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Chapter 9

Teaching and Integrating eHealth
Technologies in Undergraduate / Postgraduate
curricula and Healthcare Professionals’
education & training

Abstract

This book chapter offers a new insight into the methodology of teaching eHealth by in-
tegrating eLearning tools at the medical undergraduate level, the postgraduate level and
at the level of continuous professional education (CPE) in highly demanding clinical en-
vironments such as that of critical care. Many and significant challenges are posed to
a healthcare profession student today, at both undergraduate and postgraduate levels,
as one is required to learn and practice or even design the modern and technology-rich
clinical environment. Even more challenges are faced by healthcare professional that are
responsible for "real patients" and require taking decisions on the job and occasionally
under high pressure. Such decisions must be based on accurate and reliable data, com-
plete and readily available. Conclusively, we discuss prospects of learning and practicing
eHealth, the challenges in integrating innovative IT technologies to eLearning and the
concept of embedding those processes to a real time assess-educate-assess cycle that uses
real time data analytics and advanced micro-learning tools to optimize outcome.

Keywords: eHealth, eLearning, Education, Teaching, Medical students, Healthcare pro-
fessionals, University courses, CPE.

1 Introduction

The use of "eWords" such as eBusiness, eCommerce and many more, is an at-
tempt to convey the principles, enthusiasm and high expectations that the elec-

tronic era and the ever-expanding use of Internet tools has created. This new reality
shaped new opportunity addresses and creates numerous challenges to the tradi-
tional healthcare information technology industry, and coined the use of a new term
eHealth. Several definitions have been used in academic literature for eHealth, such
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as medical informatics or information and communications technologies for health
(ICT for health).

From the economic perspective eHealth comes to increase efficiency in an in-
dustry which exhibits one of the largest inflations in employment, i.e. healthcare,
thereby decreases the costs by eliminating duplication of tests, unnecessary exam-
inations, and admission through enhanced communication possibilities between
healthcare institutions and the patient involved. Thus, we can improve quality, by
allowing sharing of medical data between different healthcare providers and direct-
ing the patient to the best, more suitable and available medical facility at all times
and at all places. Effectiveness and efficiency are guided by evidence based scenar-
ios. Evidently, from the healthcare perspective, eHealth revisited the relationship
between the patient and the doctor by enabling change of the classical statement
"the doctor will see you now " by "the patient will see you now " (Topol, 2015),
forming a new, patient centered philosophy(Schiza et al., 2015a). Diagnostic and
therapeutic decisions nowadays take place in a shared data environment thus their
accuracy and efficacy are dramatically improved.

Technology is meant to help the patients, the citizens at large, and healthcare
providers. Students studying medicine, for instance, need to be aware of the eHealth
technological developments as their future working environment is rapidly and
continuously changing now and in the years to come. Medical faculty in turn, needs
to prepare students for a successful entry into the practice. Even though the first
year student these days are much more computer literate when compared to the stu-
dents few years ago should not entertain our fears of the dangers of staying behind
from making full utilization of the opportunities that ICT can offer to healthcare. By
the time a first year medical student completes ones studies and specialized training
and end-up practicing medicine at least 8 years will laps. Eight or even three years
in ICT changes bring changes to any profession equivalent to at least fifty years.
Therefore the medical student should be taught not only the todays trends in using
ICT means but to learn to invent the future and vision the future with an open mind.
The today’s professors teaching eHealth to the medical student should inspire them
to invent the future in medical practice. In addition to this the eHealth professor
should teach eHealth in an entirely different way when it comes to postgraduate
level, and entirely different when it comes to the medical practitioners in hospital
and clinics at present. The courses for the last category should be adapted on a case
by case manner in order to accommodate the needs of medical practitioners who
entered practicing a year ago at one end and those who entered medical practice
decades ago on the other end. The answer to this reality is training at the job in
a continuous way for catching up but most importantly for preparing oneself for
the present and the future. Stated in a philosophical way an eHealth professor has
the imperative responsibility to inspire students and medical practitioners to appre-
ciate the motto "I am aged as a learner - Διδάσκω αεί διδασκόµενος", the paternity
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of which belongs to Solon (640-560 BC), the well-known Athenian lawmaker and
philosopher.

