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ABSTRACT 

The evolving educational landscape calls for a critical analysis of how 
learning spaces adapt to the needs of specific student groups, 
particularly student-athletes. This group faces the unique challenge 
of balancing rigorous training and competition schedules with 
academic deadlines, making traditional learning models often 
inadequate. The article explores the synergy between physical spaces 
and digital environments in supporting the educational success of 
athletes. The study examines how the integration of mobile 
technologies and the design of ‘hybrid’ physical spaces can reduce 
cognitive load and logistical stress. The study proposes a framework 
for academic institutions aimed at optimising the learning ecosystem, 
arguing that integrated spatial design is fundamental to promoting 
the dual careers of student-athletes in a post-digital era. 
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1. Introduction 

The concept of a dual career in sport defines the requirement that elite athletes 
must be able to launch, develop and capitalise on a high-level competitive 
career as part of a continuous and permanent professional project. This 
pathway must integrate synergistically with the pursuit of educational, 
occupational and personal goals across the different stages of the life cycle, 
promoting social inclusion, identity development, financial stability and the 
formation of balanced emotional relationships. By virtue of its growing 
economic and social impact, sport has become a central pillar in the European 
Union’s strategic and policy agendas. From an employment perspective, there 
is a steady annual increase in the workforce within the sector; in the 
commercial sphere, the global turnover relating to the sale of sports goods 
(both within the EU and in third markets) is estimated at around 500 billion 
dollars. Finally, in macroeconomic terms, sports tourism attracts between 12 
and 15 million international arrivals annually, with projected growth rates of 
around 6% on an annual basis. The complexity and high level of performance 
demanded of professional and Olympic athletes today require an almost 
exclusive dedication to sporting excellence. This categorical imperative absorbs 
almost all of the time available to these individuals, drastically limiting 
opportunities to invest in other areas of life, with particular reference to formal 
education pathways. In this context, the main systemic challenges associated 
with the Dual Career model relate to safeguarding the holistic development of 
young athletes, including those with disabilities, and maintaining a functional 
balance between training loads and the demands of education or work. 
Furthermore, they aim to guarantee forms of financial support both during the 
competitive career and in the post-sport transition phase, and to ensure the 
professional and social reintegration of athletes at the end of their competitive 
careers. The student-athlete is someone engaged in the simultaneous pursuit 
of academic and top-level competitive goals. This situation entails a dual 
responsibility that demands exceptional time management skills, 
methodological rigour and adequate institutional support.  The dual career is 
not merely a sum of commitments, but a transformative experience that 
shapes individual identity and develops soft skills, requiring structured and 
integrated support ecosystems. The model has its historical origins in the US 
academic sphere of the 20th century, alongside the popularity of university 
championships. In this context, the NCAA (founded in 1906) institutionalised 
the figure of the student-athlete. In contrast, the European landscape adopted 
this paradigm at a later date, gaining significant prominence only between the 



 

 
 

 

late 20th and early 21st centuries, driven by organisations such as the CUS 
(University Sports Centres) in Italy and the international Universiade events. 
The main vulnerabilities of this pathway include: 

• Psychophysical factors: Performance pressure, stress from overload, physical 
and mental exhaustion, and scheduling conflicts. 

• Socio-economic disparities: Around 80% of the costs associated with 
participating in sport are borne directly by households and participants, 
creating inequalities in access to opportunities. 

• Governance deficits: Persistent fragmented coordination between academic 
and sporting institutions, coupled with inconsistent regional policies. 

