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Abstract 
 

The COVID-19 pandemic has profoundly disrupted educational systems globally, 
compelling rapid adaptation to maintain continuous learning. Radiography 
education, heavily reliant on practical training and clinical experience, faced unique 
challenges during this period. This paper aims to analyze the impact of the pandemic 
on radiography education, focusing on major changes, challenges, and innovations 
introduced. The objective is to examine how digital technologies like online learning 
platforms, virtual reality (VR), augmented reality (AR), and gamification have been 
utilized to address these challenges. A narrative literature review was conducted 
using articles from PubMed and Google Scholar, with keywords related to 
radiography education and COVID-19. Results indicate that while online learning and 
digital tools provided essential continuity, they also introduced challenges such as 
digital divide, screen fatigue, and reduced student engagement. Innovative teaching 
methods like flipped classrooms and screencast feedback have demonstrated 
potential in improving learning outcomes. The study highlights the necessity for 
ongoing professional development for educators and suggests adopting a hybrid 
learning model as a future direction. This review underscores the resilience and 
adaptability of radiography education during the pandemic and proposes strategies 
to enhance educational quality in a post-pandemic era. 
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Introduction 

 
The COVID-19 pandemic has caused unprecedented global disruptions across various 
sectors, profoundly impacting the education system. The rapid spread of the virus 
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necessitated immediate and stringent social distancing measures, leading to the 
closure of educational institutions worldwide [1]. This sudden shift forced educators 
and administrators to quickly adapt and find alternative methods to ensure the 
continuity of learning [2]. The need for remote education solutions became paramount 
as traditional face-to-face instruction was no longer feasible [3]. 
Radiography education, in particular, faced unique challenges during this period. 
Unlike many other academic disciplines, radiography relies heavily on practical 
training and direct clinical experience to equip students with the necessary skills and 
competencies [4]. Hands-on training in clinical settings is crucial for radiography 
students to gain real-world experience and develop proficiency in imaging 
techniques, patient care, and the operation of radiographic equipment [5]. The 
pandemic's restrictions on in-person interactions and access to clinical environments 
posed significant obstacles to maintaining the quality and integrity of radiography 
education [6]. 
In response to these challenges, radiography educators had to swiftly implement 
innovative teaching methods and leverage digital technologies to facilitate remote 
learning [7]. The integration of online learning platforms, virtual simulations, and 
other digital tools became essential to bridge the gap created by the absence of 
traditional clinical training [8]. These adaptations not only aimed to provide 
immediate solutions during the pandemic but also highlighted the potential for long-
term improvements and transformations in radiography education [9]. 
This review paper explores the multifaceted impact of the COVID-19 pandemic on 
radiography education. It identifies the major changes and adaptations made to 
address the challenges posed by the pandemic, evaluates the effectiveness of these 
innovations, and discusses their implications for the future of radiography education 
[10]. By examining the lessons learned and the opportunities that have emerged, this 
paper aims to provide a comprehensive understanding of how the pandemic has 
reshaped radiography education and to propose strategies for sustaining and 
enhancing educational quality in the post-pandemic era [11]. 
The scope of this review encompasses the initial responses to the pandemic, including 
the transition to online learning and the use of virtual reality (VR) and augmented 
reality (AR) technologies [12]. It also considers the role of gamification in maintaining 
student engagement and motivation, as well as the challenges associated with 
ensuring equitable access to digital learning resources [13]. Furthermore, the paper 
discusses the benefits and limitations of various innovative teaching methods and 
digital assessment tools that have been adopted during the pandemic [14]. 
Ultimately, this review underscores the resilience and adaptability of radiography 
educators and students in the face of unprecedented challenges. It highlights the 
importance of continued investment in digital infrastructure and professional 
development for educators to fully harness the potential of technology-enhanced 
learning [15]. As radiography education moves forward, it is crucial to build on the 
innovations introduced during the pandemic and to develop a more flexible, 
inclusive, and resilient educational framework that can better withstand future 
disruptions and enhance the overall learning experience for students [16]. 
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Methodology 

 
This review paper is based on a narrative literature analysis. Literature was searched 
in February 2022 using PubMed and Google Scholar databases. Keywords included 
“Radiography,” “Education,” “COVID-19,” and “Training.” The analysis included 
original research articles, reviews, editorials, commentaries, perspectives, and short 
communications relevant to radiography or radiology education and training. 

 
Digital transformation in radiography education 

 
Online Learning and MOOCs 

 
The pandemic accelerated the adoption of digital technologies in education. Online 
learning and Massive Open Online Courses (MOOCs) became essential tools. These 
platforms enabled the continuation of education despite physical distancing, 
providing students access to learning materials from anywhere. According to the 
Organization for Economic Cooperation and Development (OECD), searches for 
terms such as "online learning" and "e-learning" increased fourfold between late 
March and early April 2020, indicating a growing need for digital education during 
the pandemic [7]. 
 