Learning methodology: Evidently, teaching and learning methods at undergrad-
uate, postgraduate and professional levels can be very different. To promote eLearn-
ing approach, it is essential for institutions to introduce and support the use of
eLearning technologies at all levels, from learning resources, to teaching and as-
sessment. This is especially important for postgraduate students that use a more
self-directed style of learning. Professional education and continuous education
pose nowadays important challenges (i.e. time, style, motivation, and resources
limitations) and eLearning may offer solutions to those challenges. It may do so
by integrating learning processes into the work environment, by changing teach-
ing style to micro-learning and competency based learning, thus stimulating and
incentivizing professionals (TelePrometheus, 2013; Vaitsis et al., 2017). Firstly, we
describe a model of preparing medical students for the aforementioned challenges,
in a two-semester introductory course on eHealth, placed in their first year of their
undergraduate studies. The curriculum aims to introduce students into eHealth
technologies and competencies and give them the theoretical background as well as
the exposure necessary to understand these applications and their clinical, ethical-
legal and cost/effectiveness characteristics. Then we describe an innovative cur-
riculum for a newly established, part time, distance learning MSc in applied Health
Informatics & Telemedicine tailored to mixed cohorts of health care/IT graduates.
It offers eight modules as follows:

1. National Health Information Systems & Hospital Information Systems;

2. Standards & Technology assessment;

3. Patient Medical Records and Electronic Prescription Systems;

4. Medical Image processing and analysis;

5. Telemedicine applications;

6. Patient data management & decision support;

7. Biomedical databases & Biomedical research methodology;

8. Tendering and Hospital Information project management - Design to deploy-
ment.

The technical details being a total of 100 ECTS spread to: 10% live/interactive ses-
sions, 70% self-directed learning and assignments as well as virtual Labs (Image
processing, Data analysis, Medical Record, Tendering & eHealth Project Manage-
ment, and Health Informatics Standards. The last course to be presented was de-
veloped by the Nicosia General Hospital-Intensive Care Unit and the Open Uni-
versity of Cyprus, in collaboration with the University General Hospital-Intensive
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Care Department of Heraklion in Crete. This collaboration was co-funded by the
EU-INTERREG Cross-Border Cooperation Programme "Greece-Cyprus 20007-2013
" Tele-Prometheus. This programme is aimed to revolutionize continuous educa-
tion/learning process in ICU healthcare professionals and patients’ families. Em-
phasis is put to the use of eHealth/eLearning tools to facilitate learning processes
and optimize learning outcomes as well as to describe success indicators in learning
and practicing eHealth. Triangulation of perceived educational needs, peer per-
formance review and clinical audit results is described as an innovative approach
to personalized learning, especially at the continuous professional education (CPE)
level. It should also mentioned that in this book chapter we introduce a continuum
of eHealth education modules/services taught, at the undergraduate level, at a post-
graduate level distance learning an Applied Health Informatics & Telemedicine MSc
course, and at the professional/patients’ education level, embracing the general
principles shown in Figure 1.

Figure 1: eHealth Teaching/Application(s) Principles.
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2 eHealth Education Curriculum

1 Undergraduate Level

Module: Electronic Health and Medical Informatics (UCY, 2013) AFMC (The Association
of Faculties of Medicine of Canada) (AFMC, 2016) has carried out a project with the
goal to improve clinical practice and patient care by supporting clinicians adopting
and using electronic health record systems. Based on their findings, topics to be
considered for inclusion in an eHealth training curriculum could be:

• Patient physician communication and professionalism, privacy, confidential-
ity, ethics and rules of accessing patient records,

• Information literacy, information management, searching for information,
web databases, critical appraisal and evidence-based medicine,

• Specific instruction on local EHR or similar systems,

• Different types of technologies and records used

• eHealth in other specific applications (i.e. Telemedicine systems)

• Using mobile devices,

• Medical imaging and imaging management systems, such as PACS,

• Mobile health,

• Social media for use in discussion and information sharing.