Overcoming the current challenges requires the adoption of uniform 
governance and centralised policy coordination at a national level. It is essential 
to encourage both public and private investment aimed at strengthening 
infrastructure, implementing assistive technologies and providing scholarships. 
In this transition, digital technologies, e-learning, the paradigms of Universal 
Design for Learning (UDL) and specialist training for academic and 
administrative staff, tutors and sports coaches represent priority strategic 
objectives. At international level, and notably within the EU context, the matter 
is governed by the EU Guidelines on Dual Careers of Athletes. This framework 
document establishes the responsibility of educational institutions to structure 
flexible study pathways. Such flexibility must translate into the definition of 
objective criteria for access to dedicated tutoring services, the personalisation 
of examination sessions and financial support measures. The key principle lies 
in safeguarding the right to education: athletes must not be faced with a 
dichotomous choice between sporting success and the attainment of an 
academic qualification. Assistive technologies and innovative tools are crucial 
to ensuring the success of student-athletes. Through advanced digital solutions 
and personalised teaching methods, it is possible to break down the barriers 
that hinder access to educational and sporting pathways.  

 

2. Technology and sport 

Wearable devices have now become a cornerstone of modern sport and the 
monitoring of physical performance, as they provide immediate feedback on 
physiological and biomechanical aspects, as well as the environmental context. 
The continuous advancement of these technologies will enable even more 
detailed analysis of performance and post-exercise recovery processes in the 
future. However, to ensure their correct and beneficial use in sport, it is 
essential to establish shared standards for data management and rigorous 



 

 
 

 

ethical guidelines. (Adesida et al., 2019). The use of wearable devices capable 
of monitoring physiological, biomechanical and environmental parameters is 
increasingly widespread among sports clubs and federations. These tools are 
now essential for managing training loads, optimising competitive performance 
and reducing the risk of injury. However, the rapid spread of these tools 
requires a careful analysis of their effectiveness from both a technical and 
historical perspective, whilst always placing the athlete at the centre. It is, in 
fact, a priority to address issues related to safety, legal protection and ethics. 
Whilst data analysis offers great opportunities to better understand players’ 
performance, significant challenges are emerging regarding costs, logistics, 
potential risks and the privacy of the information collected. Finally, to ensure 
the safety of participants and preserve the fairness of competitions, it is 
necessary to constantly update the current regulations governing the use of 
these technologies during official competitions. (Guppy et al., 2023). Wearable 
technology has taken on a leading role in the monitoring and detailed analysis 
of sporting performance, attracting ever-increasing interest from the 
biomedical community and sports clubs. This rapidly expanding market, driven 
by companies developing diverse solutions such as T-shirts, shoes, smart 
glasses, patches and even drones, is experiencing significant economic growth, 
inversely proportional to the falling prices of individual items.  

The current range is divided between affordable, widely available devices 
capable of tracking both the athlete’s biological parameters and external 
variables, and more expensive, sophisticated systems designed exclusively for 
use in controlled laboratories to assess individual athletes. Through the use of 
miniaturised sensors applied directly to the body, these technologies 
continuously record fundamental physiological and kinematic data such as 
speed, heart rate and muscle activation, offering benefits that go beyond mere 
performance enhancement to encompass the protection of physical health and 
psychological well-being. However, the rapid spread of wearables raises 
inevitable questions involving various stakeholders: whilst manufacturers must 
guarantee the quality of the hardware and the reliability of the data against the 
risks of commercial misrepresentation or information overload, sports bodies 
find themselves having to update regulations and validate the use of such tools 
in real competitive contexts. Against this backdrop, the protection of the 
athletes themselves remains fundamental, for whom cybersecurity and the 
protection of privacy in relation to such a massive volume of personal data 
represent an absolute priority that can no longer be postponed. (Migliaccio, 
2024) 

At the hardware level, these devices incorporate microcontrollers, multi-sensor 
fusion systems and wireless communication modules, which work together to 



 

 
 

