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Students opinion about E-Learning 
in a Master course in Interventional Radiology: 
a survey among participants
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AIM: To evaluate the opinion of students about Tele-education in a post-graduate University Master in Interventional 
Radiology.

Methods: The core curriculum of the Master is divided into 3 e-Learning modules and 2 e-Learning plus Hands-on Train-
ing modules. E-Learning is delivered through a webinar platform that allows to perform a synchronous training providing 
real-time lectures that are recorded for streaming on a dedicated website. The Hands-on Training is provided on site, assisting 
interventional radiologists in interventional procedures on patients. An online survey of 12 questions has been prepared to 
determine the quality of training. Students indicated their level of agreement regarding the impact of eLearning and Hands on 
Training using a 5-point scale. The mean score of the level of agreement was calculated. 

Results: The series include 16 participants. The 62.5% work in a public non-academic Hospital and 80% have already 
performed >300 interventional procedures as primary operator.

The main advantage of the eLearning module was considered the capability to facilitate the attendance to lectures (68.8%) 
followed by the low cost training (18.8%), with a good agreement between participants. No students scored the statements 
as less than 3. The Master fulfilled the learning expectations in 81.3% of cases with a good agreement between participants.

ConClusIons: The participants were highly satisfied and would recommend the Master to other colleagues. The blended 
type of education of our Master received high appreciation and could be a model to be follow in the future, also in IR.
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Мнение студентов магистратуры 
о дистанционном обучении по специальности 
«Интервенционная радиология» с помощью 
электронных технологий: опрос учащихся

 © Emanuele Neri1, Laura Crocetti2, Giulia Lorenzoni2, Roberto Cioni2, 
Adrian Brady3, Davide Caramella1

1 University of Pisa, Пиза, Италия
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Обоснование. Программа магистратуры «Интервенционная радиология» — первый учебный курс смешанного 
типа, предложенный нашим университетом по данному направлению. Программа включает практические занятия, 
очные лекции в отделении «Интервенционная радиология» в сочетании с онлайн-обучением.

Цель ― оценить мнение студентов о дистанционном обучении по программе магистратуры «Интервенционная 
радиология» (ИР) с помощью электронных технологий.

Методы. Основная учебная программа включает в себя 3 модуля дистанционного обучения и 2 смешанных мо-
дуля (дистанционное обучение + практические занятия). Электронное обучение осуществляется через специальную 
платформу для синхронного проведения практических и теоретических занятий в форме вебинаров и онлайн-лек-
ций, которые записываются и загружаются на специальный веб-сайт для прямой трансляции. Практическое об-
учение проводится в лечебном учреждении, что позволяет студентам проводить интервенционные процедуры не-
посредственно с пациентами. Для оценки качества обучения подготовлен онлайн-опрос из 12 пунктов. Студенты 
оценивали степень согласия с предложенными утверждениями об эффективности электронного и практического 
обучения по пятибалльной шкале. По полученным ответам рассчитывали средний балл. 

Результаты. В опросе принимали участие 16 человек: часть из них работает в государственных (неакадеми-
ческих) лечебных учреждениях (62,5%), большинство участников на момент проведения опроса выполнили более 
300 интервенционных процедур в качестве ведущих операторов (80%). Участники согласились с тем, что основные 
преимущества электронного модуля обучения ― возможность удалённого прослушивания лекций (68,8%) и от-
носительная дешевизна обучения (18,8%). Все студенты оценили указанные преимущества не менее чем в 3 бал-
ла. В целом программа оправдала ожидания студентов в 81,3% случаев, что позволяет говорить об эффективности 
предложенной формы обучения.

Заключение. Участники остались довольны и выразили готовность рекомендовать учебный курс своим колле-
гам. Смешанная форма обучения получила высокую оценку и, как ожидается, станет полезной моделью изучения 
интервенционной радиологии.