One of their major concerns when the above was proposed is that none of
Canadas’ Medical Faculties teaches eHealth as a separate autonomous course, a fact
that may pose difficulties to students adopting and using effectively eHealth tech-
nology later in their professional training and most importantly using it construc-
tively in practicing medicine during their career (Ludwick and Doucette, 2009). Our
preposition which was applied few years ago was to introduce two eHealth courses
during the first year of studies, one for covering the theoretical aspects with a dy-
namic syllabus based on the above mentioned topics and extended, followed by
another course in the form of seminars during the second semester of studies. The
latter to be administered by selected medical practitioners who are ahead of their
time and as pioneers have employed eHealth principles in their everyday routine
practice.
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Learning Objectives/Curriculumn

This course is taught during the first-year of a six-years medical curriculum
and before the students are exposed to the clinical environment. This aims to
ensure that they acquire knowledge and skills for understanding better and
appreciating the new eHealth technologies. The content of the course is deal-
ing with the legislative, social, and ethical issues of eHealth, helps students to
understand and use patient-centred approach in their medical practice. It also
introduces students to medical practice/mechanisms of health & disease mod-
elling, data processing, and new knowledge generation helping them to classify,
standardize, and use biomedical health data for preventing diseases, following
the principle "invest in health to avoid illness". Additionally, the principles of
data acquisition, management, standardization and presentation of information
are taught. The objectives and the content of the two courses is analysed here below.

Semester one (Course CS041: eHealth and Medical Informatics)

During the first Semester of their studies a lecture series is followed in a dynamic
Moodle environment with student participation using their laptops for accessing
real-time teaching material as directed by their professor. An electronic class is cre-
ated and the students have the lecture notes and other relevant material, do and
submit their homework on line, generate discussion groups, and take their examina-
tions online (UCY, 2013). Selected topics are outlined below even though the topics
may change from year to year due to the dynamic change in technology and its pen-
etration in the medical profession. Most of the notes are likely to become outdated
the next day and thus a dynamic teaching environment such as Moodle helps the
instructor and the students to keep up with the changes and the new technological
achievements penetrating the medical practice in many aspects. In addition to tech-
nology there are relevant legal issues and European directives which change and
must be followed. The student must become aware that the medical professional of
the future must be fully computer literate and be on top. This will safeguard that
technology will not overcome the medical professional; technology should be the
servant and not the other way round. The myth that technology will substitute the
human in the medical practice should remain a myth. It’s a truth which will never
change that: technology is a good servant but a terrible master.

eHealth: Philosophy - Science – Tools

The first lecture is about the history of eHealth. Introduction to the basic con-
cepts of information technology in health and the basic concepts of computer sys-
tems with reference to health applications and description of medical information
exchange scenarios.
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Forms of eHealth

These two presentations focus of what is the meaning of eHealth and how Eu-
ropean Union and others defines it. Some examples of the use of eHealth are pre-
sented like telemedicine, consumer health informatics, mobile health etc. Also, an
overview of a National Health System (NHS) and the necessary support informa-
tion systems both at national and European levels are presented. Analysis of the
European Directive for Patient Summary for enabling the cross-border healthcare is
given (European Commission, 2013).

Medical Technology and Information Technology

Explanation of what medical technology represents through the years and how
this evolved. Legacy systems such as Laboratory Information System (LIS), PACS,
etc. are presented. Furthermore, Radiology Information System (RIS) i.e. the anal-
ysis and description of the basic principles of systems that support imaging sys-
tems. Principles of interfacing and communicating with the electronic health record
(EHR) support subsystem and the record management system (RMS). Finally, vari-
ous management system activities such as the analysis and description of the basic
principles of the information system for hospital’s wider administrative and finan-
cial services (accounting, human resource management, materials and consumables
management and warehouse management) are presented.

