teams in the national
championship (Liga I), and FCU 1948 Craiova Fotbal Club, currently playing in
Liga II, both teams consider themselves the successor of the successful University
team. We observed that football clubs consider spending money on their team
as a consumption activity. As consumers, club owners act as if they are maximizing
a utility function where other variables, beside profits, appear as arguments;
this might include playing success, stadium attendance, competitive balance,
community building, et cetera (Baloga, et. al.,, 2011, p. 33).

C.S. Universitatea Craiova has won the Romanian Cup twice in recent
years (2018, 2021) and was national vice-champion in the 2019-2020 season
(Universitatea Craiova, Stadionul, 2025).

The first stadium in this location was inaugurated in 1967 with an
international match between Romania and Poland (2-2). Famous teams such as
Bayern Munich (1981-1982 season) and Benfica Lisbon (1982-1983 UEFA Cup
semi-final) have played on the pitch.
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Since 1996 the stadium has been named
after Ion Oblemenco, known as “The Gunner of the
Banie”, a former legend of Universitatea Craiova.

Between 2015-2017 the original stadium
was demolished and completely rebuilt; the works
being completed in just two years. The new stadium
was inaugurated on November 10,2017, in a match
in which Universitatea received the visit of Slavia
Prague (friendly match).

The newly built stadium has a capacity of
30,944 seats, all covered, and is one of the largest and
most modern stadiums in Romania, with a modern
architecture and a distinctive roof that mimics the Fig. 1. Jon Oblemenco
shape of a volcano (Universitatea Craiova, Stadionul,

2025).

The stadium is mainly used for football matches but can also host other

sporting events or occasionally concerts or other cultural events.

Craiova Sport Hall (Sala Polivalenta Craiova)

Craiova’s Sala Polivalentd is used for handball, basketball, volleyball and
other indoor sports. It also hosts cultural events and is a source of attraction for
the local community.

The venue was opened in 2012, after the old Sports Hall was destroyed
by fire in 1994, and quickly became a focal point for sporting and cultural
events.

The hall has a seating capacity of 4,215, including 109 VIP seats for
sports events, and can be expanded to over 5,000 seats for concerts and other
types of events, with state-of-the-art technological equipment, including high-
performance lighting and sound systems (RAADPFL, 2025).

The hall is used for basketball, volleyball and handball competitions,
hosting teams participating in national competitions in women'’s handball (Liga
Florilor, 6th place, season 2023-2024), men’s basketball (National League,
11t place, season 2023-2024), men’s volleyball (A1 Division, 9th place, season
2023-2024) and women’s volleyball (A1l Division, 9th place, season 2023-
2024).

Craiova’s Sala Polivalenta is also ideal for organizing international sports,
in January 2025 Romania’s tennis team will receive the visit of the Bulgarian
team in the Davis Cup (Digi Sport, 2025).
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In addition to sports competitions, the hall hosts concerts (during the
We Love Retro event, the largest retro party in Romania, in 2019 (Gazeta de Sud,
2025) Captain Hollywood Project, No Mercy, Mr. President, Rednex, and Brooklyn
Bounce Dj), theatre performances, exhibitions, wedding fairs and other events.

Among the modern facilities of the hall, we can mention the multifunctional
court, which allows adaptation for various sports, with interchangeable surfaces,
the electronic table with LED screens for displaying scores and information

Carol I Swimming Pool (Bazinul de inot “Carol 1)

The “Carol I” swimming pool was rehabilitated and inaugurated in 2020
(Hantea, 2025), after a period of inactivity of more than two decades, with swimming
lessons for students aged 6 to 18 years have been organized since November 2022.

Originally built in 1978, the pool was closed in 1996-1997 due to
deterioration and lack of funds. The total value of the rehabilitation works that
started in 2019 amounted to 2,380,800 lei, with funding coming from the local
budget. These works included changing the floor tiles, redoing the interior and
exterior installations as well as the central heating system.

The pool is 25 meters long, 9.6 meters wide and between 1.4 and 1.9 meters
deep, with five swimming lanes. The building has changing rooms, showers, toilets
and is equipped with modern dehumidification and water treatment systems.

Initially, the pool was intended exclusively for the students of the “Carol I”
National High School for physical education and sports classes. Later on, access
was extended to other children and students from Craiova, by appointment, and
swimming lessons were organized.

In Romania some of the swimming pools after the pandemics were still
closed, therefore most of the children who were attending swimming classes
have switched to basketball,football, tennis and track and field practices (Negru
etal., 2020, p.50).

The Carol I pool exemplifies how local investment can bring abandoned
sports infrastructure back to life.