 

filter, process and transmit data in real time. The technological core is based on 
the synergy between different sensors: accelerometers detect linear 
acceleration along the three Cartesian axes (x, y and z), whilst gyroscopes 
measure angular velocity. By mathematically integrating the gyroscope data, 
the system is able to track the spatial orientation of a specific body segment. 
To correct the drift errors typical of these measurements and achieve absolute 
precision, the Kalman filter is employed; this algorithm fuses the sensor data to 
accurately calculate the angles of inclination, identifying changes in azimuth, 
elevation and roll. The combined action of these technologies ultimately allows 
movement to be analysed by calculating acceleration within two different 
three-dimensional reference frames: the local frame, linked to the specific 
coordinates of the moving body, and the global frame, referenced to the 
terrestrial coordinate system. (Kim et al., 2023)  GPS systems have become 
extremely widespread in the world of sport, particularly in outdoor team sports 
played on large pitches, such as football, rugby, cricket, basketball and 
American football. Today, almost all major professional leagues worldwide rely 
on these tools to collect objective data on athletic performance, both collective 
and individual. 

 The information obtained represents an invaluable resource for coaching staff 
and athletes: the devices allow for the monitoring of speed, acceleration and 
distances covered at various paces, from walking to maximum sprinting. In 
addition to kinematic metrics, the latest models incorporate sensors for heart 
rate monitoring and are capable of quantifying physiological workload and 
analysing tactical positioning on the field. Depending on the technical 
specifications and battery life, a single device can track anywhere from a few 
to thousands of different variables. From a technological perspective, 
commercial devices used in sport combine data from the GPS receiver with that 
of an inertial platform comprising an accelerometer, gyroscope and 
magnetometer. To determine speed and distance travelled, the GPS module 
connects to the Global Navigation Satellite System (GNSS) constellations and 
performs trilateration, capturing the hourly signals emitted by satellites in 
orbit.  

Subsequently, an integrated server based on Geographic Information Systems 
(GIS) processes this information to calculate the device’s exact position on the 
Earth’s surface in real time. (Akyildiz et al., 2022). In recent years, the 
proliferation of technologies based on wearable sensors has seen exponential 
growth, significantly impacting both amateur sportspeople and professional 
athletes. These devices are capable of recording, processing and transmitting 
real-time data streams relating to biomechanical parameters, athletic 
performance, sleep quality and biometric indices, offering crucial support in the 



 

 
 

 

planning of training and competition strategies. However, this technological 
evolution raises important questions relating to two main areas: on the one 
hand, the purely sporting context, within which debates are emerging 
regarding privacy protection, the scientific validity of the data collected and the 
need to ensure competitive fairness; on the other hand, the broader social 
context, which is called upon to develop appropriate regulatory responses and 
legal frameworks to govern these rapid technological advances. (Anikwe et al., 
2022) To preserve competitive fairness, various leagues and federations strictly 
regulate the use of sensors on the field. In this context, new legislative 
proposals seek to strike a fundamental balance: on the one hand, they aim to 
prevent the unlawful or improper exploitation of performance metrics; on the 
other, they seek to ensure that the bureaucratic slowness of regulatory 
processes does not end up stifling technological innovation. (EU, 2016 GDPR)  
In the monitoring of sporting performance, the use of wearable devices is 
primarily aimed at preventing physical injuries and precisely mapping the 
characteristics of the athlete’s technical movements. The integration of 
wearable sensors with their respective processing software is designed 
precisely to enable coaches and sports scientists to analyse the biomechanical 
metrics that determine competitive performance more effectively and 
promptly. (Weizman et al., 2024) The aim of wearable technology is to offer 
increasingly effective methods for analysing technical movements in detail, 
assessing athletic performance and monitoring recovery times following 
training loads, to be shared with school and academic tutors, with a view to 
adjusting the workload of student athletes. With this in mind, the future 
evolution of wearable devices promises to integrate and link physical, 
biomechanical and technical data, paving the way for a comprehensive and 
holistic understanding of sporting performance. (Seçkin et al., 2023) Smart 
wearable devices provide data of fundamental importance for understanding 
athletes’ training loads and performance trends; however, their use still faces 
various technical challenges, relating in particular to scientific validity, 
reliability, logistical sustainability, system scalability and the interoperability of 
the data collected. 