Electronic Health Record: International Standards and Applications of the EHR

Analysis and description of the basic elements included in the EHR. These ele-
ments are the patient summary and the extended patient summary which are both
well-structured and compulsory and the optional part which is used mainly by
the owner as notepad. Emphasis will be given in explaining how interoperability
among health professionals is achieved by a well-structured scheme. A fully cov-
ered healthcare system both at national and European levels can only be achieved if
a standard and interoperable EHR becomes available. In this sense EHR is consid-
ered to be the cornerstone of a national healthcare system (Schiza et al., 2015a).

Mid-term examination

Online examination is administered with open notes facilitated by the Moodle
platform.

Computational Intelligence and Diagnostic Systems

Computational intelligence for building diagnostic systems helps to capitalise
and build on the vast amounts of medical data that exists in the EHR databanks.
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Through appropriate anonymization and data protection methods and technolo-
gies, biomedical data cohorts become available for researchers to develop intelligent
tools for early diagnosis, prognosis and thus prevention. Furthermore, telemedicine
applications, image and signal processing applications are explored.

Legislative and Social Framework for eHealth - The European Experience

It is explained why each country must make their own legislative framework
based on the EU Directives. Emphasis is given to the national and EU legislative sys-
tem and problems of cross-border care. Reference is made to the key issues of legis-
lation for the management of medical information (medical confidentiality, medical
information circulation, patient centred approach versus doctor centred approach,
patient rights and health professionals). This section also covers interoperability
issues and how proper legislation can help achieve it. The European Interoperabil-
ity Framework is presented through the Integrating the Healthcare Enterprise (IHE)
protocols (ITI Planning Committee, 2015). The open consultation framework for
activating health professionals, suppliers, software developers, and healthcare so-
lutions providers is presented from its legal perspective. Presentation of the use of
computerized systems for the improvement of the medical services provided will
be given and the legal issues associated is outlined (Neofytou et al., 2015).

eHealth Vision

National roadmap and strategic pillars for evolving eHealth based on EU direc-
tives, adapted to the local environment is presented. They include public hospitals’
reform and autonomy, quality assurance of services and efficiency, active research
and development participation, e-Prescription at national level, and homogeniza-
tion of public and private health institutions and services (Schizas, 2017).

Group Presentations by Students

The students are taken in small groups to planned visits in a hospital and ob-
serve the data collection activity and follow the information flow system in a real
medical environment. The students are given the opportunity to talk to the medical
professional on the job and try to identify the decision-making activity and storage
and retrieval of data. As a group exercise are asked to prepare a report with visual
aids, upload on Moodle, share it with the rest of the class and make a power point
presentation in class to the other students. A discussion is followed and the whole
session is videorecorder for future reference.

Final examination

Online examination is administered with open notes facilitated by the Moodle
platform.
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Semester two (Course CS042: eHealth and Medical Informatics Seminar Series)

During the second Semester the course is turned into a Seminar Series where
experienced doctors and other health professionals who are using eHealth in their
everyday practice are invited to give a seminar based on their experiences. A selec-
tion of Seminars on eHealth and Medical Informatics are given by selected health-
care providers. These seminars are aimed to reflect the everyday experience of the
presenters in the use of eHealth technologies for making their practice easier and
more cost-effective for their patients and Institutions (UCY, 2013). In this way the
students will have the opportunity to hear the truth and be advised by one of them
to become (medical professional). Furthermore the students are asked to select one
of the topics presented and carry out a study by searching additional material from
the internet and from sources given by the corresponding topic. Every student has
to take a step further and analyse this topic deeper, envision potential benefits, and
explain how they see it applied in five years from present. They are also asked to
argue on how an eHealth environment will change the life of medical professionals
and citizens, and how societies will be reformed in the chosen area of medicine. The
students at the end of the course will have the opportunity to present their studies
in front of the class and communicate their report to the professional who gave the
respective seminar. The whole procedure is facilitated by the Moodle environment
and as it progresses the students begin to appreciate more the interactive and par-
ticipating teaching environment created. The course is being taught for the last six
years and one can observe its dynamic change in the topic selection, content, and
the easy by which one can find medical professional who are will to present their
professional specialization and show how this is continuously affected by the use
of eHealth in the medical profession. Most importantly the students come up in
many occasions with ideas that can take one step further the improvements seen
and presented. This is turned into a very effective didactic tool because it triggers
the imagination of the students and their curiosity for the medical profession in
years to come.