Ключевые слова: интервенционная радиология; образование; опросы и опросники; обучение; информатика.
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学生对介入放射学硕士课程电子学习的看法：一项学
员调查
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目的：探讨介入放射学硕士研究生对远程教育的看法。

方法：硕士的核心课程分为3个电子学习模块和2个电子学习+实践培训模块。电子学习通

过一个在线会议平台开展，该平台可实现同步培训，提供实时授课，并在专门的网站上录制

播放。提供实地操作培训，可帮助介入放射科医生对患者执行介入手术治疗。目前已准备了

包括12个问题的在线调查，用以确定培训质量。学生通过5分制量表说明其对电子学习和实

践培训影响的认同程度，并计算认同程度的平均分数。 

结果：本系列研究有16名学员参加。62.5％的学员在公立非学术性医院工作，80％的学员

已经以主刀身份执行超过300次介入手术。

学员一致认为，电子学习模块的主要优势是能够方便讲座出勤（68.8％），其次是培训成

本低（18.8％）。没有学生对陈述的评分低于3分。81.3％的学员一致认为，该硕士课程达

到了学习预期。

讨论：学员非常满意，并愿意向其他同事推荐该硕士课程。该复合型硕士课程教育获高度

称赞，并且可能成为未来介入放射学（IR）可以采用的模式。

关键词：介入放射学；教育；调研和问卷调查；学习；信息学.

引用本文：
Neri E, Crocetti L, Lorenzoni G, Cioni R, Brady A, Caramella D. 学生对介入放射学硕士课程电子学习的看法：一项学 员调查. Digital Diagnos-
tics. 2021;2(1):17−26. DOI: https://doi.org/10.17816/DD53701

收到: 07.12.2020 接受: 09.02.2021  12.02.2021

The article can be used under the CC BY-NC-ND 4.0 
© Authors, 2021



DOI: https://doi.org/10.17816/DD53701

20
Digital DiagnosticsVol 2 (1) 2021ORIGINAL STUDIES

IR: Interventional Radiology 
UEMS: Union of European Medical Specialists
CIRSE: Cardiovascular and Interventional Radiological 
Society of Europe

EBIR: European Board of Interventional Radiology
SIRM: Società Italiana di Radiologia Medica e Interven-
tistica
CME: Continuing Medical Education 

Abbreviations and acronyms:

InTRodUCTIon
The clinical importance and contribution of Interventional 

Radiology (IR) has grown substantially in recent decades, 
with ever-expanding applications and image-guided thera-
pies, especially in the vascular and oncologic fields. Cor-
respondingly, the demand for interventional radiologists is 
growing.

In 2009 the Union of European Medical Specialists 
(UEMS) recognized IR as a distinct specialty of radiology [1]. 
A particular objective of the “UEMS Specialist Division–Inter-
ventional Radiology” has been to establish standards for the 
required knowledge and training of interventional radiolo-
gists [2]. However, the processes and requirements for ac-
creditation and certification of IR training vary from country 
to country. To assist in the unification and standardization 
of international IR training and certification in Europe, the 
“Cardiovascular and Interventional Radiological Society of 
Europe” (CIRSE) created a comprehensive examination for 
professional interventional radiologists in 2010 (The Euro-
pean Board of Interventional Radiology, EBIR) and a “Europe-
an Curriculum and Syllabus for Interventional Radiology” in 
2013 [3]. Appropriate provision and certification of training, 
and clinical practice are now important requirements for IR 
in order to ensure a certain standard which will enhance pa-
tient care and safety [4]. For these reasons, it is imperative 
that radiologists in training acquire a minimum skill set and 
knowledge base during their basic radiology (Levels 1 & 2) 
training, which can be integrated with an advanced training 
fellowship to achieve good interventional competence [5].

Training in IR relies on a traditional and practical ap-
prenticeship to gain technical skills in minimally invasive 
interventional procedures. However, in combination with 
traditional face to face teaching, the continuous evolution of 
information technology offers new e-learning tools that have 
been already successfully adopted in medical education for 
distance learning courses [6]. Such learning technology is 
aimed at delivering training or educational content quickly, 
effectively and economically, integrating learning materials, 
tools, and services into a single solution. Perhaps the most 
obvious advantage of e-learning is that it overcomes physi-
cal distances, with the possibility to learn at any time from 
any location without having to travel or spend time away 
from work [7]. Distance learning is important particularly 
for teaching settings in which faculty expertise varies across 
sites, and for post-certification further training, catering for 

radiologists with limited time and opportunities for travel to 
teaching centers. Added to this is the possibility of making 
the course format homogeneous for all participants with a 
standard format, both in teaching and in learning assess-
ment.