 
 3. Physical, digital and dual-career spaces 

 
Digital and physical spaces mitigate three critical challenges, first and foremost 
time pressure (Time Crunch), as elite athletes devote between 20 and 30 hours 
a week to training. Here, the digital space becomes fundamental; the ability to 
access content whilst on the move (buses, planes, hotels) transforms ‘wasted 
time’ into ‘productive time’. Digital spaces, alternating with physical spaces, 



 

 
 

 

must serve as a social anchor to prevent alienation from the university 
environment; indeed, athletes often live in a sporting ‘bubble’, leading to social 
isolation. 

Balancing the stress of sporting performance with that of academic life requires 
learning environments that reduce logistical barriers (e.g. virtual laboratories 
or remote access to library resources) – anything that can reduce the cognitive 
load. Citing Natalia Stambulova’s model, which analyses transitions in an 
athlete’s career, the dual career is considered a ‘continuous transition’; 
consequently, if the learning environment—whether digital or physical—is 
inefficient, the risk of burnout or early withdrawal (drop-out) from one of the 
two careers increases. 

Table 1: Synergy between Spaces and Dual Career 

Dimension 
Physical Space 
(Campus/Gym) 

Digital Space (LMS/Cloud) 

Flexibility 
Study rooms at technical 
centres. 

Asynchronous recordings of 
lessons. 

Interaction 
Meetings with tutors and 
peer mentoring. 

Discussion forums and live 
webinars from competition 
venues. 

Assessment 
In-person exams with 
customised dates. 

Online proctoring for remote 
exams during the championships. 

Wellbeing 
Relaxation areas and support 
from medical staff. 

Stress monitoring app and online 
psychological support. 

 
Dual Career 2.0 is no longer just about moving files onto a platform such as 
Moodle or Teams, but about creating a ‘Phygital Learning Ecosystem’. In this 
ecosystem, the student-athlete no longer perceives a clear separation between 
the training ground and the classroom, as boundaries are blurred by 
technology. This approach transforms the athlete from an ‘exceptional student’ 
(in the sense of an exception to the rule) into a typical user of a modern, flexible 
and truly inclusive university. The physical space for the student-athlete must 
cease to be a place of “forced confinement” and become a hub of services. The 
creation of study zones such as micro-campuses and flexible, quiet, wired 
classrooms within training centres drastically reduces travel times. This ‘hybrid’ 
design allows the athlete to transition from physical to mental exertion without 



 

 
 

 

the friction of traffic or a radical change of context; physical spaces equipped 
with biofeedback technologies, where the athlete can study, making learning 
experiential and immediate. Digital technology is not merely a repository of 
files (LMS), but the fabric that ensures constant presence. For example, Mobile-
First LMS (Learning Management Systems) – platforms optimised for 
smartphones – allow athletes to engage with micro-learning modules whilst 
travelling to away matches or during short breaks between training sessions. 
There are other tools such as Virtual Reality (VR) and Augmented Reality (AR) 
that allow participation in workshops or practical lessons that would otherwise 
require physical attendance. An athlete on a training camp can virtually ‘enter’ 
an anatomy lecture theatre or a chemistry laboratory, keeping pace with their 
colleagues back at base. Furthermore, tools such as moderated forums, shared 
documents and video feedback allow athletes to contribute to group work in 
line with their own circadian and sporting rhythms, eliminating the stress of 
having to be ‘online’ at the same time as others and thus enabling 
asynchronous collaboration.  

The synergy between these worlds acts on two fronts critical to human 
performance; the mixed methodological approach (quantitative regarding 
travel times and qualitative regarding the perception of stress) reveals that 
technological integration acts as a ‘time multiplier’. For example, the use of 
online proctoring systems (remotely monitored exams) eliminates the need for 
transoceanic flights for a single academic test, preserving the athlete’s physical 
and mental fitness. Having to constantly manage logistics (“Where am I 
studying today?”, “How do I get to class on time?”) diverts cognitive resources 
away from sporting performance and study; when the digital space 
“communicates” with the physical one (for example, a classroom that 
automatically streams the recorded lesson to the athlete’s cloud), the user 
experiences a reduction in anxiety caused by separation from the academic 
environment. Digital environments can suggest the best times to study based 
on physical workload data (recovery data), synchronising intellectual effort 
with post-workout energy peaks.  