The interaction of the presenters with the students however becomes beneficial
to the former because occasionally during the discussions followed in the class or
the discussions taking place via the Moodle environment some very inspiring issues
arise by the students which turn out to be beneficial to the presenters for further
developments. Some of the seminar series titles given are:

• Electronic Health Record: From theory to practice – Examples from Internal
Medicine and Infectious diseases.

• Electronic Health Record of the new-born and primary care: Paediatrics of the
next generation.
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• Informatics Applications and eHealth in everyday life medical practice for op-
timizing therapy and safety of the patient.

• Electronic Health Records in the era of Value driven care.

• Electronic Health Records of total arthroplasty in Orthopedic Surgery: Scien-
tific, clinical, economic and political importance.

• Digital Technology as another invention in the service of medicine.

• Optimizing health care outcomes via Electronic Health Record.

• eHealth in Cardiology.

• eHealth and Precision Medicine.

• Bioinformatics: An essential factor in enhancing medicine in the direction of
molecular precision and personalization.

• eHealth and Non Invasive Prenatal Testing (NIPT).

• Biosignals in novel medical practice.

• Transport and management of patients with spinal cord injury within 12 hours
is achievable by means of electronic medicine.

• The importance of eHealth in Ergonomics and Labour medicine.

• Generation – monitoring – and management of biosignals of the severely ill
person in an ICU environment.

• The impact of modern technology in the prevention of heart attacks and
stroke.

Teaching Methodology

Lessons are taught using the Moodle platform, and include: Lectures/presentations
(2 hours per week), tutorial (1 hour per week), and discussions. Visits to hospi-
tal clinics are made for observing data the data flow, collection and storing. Stu-
dents are given the opportunity to explore how data is used by the medical pro-
fessional for monitoring the patients statues of the past, present, and future which
makes the appreciate the terms, prognosis, diagnosis, preventive medicine, preci-
sion medicine, etc. During lectures, students are required to have their personal
computer for online searching and viewing as directed by the instructor. As part of
the course during the second semester at least eight medical professionals who are
using eHealth in practice are invited according to the subject and their availability,
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from Cyprus and abroad for giving presentations to the students. It is also planned
as mentioned earlier and when circumstances allow, on-site visits of students to
medical units for real time experience.

Assessment Methodology

Student evaluation performance is based on individual work (exercises) (10%),
teamwork (group exercises) (15%), midterm online examination (25%) and final on-
line examination (50%).

2 Postgraduate Level

Applied Health Informatics (OUC, 2016)
The curriculum exposes students to a comprehensive, high specification and mod-
ern analysis of the various applications of computer science and web, PC, mobile
applications in healthcare services. Skills development:

(a) understanding of the most common problems and challenges in delivering
effective and cost-efficient healthcare

(b) parameterization and analysis of relevant sustainable solutions and

(c) implementation and integration of the proposed solutions in existing clinical
environments and monitoring of results and patients’ outcome.

Investment in knowledge, understanding and skills development is carried out
through virtual workshops and Labs (ahi.vlab.ouc.ac.cy).

Learning Objectives/Curriculum

National Health Information Systems & Hospital Information System

This course introduces the student to the sources of public health requirements
such as knowledge of population size and characteristics, the cause of mortality and
morbidity, and the state of health practice in a community. The course will also
equip students working in a health information system environment with a fun-
damental knowledge of concepts and components of hospital information systems.
The course will involve lectures, laboratory problems, and an end-term examina-
tion.
Learning Objectives

• Identify the state of the art Health Informatics (HI) Applications and the need
of introducing innovative technologies in Health Care environments.