A typical e-learning technology is the asynchronous 
web-based system (allowing the student access teaching 
resources at any time of their choosing) which allows great 
flexibility in timing of participation. Such technology allows 
rapid access to material suitable for radiological education, 
allows students to skip information they already know and 
move on to less familiar issues, and has the capacity to be 
easily and quickly updated. However, it is a one-way process 
with no interaction, unlike face-on-face learning.

On the other hand, synchronous learning is based on a 
real-time education with the simultaneous communication 
between multiple users. The main advantage of this model 
is the ability to improve communication and interaction be-
tween students and teachers, promoting online collaborative 
learning and discussions.

In interventional radiology, electronic communication 
provides great potential for education by disseminating new 
techniques and procedures and by creation of an opportunity 
for spreading knowledge about this ever-growing specialty 
around the globe. Up to now this learning method has not 
yet been widely used in IR training programs.

At our University a Master in Interventional Radiology 
course was started in 2017, with the aim of providing inter-
ventional postgraduate training to radiologists. The Master 
is focused on body endovascular interventions. Accredited 
direct hands-on training is provided on site in the interven-
tional suite. Lectures are provided through webinars with 
video conferencing software. The purpose of the study was 
to evaluate the opinion of students about Tele-education in 
Interventional Radiology.

MATERIAlS And METhodS

Master curriculum and training format
At present in Italy the radiology residency program con-

sists of 4 years’ training, which includes some participation 
in interventional radiological procedures. However, it is ac-
knowledged by the Italian Society of Diagnostic and Inter-
ventional Radiology (SIRM) that the training in interventional 
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procedures is not adequate to achieve core interventional 
skills. Therefore, SIRM has promoted among its members 
the development of post-graduate academic training courses 
in interventional radiology, which could integrate with al-
ready-existing radiology training programs. Since the 4 year 
Training program is not enough to provide even a complete 
interventional radiology training, the Master is foreseen as 
a complementary training to fulfill the gap caused by this 
rules. In view of this goal, in September 2016 our University 
launched the post-graduate Master in Interventional Radiol-
ogy course. The access to the Master is limited to Board 
certified radiologists. 

The Master course lasts one year, at the end of which all 
trainees must produce a thesis in order to receive certifica-
tion of training. The maximum number of course participants 
is 40, with a minimum of 8.

The core curriculum of the course is divided into 3 
e-learning modules:
1. Theory of Interventional Radiology (which includes the 

basic on “how to perform” the procedure, the clinical in-
dication, the expected outcomes, etc.)

2. Radiation Protection in Interventional Radiology 
3. CT and MR planning of interventional procedures

There are also 2 e-learning and Hands-on Training mod-
ules: 
1. Endovascular interventions (vascular applications ex-

cluding Neuro interventions)
2. Interventions in Oncology 

The Endovascular interventions module focuses on punc-
ture technique, closure devices and different endovascular 
procedures such as aortic aneurysm repair, limb revascu-
larization, uro-gynecologic and venous interventions and IR 
in emergency care.

The Oncology module includes embolization (including 
chemo- and radio-embolization) and ablation techniques, 
with a special focus on liver tumours.

Each module is weighted in CME (where 1 CME = 6 hours 
of training).

E-learning is delivered through 26 CME (156 hours) of 
teaching via a webinar platform (https://www.gotomeeting.
com/) during a period of 7 months from November to May.

Each lesson is taught by different trainers from the lo-
cal University, on one day per week, with a specific pro-
gram delivered to all participants at the beginning of the 
course.

The e-learning platform facilitates synchronous training, 
providing real-time lectures at a defined time-slot (3 hours 
per day).

Each delegate connects through a PC client to the webi-
nar server. The teacher is able to share the screen of his/her 
desktop, and interact with the delegates through audio-video 
tools. Each delegate can interact with the teacher via the 
same facilities. All lectures are recorded and made available 
for asynchronous streaming on a dedicated website, with 
restricted access for the trainees.