The phygital ecosystem can be defined as an integrated socio-technical system 
in which the physical and digital dimensions do not operate as separate 
spheres, but work together to create a continuous and interconnected 
experience. In this configuration, the physical space provides elements such as 
presence, identity, social relationships, organisational support and 
technological infrastructure; the digital space, on the other hand, enhances the 
experience through portability, ubiquity, accessibility and personalisation. The 
value of the ecosystem therefore does not stem from the mere coexistence of 
the two environments, but rather from their functional, relational and 



 

 
 

 

experiential integration. In the case of the student-athlete, the physical space 
may be represented by the university, sports facilities, training centres and the 
social networks that support their dual educational and competitive pathways. 
The digital space, on the other hand, comprises learning platforms, training 
management applications, performance monitoring tools, communication 
services and support systems accessible regardless of time or place. Mobile 
integration acts as a bridge between these environments, enabling users to 
access information, services and relationships via mobile devices and to 
seamlessly transfer data and activities from one context to another. From this 
perspective, the phygital model can help to support not only educational 
outcomes — such as the attainment of credits, grades and qualifications — but 
also the overall quality of the student-athlete’s experience. Continuity between 
physical presence and digital access can reduce organisational fragmentation, 
facilitate coordination between academic and sporting commitments, and 
ensure more timely access to guidance and support services. However, it 
cannot automatically be assumed that a phygital ecosystem protects mental 
health: this effect depends on the quality of the design, the information load, 
the level of human support, and the conditions regarding privacy, accessibility 
and user autonomy. Indeed, the literature on student-athletes highlights that 
the simultaneous fulfilment of the roles of student and athlete can generate 
identity conflict and psychological stress, particularly when the expectations of 
the two spheres prove incompatible (Steele et al., 2020). 

The model should therefore be interpreted not as a purely technological 
solution, but as an organisational and pedagogical framework aimed at 
fostering coherence within this dual identity. Its purpose is not to merge or 
erase the differences between the academic and sporting spheres, but rather 
to enable the student-athlete to navigate between them without excessive 
disruption. The ecosystem should therefore offer coordinated services, 
contextual information, opportunities for personalisation and chances for 
human interaction, ensuring that digitalisation does not place the entire 
burden of planning and balancing their roles on the user. The term ‘phygital’ is 
a neologism formed by combining ‘physical’ and ‘digital’. The attribution of its 
introduction is not entirely clear-cut: some academic and professional sources 
trace it back to Chris Weil, then CEO of Momentum Worldwide, as early as 
2007;  

Initially, the term was used primarily to describe strategies aimed at integrating 
physical and digital retail. The aim was to bridge the gap between brick-and-
mortar shops and e-commerce, creating a seamless shopping journey: for 
example, a customer could examine or try out a product in a shop and complete 
the purchase via a digital interface, or begin their search online and finalise it 



 

 
 

 

in-store. More recent literature has, however, broadened the meaning of the 
concept, recognising phygital not merely as a channel strategy, but as an 
ecosystem comprising spaces, people, technologies, platforms, data and 
modes of interaction. (Mele et al., 2023)  

A systematic review of the literature identifies four recurring dimensions of the 
phenomenon: phygital objects and applications; the spaces and places where 
the experience takes place; the user journey; and the nature of the experience 
produced. This approach is particularly useful for the study of student-athletes, 
as it allows for the joint analysis of infrastructure, institutional practices, mobile 
technologies and individual experiences. An effective phygital ecosystem 
cannot be reduced to the mere presence of applications or platforms: it must 
encompass governance rules, interoperability between systems, organisational 
responsibilities and human oversight. In the university and sporting context, 
this involves defining who can access data, how health or performance data is 
used, which parties intervene in the event of difficulties, and how the possibility 
of accessing professional support—not mediated exclusively by technology—is 
guaranteed. (Mele et al., 2023) 