Nicolae Romanescu Park Sports Center (Centrul Sportiv din Parcul
Nicolae Romanescu)

The Nicolae Romanescu Park Sports Center offers facilities for recreational
activities, including football pitches, outdoor fitness areas and running tracks,
and is one of the largest and most beautiful natural parks in Romania, with
various facilities for sports and leisure activities.
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Inside the park you can enjoy a variety of activities in the following
categories:

Tennis

There are four professional tennis courts within the Pro Tennis Club,
covered with a bubble heated up to 20°C, so tennis can be practiced all year
round. The tennis complex has a training room, bar and terrace, showers, changing
rooms, coaches, a physical trainer and nurse.

Equestrian sports

The park is also home to one of the largest racecourses in the country,
covering more than 17 hectares and containing three horse stables and a wooden
gazebo.

As the largest in the country, the racecourse was built in 1903 for
equestrian competitions. After World War I, show jumping competitions were
organized. In 1957 the equestrian section restarted its activities, founding the
Club Sportiv Orasenesc, the section being registered in the Romanian Equestrian
Federation in 1960. In 1969 a stable for 12 horses was built, replaced in 1970
with a new one for 21 horses (D.Z. Arena Constructiilor, 2017).

The racecourse has hosted numerous show jumping competitions in the
past, including the first Balkan equestrian championship in Romania. Unfortunately,
however, due to its state of repair, no more competitions were organized after
2000.

In recent years there have been reports that the local authorities plan to
modernize the racecourse to bring it up to international standards, with the aim
of organizing major sports competitions.

Other sport activities

Along with tennis and equestrian sports, Nicolae Romanescu Park is a
popular place for other sport and leisure activities, the park’s alleys offer ideal
jogging and cycling trails, and it also hosts a Zoo which is one of the oldest in
Romania (opened in 1906) and has a lot of exotic animals.

Nicolae Romanescu Park is a national monument, one of the most
representative examples of landscape art in Romania.

Parcul Tineretului (Youth Park)
Parcul Tineretului has a long history, being established in 1882 on the

Mofleni estate, as a place to combine relaxation with physical activity. The local
authorities invested in modernizing the park’s sports infrastructure and the
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park was given its current name in 2009, with the inauguration of the tennis
courts being carried out by former tennis legends Ilie Nastase and Mansour
Bahrami.

Currently the Youth Park is equipped with several sports courts
(RAADPFLZ2, 2025):

- Tennis - 4 approved courts.

- Football - 4 small synthetic grass fields

- Basketball - 2 synthetic surface courts.

- Table Tennis - 10 concrete tables.

- Chess - 10 tables.

- Roller and skate track.

- Mini golf course.

- 12 km of paved jogging and cycling paths.

- Outdoor fitness areas.

- Climbing and extreme sports areas inaugurated in 2022, realized
through the project Basecamp (Basecamp, 2025).

: GAZETA de SUD ¢
I-.-... Cotidian al oltenilor de pretutindeni_!l:-n_?:‘

T T T

Fig. 2. Nastase and Bahrami at the inauguration of the tennis courts
(Gazeta de Sud, 2009, https://www.gds.ro/Actualitate/2009-10-31/Ilie-Nastase-si-
Bahrami-meci-in-ploaie/),

110



CRAIOVA'S SPORTS FACILITIES AND THEIR EFFECT ON SPORTS PERFORMANCE

The local administration plans to expand the park’s sports infrastructure by
adding new courts, including for less traditional sports such as rugby or padel
or even creating mountain biking trails. More Olympic sports would be interesting
to be also included since some Olympic ball games were included in the program,
and then taken out from there, either because of their popularity routes are fought
their presence in the tournament again. In such sports as tennis or rugby and golf.
During the hundred years of Olympics, nearly, a number of interesting sport balls
appeared on the program,and has been forgotten (Bir6 et. al,, 2016, p. 200). There
is also talk of installing night lighting so the pitches can be used in the evening.

Craiova’s Youth Park offers a modern infrastructure and a pleasant
environment for exercise and training. Unfortunately, however, some pitches
(football, tennis and minigolf) can only be used by appointment after payment
of a fee (football: 65 lei per hour from 08.00-18.00; 75 lei per hour from 18. 00-
21.00; tennis: 13 lei per hour from 08.00-13.00 and 15 lei per hour from 18.00-
21.00; mini-golf: 6.5 lei per hour from 08.00-18.00 and 7.5 lei per hour from
18.00-21.00).