The participation of the students at the webinars is veri-
fied by checking the time of their entrance to and exit from 
the chatroom of the webinar.

Each student is asked by the teacher to interact during the 
webinar, but no tests need be completed at the end of each 
session. The software allows a 2-ways interaction with the 
teacher asking the students to participate and answer ques-
tions. Frequency and quality of interaction was valued as prove 
of attendance and understanding of the teaching content.

A moderator (the Master Chair) regularly attends the ses-
sion in order to regulate the interaction between teachers and 
students, stimulate questions and answers, and verify atten-
dance. 

The Hands-on Training is provided with 7 CME (42 hours), 
on site, in the Interventional Radiology Unit of the University 
Hospital.

All physicians in training take part in the daily activity in 
the Interventional suite for at least one week. During this 
time they can actively participate in all procedures per-
formed on live patients, not only as observers but also with 
the opportunity to perform the procedure with support from 
and teaching by skilled Radiologists.

The Interventional Radiology Unit has 2 fluoroscopy 
suites; therefore no more than 4 students per week can par-
ticipate simultaneously and they must agree the timing of 
their specific week of training with the Master Chair. Beyond 
this week, additional hands-on training can be provided upon 
request by the students.

At the end of the course each student produces a thesis 
on a chosen topic of interventional radiology, that is dis-
cussed during a dedicated session of thesis defense. 

Survey among participants
To determine the quality of this training, an online survey 

among Master course participants was prepared, using open 
access Google Form software and structured in 12 questions 
about the student’s professional background in IR, personal 
motivations for participation in the course, and their level 
of agreement with regard to the impact of e-learning and 
hands-on training on their clinical practice (Table 1). 

The survey was launched through the mailing list of Mas-
ter course participants and respondents were able to access 
the online Google form for responses for 1 week. 

Students indicated independently their level of agree-
ment with questions about the impact of e-learning and 
Hands-on Training, using a 5-point Likert scale, as follows: 
1. Strongly disagree with the statement; 
2. Disagree somewhat with the statement; 
3. Undecided;
4. Agree somewhat with the statement; 
5. Strongly agree with the statement.

The mean score of the level of agreement was calcu-
lated. A mean score of 4 was considered to represent “good” 
agreement between respondents, a score of 5 “complete” 
agreement.

ORIGINAL STUDIES

https://www.gotomeeting.com/
https://www.gotomeeting.com/


DOI: https://doi.org/10.17816/DD53701

22
Digital DiagnosticsVol 2 (1) 2021

Table 1: Online Survey to determinate the quality of Training of the IR Master course. 
The level of agreement in questions 5 to 11 was indicated using a 5-point scale, as follows: 1, strongly disagree with the 
statement; 2, disagree somewhat with the statement; 3, undecided; 4, agree somewhat with the statement; 5, strongly agree 
with the statement. 

QUESTIonnAIRE

Which is your role in the Imaging Department? Chair
Staff Radiologist

Interventional procedures performed as primary operator before 
attending the Master course

None
Less than 50
50-300
300-1000
More than 1000

Reasons for attending the Master course (more than 1 answer 
possible)

Personal motivation only (to acquire or improve interventional 
competences)
Personal motivation and need for interventional radiologists in 
the Imaging Department
No specific personal motivation but forced by the need for 
interventional radiologists in the Imaging Department
No opportunity or inadequate interventional training during 
Radiology Residency
Other

Which of the following statements do you agree with regard to 
the e-learning module of the Master?

It facilitates attendance during lectures
It is low-cost since the student does not move to the learning 
center 
It facilitates teacher-student interaction
Other

The e-learning module of the Master course facilitates atten-
dance during lectures Score 1 to 5

The e-learning module of the Master course is low-cost, as the 
student does not move to the learning center Score 1 to 5

The e-learning module of the Master course facilitates teacher-
student interaction Score 1 to 5

The hands-on training in the Department of Interventional Radi-
ology increased your interventional skills Score 1 to 5

The Master course has enhanced your job opportunities Score 1 to 5

The Master course attendance has changed your local interven-
tional practice Score 1 to 5

In summary, did the Master course fulfil your learning expecta-
tions? Score 1 to 5

Would you suggest that your colleagues should apply for the 
Master course?