 
 
                                                    [PHYGITAL ECOSYSTEM] 

                            

                           ┌─────────────────┴─────────────────┐ 

                            ▼                                                                            ▼ 

              [PHYSICAL SPACE]                                               [DIGITAL SPACE] 

── Flexible classrooms                                                 ── Mobile-First LMS                          
── Hubs in sports centres                                            ── Offline asynchronous 
access 
── QR Code integration                                                ── Collaboration tools 

Figure 2: Phygital ecosystem for learning 

 With regard to education, however, Blended Learning, as theorised by 
(Garrison & Kanuka, 2004),  involves the combination of face-to-face and online 
learning. In Hybrid Learning Spaces, however, researchers such as Paul 
Goodwin and Lucila Carvalho have explored how physical and digital spaces 
intertwine (so-called technology-enhanced place-based learning). In sociology 
and pedagogy, with Edward Soja and Bhabha, there is talk of a ‘third space’ 



 

 
 

 

arising from the fusion of two different contexts, creating a new hybrid reality: 
the Third Space Theory. In the educational context, this theory describes not 
merely a ‘physical place’, but a conceptual and pedagogical space where 
identities and knowledge merge (Moje et al., 2004). The theory is rooted in two 
main perspectives, with Bhabha (1994) introducing the concept of ‘hybridity’. 
The Third Space is the liminal place where different cultures meet, challenging 
existing hierarchies and allowing new identities to emerge (Bhabha, 1994). For 
the student-athlete, this is the point at which sporting and academic identities 
cease to be in conflict. Meanwhile, Edward Soja, in 1996, proposed a spatial 
vision, dividing reality into Firstspace (physical/material space), Secondspace 
(mental/imagined space) and Thirdspace (lived space). Soja’s Thirdspace is 
where “everything comes together”: the real and the imagined, the digital and 
the physical (Soja, 1996). More recently, ‘the space that connects everyday 
knowledge – training, sporting discipline – with “academic” knowledge’ (Moje 
et al., 2004) has been described as Navigational Space, a place that allows 
students to move between different institutions and discourses without losing 
their identity. An environment that challenges the traditional objectives of 
school to create new forms of learning (Moje et al., 2004). Recent research also 
explores how technology creates a Digital Third Space (Daza et al., 2024). Digital 
technology breaks down the dichotomy between ‘being in the classroom’ and 
‘being away’. LMS platforms and mobile tools become the Third Space where 
the athlete can be a student anywhere (Daza et al., 2024). Research suggests 
that digital media can create stronger connections between learners’ everyday 
experiences and their academic lives, thereby supporting motivation and a 
sense of belonging. The creation of a Third Space helps prevent burnout, 
allowing athletes to integrate their multiple identities rather than having to 
manage them as separate compartments. For an ecosystem to be defined as 
‘phygital’, research (including in the educational field) usually identifies the ‘3 
I’s’: 

1. Immediacy: Digital information must be instantly available in the physical space 
(e.g. a QR code in the gym linking to the theory lesson). 

2. Immersion: The user must feel as though they are part of the environment (e.g. 
an athlete using VR to simulate a race whilst devising a strategy). 

3. Interaction: The ability to generate an exchange between the two worlds (e.g. 
biometric training data becoming study material for a physiology course). 

The phygital ecosystem should be the necessary evolution of the Dual Career 
in response to the Digital Transformation of universities. “The phygital 
approach, translated from experiential marketing (Weil, 2013) to the 
educational context, manifests itself through the creation of Hybrid Learning 



 

 
 

 

Spaces that support the educational continuity of student-athletes.” Analysing, 
for example, the Teamworks platform, it defines itself as the “Operating System 
for Sports™”. Its Academics module is specifically designed to resolve the 
fragmentation between sporting and academic life, acting as a bridge between 
the physical campus and the mobile digital environment. The platform 
embodies the phygital ecosystem through three technological pillars: 

• Real-Time Synchronisation (SIS Integration): It connects directly to the 
university’s information systems (e.g. Canvas, Blackboard) to import grades, 
deadlines and study programmes (Syllabus) directly onto the athlete’s app. 