 
Figure 1: Growth in Online Learning Usage During the Pandemic 

 
Virtual Reality (VR) and Augmented Reality (AR) 

 
The use of VR and AR in radiography education has shown promising results. These 
technologies enable interactive learning that bridges theoretical knowledge and 
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practical skills. For example, VR simulations for patient positioning training have 
shown improved outcomes compared to traditional methods. According to a study by 
Tang et al. (2022), these technologies can be widely adopted and used in medical 
practice and education to reduce the drawbacks of traditional teaching formats and 
practical training [17]. 

Figure 2: Use of VR and AR in Radiography Education 
 

Gamification 
 
Incorporating games and game-based techniques into the curriculum has been 
effective in increasing student engagement and motivation. Gamification has been 
used to teach complex concepts in an interactive and enjoyable way. Van Gaalen et al. 
(2021) suggest that gamification, when used appropriately, improves learning 
behaviors and attitudes towards learning in health professions education [13]. 

 

Challenges in online education 
 

Access and Equity 
 
Not all students had equal access to digital devices and reliable internet connections, 
leading to a digital divide. This inequality can hinder the learning process for some 
students, especially those in resource-limited settings. A study by Ofori-Manteaw et 
al. (2021) highlights that the pandemic particularly affected students and educators 
from resource-constrained environments [18]. 
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Screen Fatigue 

 
Prolonged exposure to screens during online classes has resulted in screen fatigue 
among students and educators, affecting concentration and overall well-being. 
According to Astirbadi and Lockwood (2021), the transition to online learning 
significantly impacted radiography students, posing challenges during the pandemic 
[19]. 

 
Engagement and Interaction 

 
Maintaining student engagement in a virtual environment is challenging. Some 
students thrive on direct live interaction and may struggle with isolation during 
online learning. Burns et al. (2020) note that students who prefer human interaction 
may find virtual classes challenging [20]. 

 
Innovative teaching methods 

 
Flipped Classroom 

 
This approach involves reviewing lecture material at home and engaging in 
interactive activities in the classroom. The flipped classroom model has been effective 
in promoting active learning and deeper understanding. According to Nouri (2016), 
this approach particularly benefits lower-achieving students, providing them with 
more opportunities to reflect and learn at their own pace [16]. 

 
Screencast Feedback 

 
Providing feedback through screencasts has proven to be a personalized and effective 
method for student assessment. This technique allows educators to give detailed 
explanations and corrections. Killingback et al. (2021) conclude that alternative 
feedback modes, including screencasts, help students achieve a higher level of 
comprehension through a personalized approach [21]. 
 

 
Digital Assessment Tools 

 
The use of digital platforms for assessment, such as MOODLE, has streamlined the 
process of evaluating student performance and providing feedback. Almeida et al. 
(2021) highlight the use of the MOODLE platform for assessment, collection, and 
feedback provision in medical education [22]. 
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Future directions 

 
Continuous Professional Development 

 
Educators must continuously update their technological skills to keep pace with 
advancements in digital educational tools. Sharing experiences and knowledge 
among educators is essential for improving the quality of education. Konstantinidis et 
al. (2021) suggest that e-learning is an attractive training method, equally or 
occasionally more effective than conventional educational methods for the lifelong 
training of healthcare professionals [23]. 
 

Hybrid Learning Models 
 
Combining online and in-person teaching can provide flexibility and enhance the 
educational experience. This model allows students to take advantage of both 
approaches and tailor learning to their needs. Plch (2020) notes that medical students 
have a positive perception of technology-enhanced learning [15]. 
 

Support Systems 
 
Implementing support systems to ensure digital inclusiveness and addressing the 
digital divide is crucial for equitable education. It is necessary to provide resources 
and support to all students to ensure equal access to education. A study by Naciri et 
al. (2021) concludes that health professions students demonstrate a positive response 
to e-learning in areas such as perceptions, acceptance, motivation, and engagement 
[24]. 
 

Figure 3: Challenges and Benefits of Online Teaching 
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Conclusion 

 
The COVID-19 pandemic has been a catalyst for significant changes in radiography 
education. The shift to digital technologies has opened new avenues for learning, 
despite the challenges it poses. Moving forward, it is important to leverage these 
innovations to improve the quality of radiography education and ensure that all 
students have access to effective learning methods. Furthermore, addressing the 
digital divide and providing support for equitable access to technology are crucial for 
fostering an inclusive educational environment. The continued professional 
development of educators will be essential to adapt to evolving digital tools and 
teaching methodologies. Ultimately, a balanced approach that integrates both 
traditional and digital learning methods will enhance the resilience and effectiveness 
of radiography education in the future. 
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