ORIGINAL STUDIES Vol 2 (1) 2021 Digital Diagnostics
DOI: https://doi.org/10.17816/DD53701 .

Students opinion about E-Learning Ghack o
in a Master course in Interventional Radiology:
a survey among participants

© Emanuele Neri', Laura CrocettiZ, Giulia Lorenzoni?, Roberto Cioni,
Adrian Brady?, Davide Caramella'

! University of Pisa, Pisa, Italy
2 Pisa University Hospital, Pisa, Italy
3 Mercy University Hospital, Cork & University College, Cork, Ireland.

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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MHeHue CTYyAEHTOB MarucTpartypbl

0 AMCTAHLMOHHOM 06y4YeHuM No cneuuanbHOCTHU
«WHTepBeHLUMOHHAA paguoNiorua» C NOMOLLbIO
3/IEKTPOHHbIX TEXHONIOMMM: ONPOC Y4aLLUXCA

© Emanuele Neri', Laura Crocetti?, Giulia Lorenzoni?, Roberto Cioni?,
Adrian Brady?®, Davide Caramella’

! University of Pisa, usa, Utanusa
2 Pisa University Hospital, Musa, Utanua
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Ob6ocHosaHue. lNporpamma MarucTpatypbl «MHTEPBEHLMOHHAA pagmMonorua» — MepBbli YYebHBIA Kypc CMELLaHHOro
TUNA, NPeLJSIOKEHHBIA HALIMM YHUBEPCUTETOM MO JaHHOMY HanpaBneHuto. [porpaMMa BKNKOYAET NpaKkTUYECKUE 3aHATUA,
OYHble NIEKUMK B OTAENeHUN «NHTepBEHLMOHHAA PaaMonorua» B COYETaHUM C OHNaH-00yYeHNeM.

Llenb — ouUeHUTb MHeHWE CTYOEHTOB 0 OUCTAHLUMOHHOM 06y4eHMM No NporpamMme MarucTpatypbl «/HTepBEHLMOHHAA
pagvonorusa» (MP) c NoMOLLbI0 3NIEKTPOHHBIX TEXHOMOMUM.

Memodel. OcHoBHan y4ebHan nporpaMMa BKIIIOYAET B cebA 3 Moaynsa OUCTAHLMOHHOTO 06YyYeHMA U 2 CMEeLLaHHbIX MO-
AynaA (GUCTaHUMOHHOE 06yYeHUe + NpaKTUYeCKUe 3aHATUA). INEKTPOHHOE 0ByYeHUe OCYLLECTBASETCA Yepes creuuanbHyio
nnaTgopMy AnA CUHXPOHHOrO NPOBEAEHWA NPAKTUYECKUX U TEOPETMYECKMX 3aHATUI B (opMe BeOBUHAPOB M OHNANH-NEK-
LMIA, KoTOpble 3anMCbIBAlOTCA M 3arpyaloTcA Ha CreuuanbHbli Be6-caifT anA npAMoi TpaHcnaumm. [pakTuyeckoe 06-
Y4eHWe NPOBOAWTCA B NIeYeBHOM yuperaeHUu, UTo No3BONAET CTYAEeHTaM NPOBOAWUTb MHTEPBEHLMOHHbIE NpoLeaypbl He-
NocpeAcTBEHHO € nauueHTamMu. [InA oLeHKM KayecTBa 00yveHUA NOArOTOBAEH OHNMaWH-0npoc M3 12 nyHKToB. CTyAeHThI
OLEHMBaNM CTeNeHb COrfacuaA C NPeanorKeHHbIMU YTBEPHKAEHUAMU 06 IPDEKTUBHOCTU 3IEKTPOHHOIO U NPAKTUYECKOr0
0by4eHMA no nATM6anbHOM LWKane. Mo nony4eHHbIM 0TBETAM paccuMTbIBaNM CPegHuUiA bann.

Pe3synemamel. B onpoce npuHuManu yyacte 16 4enoBek: YacTb U3 HUX paboTaeT B rocyAapCTBEHHbIX (HeakameMm-
YecKMx) NnedvebHbIx yuperkaeHunax (62,5%), 60NbLIMHCTBO Y4aCTHMKOB HAa MOMEHT NpOBEAEHUS OMpoca BbIMONMHWAW bonee
300 MHTEpBEHLMOHHBIX NpoLefyp B KayecTse Beaylumx oneparopoB (80%). YYacTHWMKM cornacunmch € TeM, YTO OCHOBHbIE
MPenMyLLLECTBA 3NIEKTPOHHOr0 MofynA 06y4eHMA — BO3MOMHOCTb YAANEHHOMO MPOC/yLIMBaHWUA nekumn (68,8%) u oT-
HoCWTeNbHaA delweBm3Ha 0byyeHmna (18,8%). Bce cTymeHTbl OLEHUM yKa3aHHble NpPeUMyLLECTBa He MeHee 4eM B 3 ban-
na. B uenoM nporpamma onpasaana ouaaHua ctyaeHTos B 81,3% cnydaes, Uto N03BONAET FOBOPUTL 06 3QPEKTUBHOCTM
NpeanoHeHHoH GopMbl 06y4eHMA.

3aknoyeHue. Y4acTHUKM OCTanUCb JOBOJbHBI M BbIPA3WIKM FOTOBHOCTb PEKOMEHAO0BAThL yYebHbIN Kypc CBOUM Kone-
ram. CmewwaHHaa dopma oby4eHMA Nosyunna BbICOKYI0 OLIEHKY W, KaK OXMWAeTCA, CTaHeT Nosie3HON Mofenbio U3yYeHus
WHTEPBEHLIMOHHOW pagmonorum.

KnioyeBble cnoBa: MHTEepPBEeHUMOHHAaA paanonorua; 06pasosaHme; 0npoChbl 1 ONPOCHUKHK; 06yqume; VIHd)OpMaTVIKa.
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Abbreviations and acronyms:

IR: Interventional Radiology

UEMS: Union of European Medical Specialists

CIRSE: Cardiovascular and Interventional Radiological
Society of Europe

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
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EBIR: European Board of Interventional Radiology
SIRM: Societa ltaliana di Radiologia Medica e Interven-
tistica

CME: Continuing Medical Education

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.
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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;

Disagree somewhat with the statement;

Undecided;

Agree somewhat with the statement;

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.
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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
y 9 ' Staff Radiologist
None
Less than 50

Interventional procedures performed as primary operator before
; 50-300
attending the Master course 300-1000

More than 1000

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

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

It facilitates attendance during lectures

Which of the following statements do you agree with regard to It is low-cost since the student does not move to the learning

: center
. 2
(i GriteEmo) mes(nle ol e AREED It facilitates teacher-student interaction
Other
The e-learning module of the Master course facilitates atten-
: Score 1t0 5
dance during lectures
The e-learning module of the Master course is low-cost, as the
X Score 1to 5
student does not move to the learning center
The e-learning module of the Master course facilitates teacher-
. : Score 1to 5
student interaction
The hands-on training in the Department of Interventional Radi-
. : ) . Score 1t0 5
ology increased your interventional skills
The Master course has enhanced your job opportunities Score Tto 5
The Master course attendance has changed your local interven-
: . Score 110 5
tional practice
In summary, did the Master course fulfil your learning expecta- Score 1105
tions?
Yes
Would you suggest that your colleagues should apply for the No
Master course?
Maybe

DAl https://doi.org/10.17816/DD53701
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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.
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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, Rosch [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 Sh::::s 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
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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
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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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