• Physical Attendance Management (QR Code & Geofencing): Athletes check in 
at physical study rooms or tutorials via QR Code. This transforms a physical 
requirement into immediate digital data for tutors, reducing the logistical 
burden of manual monitoring. 

• Automation of ‘Travel Letters’: Automatically generates formal 
communications for lecturers based on the competition calendar, eliminating 
the administrative burden that often falls on the student. 

According to recent data (Teamworks, 2026), the adoption of this ecosystem 
has enabled a shift from an ‘hour-based’ study model (sitting in a classroom for 
a fixed period) to an ‘objective-based’ model (Objective-Based Learning) with a 
reduction in cognitive load; the athlete no longer has to manage three different 
calendars; the platform centralises everything, allowing the brain to focus on 
performance and study rather than logistics. “Analysis of the Teamworks 
platform demonstrates that the phygital ecosystem is not merely an overlap of 
tools, but a fusion of contexts. The integration of physical presence systems 
(QR codes) with academic data flows (LMS) creates an environment in which 
the student-athlete can navigate seamlessly between their two identities, 
mitigating the logistical stress highlighted by Stambulova and maximising 
cognitive recovery time.”  

"While management platforms optimise time, the customisation of an LMS 
such as Moodle enhances the quality of learning. Through the implementation 
of micro-learning and asynchronous offline access, the digital environment 
adapts to the individual’s circadian and sporting rhythms. This synergy reduces 
extraneous cognitive load (Sweller, 1988), transforming the digital space into a 
cognitive refuge accessible even during periods of peak competitive pressure.” 

Let us analyse how a customisation of Moodle often referred to as ‘Moodle for 
Dual Career’ can serve as the beating heart of the digital ecosystem. To be 
effective in the Dual Career context, a Moodle instance cannot be a mere 



 

 
 

 

noticeboard for PDFs. It must be transformed into a Mobile-First Learning 
Environment. 

For a student-athlete, time is the most precious resource and, often, the 
scarcest. For this reason, an effective learning ecosystem must be able to adapt 
to a life spent between a training ground and an airport terminal. The real 
game-changer lies in the Offline Learning & Sync features: this is not just a 
matter of convenience, but a logistical necessity. Being able to download 
lessons and quizzes whilst on campus and then access them in-flight, without 
the anxiety of a lost connection, allows you to turn the downtime of travelling 
into productive study sessions, with the certainty that all progress will be 
automatically saved the moment a Wi-Fi signal becomes available. However, it 
is not just a question of ‘where’ you study, but of ‘how’. Thanks to Micro-
learning, content is reorganised into small blocks or ‘bites’ lasting 10–15 
minutes. This intelligent fragmentation (known as chunking) is designed to slot 
perfectly between a weight training session and a technical meeting, reducing 
the cognitive load and allowing the student to maintain high concentration 
even in short time slots. Finally, the learning experience must show empathy 
towards the athlete’s physical exertion. Through Adaptive Learning Paths, 
platforms such as Moodle can become a sort of ‘academic coach’ capable of 
adjusting the level of effort required.  If the athlete is in a period of high-
intensity competition, the system can prioritise lighter content, such as 
summaries or audio lectures, strategically postponing tasks that require deeper 
intellectual engagement until periods of greater physical recovery. In this way, 
technology is not an obstacle, but an ally that respects the athlete’s biological 
and professional rhythms. An example of physical integration is the use of QR 
codes placed in technical centres. The athlete scans a code on the weight bench 
or in the changing room and is taken directly to the section of Moodle that 
explains the biomechanics of that exercise (combining academic learning with 
sporting practice). According to John Sweller, if the interface is complex or 
difficult to navigate, the student wastes mental energy on ‘figuring out how to 
study’ rather than ‘studying’. Furthermore, a simplified Moodle, with push 
notifications on deadlines and linear navigation, allows the athlete (who is 
already physically tired) to immediately enter a state of learning flow. "The 
creation of a phygital ecosystem is not merely a technological innovation, but 
responds to the need to reduce extraneous cognitive load (Sweller, 1988) in 
individuals subjected to constant performance stress. As highlighted by 
European projects on the digitalisation of the Dual Career (Capranica et al., 
2022), the integration of flexible physical spaces and asynchronous platforms 
ensures the educational continuity required by international guidelines 
(European Commission, 2012). 