• Explain the exploitation and application of HI.
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• Describe the fundamental concepts of contemporary technologies and their
applications in the Health domain.

• Summarise the importance of HI and standards in Health Care applications.

• Locate organization, technology and institution problems and restrictions in
HI applications.

• Evaluate the difference European and International Health Systems design ap-
proaches.

Standards & Technology assessment

Description: This course analyses the present system of identifying and testing
medical technologies and of synthesizing and disseminating assessment informa-
tion. The course focuses on the flow of information that is central to an efficient
assessment system. Methods for testing technologies and for synthesizing infor-
mation are explored, and a compendium of data and bibliographic sources are in-
cluded. The course also describes he innovation process for medical technologies,
the effects that federal policies have on that process, and the needs those policies
generate for technology assessment information.
Learning Objectives

• Identify the application of HI standards

• Explain the implementation of HI services using standards and the importance
of communication interfaces among digital systems.

• Describe the fundamental concepts of Coding and Taxonomy.

• Summarise the needs of HI applications and the most common standards ap-
plied in HI systems.

• Locate organization, technology and institution problems and restrictions in
HI applications.

• Evaluate HI standards and the need of enforcing the usage of standards in HI
systems.

• Analyse the benefits of standard compliant HI systems.

Patient Medical Records and Electronic Prescription Systems

Description: This course introduces the student to the important role of elec-
tronic medical records in today’s complicated health care environment in planning,
evaluating, and coordinating patient care in both the inpatient and the outpatient
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settings. The course completes the medical record model with an introduction to
E-prescribing systems and issues related to pharmacy automation, medication com-
pliance, pharmacy databases, CPOE and adverse drug events (ADE). Learning Ob-
jectives

• Identify the most important Medical Record applications

• Explain the exploitation of standard compliant MR applications

• Describe the fundamental concepts of MR applications.

• Summarise the benefits of utilising MR applications in Health Care environ-
ments.

• Locate organization, technology and institution problems and restrictions of
the MR applications.

• Evaluate the most important MR implementations (open source vs commercial
vs proprietary software).

Medical Image processing and analysis

Description: This course gives an overview of medical image foundation en-
hancement, analysis, visualization, and communication as well as their applications
in medical imaging. Basic approaches to display 1-D, 2-D, and 3-D biomedical data
are introduced. As a focus, image enhancement techniques, segmentation, texture
analysis and their application in diagnostic imaging will be discussed. To complete
this overview, storage, retrieval, and communication of medical images are also in-
troduced. In addition to this theoretical background, an overview of useful software
tools is given.
Learning Objectives

• Identify state-of-the-art tomography depiction technologies and the impor-
tance of tomography depiction in diagnosis and treatment.

• Explain the technologies applied in biological tissue depiction.

• Describe the methodologies applied in medical image reconstruction and the
techniques in medical image enhancement.

• Summarise the medical image analysis and processing procedure phases and
the most important techniques used in every processing phase.

• Describe the state-of-the-art storage, retrieval and communication techniques
in Medical Image Management systems.
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Acknowledge state-of-the-art medical image automatic (or semi-automatic) process-
ing systems and the importance of these in diagnosis.

Tendering and HI project management – Design to deployment

Description: This course examines traditional project management approaches
to understand how they can best be applied to health informatics. A range of ad-
vanced technologies are introduced. Good practice in IT project management is
examined and relate to the health context. A real case tendering example is used in
order to better understand the tendering procedure.
Learning Objectives

• Describe the basic methods in management and administration of Health In-
formatics projects.

• Evaluate the institution’s required resources to develop a HI project.

• Design, analyse and resolve scheduling networks and identify project’s critical
tasks.

• Propose effective human resource management methodologies to amplify ef-
fectiveness.

• Risk assessment and Risk management.

• Project Management.

• Prepare and manage procurements.

Telemedicine applications
Description: This course provides a review of the history of telemedicine

and telemedicine applications. Comprehensive reviews of current "traditional"
telemedicine programs as well as "extreme" telemedicine applications are also pre-
sented. Current telemedicine programs, their development, licensure, accreditation,
reimbursement policies, privacy policies, medico-legal aspects and why many pro-
grams fail are also examined.