Yes
No
Maybe

ORIGINAL STUDIES
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All responses were automatically processed by the form 
and presented as charts on a Google spreadsheet. 

RESUlTS
Sixteen out of 16 (100%) students of the University Mas-

ter in Interventional Radiology course who had provided their 
names and affiliation addresses were invited to complete the 
survey. Not all of 16 answered every question; hence, the 
number in each table may not total 16 responses.

The attendees came from different Italian regions and 
only one participant was a local Radiologist. The majority of 
them (62.5%) work in public non-academic Hospitals, all as 
Staff Radiologist. 

Before attending the Master course, all participants were 
already members of CIRSE and 80% of them had already 
performed a substantial number of interventional procedures 
(>300) as primary operator. 

The most common motivation for participating in the 
Master course was a personal desire to acquire or improve 
the individual’s interventional competence (75% of students); 
25% were motivated also by the need for a trained Inter-
ventional Radiologist in their Imaging Department. In 12.5% 
of cases, students attended the Master course because of 
a belief that the interventional skills acquired during their 
Radiology Residency were inadequate.

Regarding the e-learning module of the Master course, 
the majority of participants (68.8%) considered the main ad-
vantage to be the capability to facilitate remote lecture atten-
dance;  18.8% chose the low-cost system and 12.5% the fa-
cilitation of teacher-student interaction as the principal benefit.

The level of agreement (on a Likert scale) with the state-
ments regarding the e-learning module of the Master course 
and the Interventional skills and practice is summarised in Ta-
ble 2. No trainees scored the statements as less than 3 on the 
5-point rating scale, indicating that all of them agreed to some 
extent with all statements, but the level of support differed. 
In particular, facilitation of off-site attendance of lectures and 
the low-cost system of the e-learning module of the Master 
course were scored particularly highly in terms of agreement.

The Master course fulfilled the learning expectations in 
81.3% of cases with a good agreement between participants 
(mean score 4.25±0.775), and 93.8% of participants would 
recommend the Master course to other colleagues.

dISCUSSIon
Over the years, there has been a worldwide growth in 

IR post-graduate courses to ensure the provision of more 
trained IR practitioners with competent knowledge and prac-
tical skills. Some of these take the form of one or more 
years of full-time Fellowship training, working exclusively 
in IR. Others involve shorter periods of training, with vari-
able opportunities for hands-on work and varying amounts 
of formal didactic teaching. Accreditation and certification 
for IR training varies from country to country, with differ-
ent learning methods and tools used to develop advanced 
interventional competencies.

In 2001, Rösch [8] stated that tele-education was becom-
ing an essential part of interventional education to help “the 
growing number of interventionalists around the world to 
expand and improve standards of their treatment”.

Our post-graduate Master course is the first blended 
course in Interventional radiology education in which hands-
on training with face-to-face time in the Interventional suite 
is enhanced by online learning. It is designed to offer a fea-
sible middle ground between e-learning (which can teach 
theory but cannot provide direct training in the manual skills 
required in IR) and full-time practical IR Fellowship-level 
training (which cannot be accessed by already-qualified 
radiologists with existing work commitments, who want to 
upgrade and expand their skills).

A recent large meta-analysis by the United States De-
partment of Education [9] concluded that blended learning 
was significantly more effective than fully face-to-face or 
online courses and is an important emerging mode of in-
struction in specialist education.

One of the reasons we decided to adopt this type of edu-
cation method was to promote students’ participation with 
real-time distance learning.

Table 2. the mean score of the level of agreement of the statements regarding the e-learning module of the Master and the Interventional 
skill and practice 

Questions Mean 
Scores Std dev

The e-learning module of the Master course facilitates attendance during lectures 4,56 0,629

The e-learning module of the Master is low-cost, as the student does not move to the learning center 4,88 0,342

The e-learning module of the Master course facilitates teacher-student interaction 3,81 1,424

The hands-on training in the Department of Interventional Radiology increased your interventional skills 3,56 1,209

The Master course has enhanced your job opportunities 3,69 1,401

The Master course attendance has changed your local interventional practice 3,4 0,828

ORIGINAL STUDIES
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All participants were already staff radiologists in their 
own hospitals at the time of the course, with on-going work 
commitments. The use of an e-learning method was one 
way in which course participation by these already-employed 
radiologists could be facilitated in a timely and cost-effective 
manner [10, 11].