 

 
 

 

4. Conclusions 

This article has explored the synergy between physical spaces (campuses, 
sports centres, flexible classrooms) and digital environments (LMS platforms, 
asynchronous collaboration tools, virtual reality) in supporting athletes’ 
educational success. The study examined how the integration of mobile 
technologies and the design of ‘hybrid’ physical spaces can reduce cognitive 
load and logistical stress. The findings suggest that: spatial flexibility is not 
merely a convenience, but a pedagogical requirement for educational equity. 
Furthermore, the integration of Digital Learning Spaces (DLS) enables 
educational continuity during away trips, transforming downtime into 
opportunities for active learning. In conclusion, the study proposed a 
framework for academic institutions aimed at optimising the learning 
ecosystem, arguing that integrated spatial design is fundamental to promoting 
the dual careers of student-athletes in a post-digital era. 

The proposed institutional framework outlines a model of academic 
governance aimed at optimising the learning ecosystem through a structured 
convergence between physical architecture and digital infrastructure. 

In a post-digital era — in which technology is no longer an isolated tool, but the 
very environment in which daily life unfolds — the integrated design of spaces 
ceases to be a mere logistical choice and becomes a fundamental pedagogical 
pillar supporting dual careers. The core of this framework lies in overcoming 
the fragmentation of the student-athlete’s identity: the academic institution 
must no longer require the individual to adapt to rigid, dichotomous spaces 
(the university lecture theatre or the sports facility), but must extend its 
educational boundaries. Through the implementation of flexible classrooms in 
training centres, the optimisation of mobile-first LMS systems with offline 
asynchronous access capabilities, and the automated synchronisation of 
administrative workflows, the framework institutionalises the concept of the 
educational ‘Third Space’. This integrated ecosystem eliminates logistical 
downtime and reduces the extraneous cognitive load caused by organisational 
misalignment. Ultimately, the adoption of this phygital architecture enables 
universities to ensure genuine educational equity, transforming spatial 
flexibility into a strategic resource to promote academic success whilst 
preserving students’ physical and mental wellbeing and athletic talent. The 
design of dedicated physical spaces within sports facilities fosters a sense of 
belonging and class cohesion, even in remote settings. Wearable technology is 
driving a veritable revolution in the monitoring of sporting performance, thanks 
to its ability to provide continuous streams of real-time data on athletes’ 
physical and physiological condition. These tools are now considered 



 

 
 

 

indispensable in modern sports science, as they allow both for the optimal 
calibration of training loads and the anticipation of signs of fatigue and 
potential injury risks. However, despite these advantages, crucial questions 
remain regarding the accuracy of measurements, ethical implications and the 
establishment of a clear regulatory framework. With the increasingly 
widespread use of wearables, which now bridges the gap between elite 
professional and amateur sport, it is becoming a priority for all those involved 
— athletes, coaching staff, doctors and federations — to emphasise 
transparency, privacy protection and the standardisation of procedures. 

Looking ahead, the establishment of globally agreed ethical guidelines and 
protocols, combined with ongoing advances in sensor technology and analysis 
algorithms, will be key to ensuring that technology remains a resource designed 
to enhance, rather than limit, the potential of athletes. 
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