Fantasy Park

Fantasy Park is a theme park, opening on June 1, 2024, International
Children’s Day, and is aimed at visitors of all ages, with children’s playgrounds
inspired by fairy tales and fairy tales.

The park also features a fitness area with outdoor exercise equipment.

Work is currently underway on a skatepark to be completed in the near
future. The estimated value of the project is around €2.9 million, which is more
expensive than building the park. The tender for the project has attracted great
interest with several companies submitting bids.

Once finalized, the skatepark will complete the offer of urban sports
(skateboarding, rollerblading, BMX) in the municipality, a category of infrastructure
which had been previously missing in Craiova.

Water Park Craiova

Water Park Craiova is a modern leisure and water fun complex in Craiova,
opened in 2017 and operating year-round with indoor and outdoor facilities.

Along with the swimming pools, water slides and sauna intended for
the public eager to have fun, the water park also contains a fitness room for
maintaining health and fitness, and swimming courses are also conducted for
those interested. For those who want to swim, there is a 1250 square meter
outdoor swimming pool.
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Also, for sports, an area with courts for beach soccer, beach tennis and
beach volleyball has been set up.

Among the future plans there is information that towards the end of
2024 the University of Craiova has obtained funding through PNRR 8 million
euro for the construction of a sports complex that will include an Olympic
swimming pool (50x25 meters) and a training pool (25x12.5 meters) (Grosu,
2024). This complex will be intended for the university’s students for both
sports competitions and recreation.

The major sports clubs in Craiova

Craiova is home to several renowned sports clubs active in various
disciplines:

Universitatea Craiova: the football team with a remarkable history,
nicknamed “The Champion of One Great Love”, is one of the most loved teams in
Romania. The club has a strong fan base and has won numerous trophies over
the years.

The team’s record is impressive: 4 times Romanian champion (1973-
1974, 1979-1980, 1980-1981, 1990-1991), 8 times winner of the Romanian
Cup (1976-1977,1977-1978, 1980-1981, 1982-1983, 1990-1991, 1992-1993,
2017-2018,2020-2021), winner of the Romanian Super Cup in 2021, UEFA Cup
semi-finalist in the 1982-1983 season and European Champions Cup
quarterfinalist in 1981-1982.

At the beginning of 2025 the team was in title contention, ranking in the
top half of the standings.

The club also has a women’s soccer team that in the 2023-2024 season
was promoted to the second league.

Sport Club Municipal Craiova is a public sports club founded as a
public institution subordinated to the City Hall of Craiova and the City Council
of Craiova, being established in 2006.

The Municipal Sports Club was established with teams for women’s
basketball, men’s basketball, women’s handball, women’s and men'’s volleyball,
at the moment operating the teams for women'’s handball, men’s basketball and
men'’s volleyball, respectively boxing, kempo and equestrian sports.

In the 2017-2018 season the women’s handball team achieved the
notable feat of winning the EHF Cup. In the final, held in Craiova’s Sala
Polivalenta, SCM Craiova defeated the Norwegian team Vipers Kristiansand 30-
25, thus making European handball history (Agerpres, 2018).

112



CRAIOVA'S SPORTS FACILITIES AND THEIR EFFECT ON SPORTS PERFORMANCE

More recently, the club stands out for its performances in boxing, with
Craiova’s sportsmen and sportswomen winning a lot of medals in national
competitions and in kempo, both in national and international competitions.

In addition to the big clubs mentioned, Craiova has many private clubs
and associations that complete the sports landscape. There are court tennis
clubs (e.g. the CSU Craiova tennis section, private clubs of the same profile) that
organize courses for juniors, martial arts clubs (karate, judo, taekwondo), sports
dance, bodybuilding and fitness, children’s football schools, as well as cycling and
athletics groups. These smaller entities help popularize sport at the grassroots
level and provide opportunities for participation for different segments of the
population.

An important role is also played by the Dolj County Directorate for Sport
and Youth, which together with the City Hall and the City Council supports the
organization of amateur sports competitions and events.

Promotion of sport in Craiova

Craiova City Hall and local sport organizations actively support the
development of sport through investments in infrastructure and organization
of sport events. The city hosts football competitions, tennis tournaments, handball
championships and events for running and cycling enthusiasts.

Craiova has a diversified sports infrastructure and organizes large-scale
events, the city demonstrates that sport is a central element of urban life,
offering opportunities for all ages and levels of training.

CONCLUSION
Craiova’s evolution in terms of sports infrastructure offers a compelling
case for urban sports planning in post-socialist Eastern Europe. Continued support

for facility expansion and grassroots initiatives remains vital to sustaining this
trajectory.
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