All participating radiologists could learn from any loca-
tion without having to travel or spend time away from their 
base hospital. The majority of course participants considered 
the main advantage of the course structure to be the capa-
bility to facilitate lecture attendance from their home base, 
followed by the low cost of the course resulting from its 
e-learning structure. 

The deployment of digital imaging networks, teleradiol-
ogy, and Internet services strongly suggests that e-learning 
will become an important method of education in radiology, 
particularly for young physicians and students who are com-
fortable using these new technologies and require to be eas-
ily and quickly updated [7]. 

However, the tele-education method is not without its 
disadvantages.

In 2007, Cook [12] analyzed the pros and cons of this 
new type of learning, pointing out that the main disadvan-
tages are related to social isolation and the de-individualized 
instructions due to an absence of face-to-face contact be-
tween teachers and students. This is particularly true in case 
of an asynchronous system, which offers flexibility in the 
timing of participation to the detriment of the direct inter-
action between teacher and student that is still seen as a 
necessary component of education.

The platform of our Master course was explicitly de-
signed to overcome these limitations.

Several studies [9, 13–14] report that online instruc-
tion cannot completely replace traditional education, while 
a combination of e-learning and face-to-face lectures is the 
preferred type of education, at the best convenience of the 
students.

Our platform provides a synchronous tele-education sys-
tem in which all participants are connected in real-time, and 
can interact directly with the academic staff online if they 
have questions or doubts. Teachers take on the role of facili-
tators, monitoring and guiding the discussion as needed and 
providing or helping students to find additional resources, as 
in a traditional classroom.

All lectures are recorded, facilitating the repetition and 
temporal spacing required for enduring learning, giving the 
students the opportunity to learn or revise the subject in their 
own time and at their own speed.

In our survey, participants rated this type of e-learning 
module positively with quite good agreement between re-
spondents regarding the benefit of facilitated teacher-stu-
dent interaction.

However, personal contact between the course par-
ticipants and teachers is still an important ingredient in 
the learning situation; online courses are not universally 

accepted, with a percentage of students preferring tradi-
tional lecture-based courses.

This is a limitation of the tele-education module, which 
could be overcoming with some modifications.

Not all e-learning approaches are equally efficient, and 
e-learning success depends also on the provided content. 
For this reason, teachers must learn the necessary techno-
logical skills and teaching strategies to create effective edu-
cational online environments and they must prepare proper 
material to obtain the desired e-learning results [15].

Moreover, personal contact between teachers and stu-
dents can be provided by hands-on training with face-to-face 
contact. To ensure this element is provided for, our Master 
course combines online learning with traditional hands-on 
training in the Angio suite with the opportunity to watch ex-
pert interventionalists in action in their own suites, working 
with their own teams, and with the possibility to interact with 
them and participate actively in performance of procedures.

Regarding the hands-on training in the Department of 
Interventional Radiology, not all participants agreed that it 
increases their interventional skills. This is probably due to 
the limited number of hours of the hands-on training mod-
ule of the Master course at present; this time availability 
may need to be increased as the course develops, bearing 
in mind that practical hands-on training is a key component 
of IR teaching.

Overall, the participants who took part in the survey were 
highly satisfied with the course and would recommend the 
Master to other colleagues.  

ConClUSIon
Distance learning represents an educational technique 

which occupies a significant place in real-life medical teach-
ing, especially in postgraduate and continuing medical edu-
cation. Our Master courser has shown that this type of edu-
cation can be implemented in the Interventional Radiology 
scenario, providing an opportunity for spreading knowledge 
about this ever-growing subspecialty around the globe. 

Overall, the study suggests that the blended type of edu-
cation of our Master course is a feasible contribution to IR 
training, received high appreciation among participants and 
could be a model to be followed in the future.
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