Patient data management & decision support systems

Description: Patient Data Management Systems (PDMS), are innovative com-
puter systems, which attempt to integrate administrative functions and clinical
decision making. Introducing this type of innovation tends to have far broader
ramifications across the overall business domain. This course objective is to illus-
trate the resulting complexity of the relationship between this type of technology
and organisational change through the investigation of as many facets as possible
of the implementation of a PDMS in an intensive care unit (ICU).
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Biomedical databases & Biomedical research methodology

Description: This course will illustrate students extensively about relational
databases as an alternative to textual databases. Topics include design and im-
plementation of custom databases, modification or pre-existing databases, and
database management. Students will become well versed in SQL, including
database construction, modification, and query design. Use of relational database as
an analytical tool will be emphasized. This course will also provide an overview of
the designing, conducting, analysing and interpreting phases of biomedical research
procedure.

Teaching Methodology

Distance Learning Modules: 8 modules of 16 weeks duration (8 x 10 ECTS each)
and a final dissertation (1 x 20 ECTS), 100 ECTS in total. Each module includes
weekly live lectures (lectures are recorded for asynchronous access), group consul-
tation video conference meetings (tutoring students), module specific essays (col-
laborative/individual work)/virtual labs exercises (e.g. image processing, patient
medical record, health informatics standards and project design, implementation
and management) and module final examination.

Assessment Methodology

The student evaluation performance will be based on individual work(exercises)
(10%), teamwork (group exercises) (15%), midterm examination (25%) and final ex-
amination (50%).

3 Continuous Professional Education - TelePrometheus Paradigm

Improvements in eHealth and technologies are creating the groundwork for a revo-
lution in education, allowing learning to be personalised, collaborative and learner
centred learning (transforming the role of the teacher from disseminator to facilita-
tor), following the principles of open education.

Emphasising results driven approach Tele-Prometheus adopts the concept of tri-
angulation of self-assessment, peer review and quality of care indicators in shaping
education and training priorities. In this changing paradigm, educators no longer
serve as unique distributors of content, but they rather become facilitators of learn-
ing facilitators and tutors. Tele-Prometheus enables educators to do so by providing
them with a set of online resources to facilitate the learning process (Ruiz et al.,
2006).
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Figure 2: TelePrometheus Development Methodology.

Objectives

The primary objective is the implementation and continuous upgrade of a novel
tele-education platform, targeting health professionals, by means of enrichment of
working environment with educational procedures. Secondary objectives:

(a) Transcript clinical needs into education processes,

(b) integrate those processes into the clinical routine of healthcare professionals
including clinical information systems and

(c) extend eLearning services to patients’ relatives creating an integrated experi-
ence from hospital environment to the community.

Platform Description

Training in demanding professional environments, such as that of an ICU, com-
bines theoretical knowledge, practical skills, integration of information technology
(IT) into clinical practice and attitude formation tailored to extreme conditions. It
is also a great challenge for the disciplines of Health, Education and IT and Com-
munication, given the high standards (zero tolerance for errors), high cost, shortage
of time and inefficiency of conventional educational methodology. Moreover, train-
ing of citizens for initial management of acute and life-threatening conditions (e.g.
cardiac arrest), as well as the follow-up of chronically ill patients who live in the
community after their ICU discharge are of great importance.
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Services

The goal of TELEPROMETHEUS platform is the distance learning of health profes-
sionals, of patients and their families. To achieve this it has been composed a techno-
logical platform using the latest technology tools and training systems for distance
learning education of adults. The infrastructure currently provides the following
services:

1. Website for health professionals, patients and relatives

2. Learning Management System

3. Management and search educational and information material

4. Teleconference system (virtual classroom)

5. Fully equipped rooms with teleconferencing systems (Interactive Whiteboard,
Teleconference system, Audio system)

6. Info-kiosks (interactive computers with easy navigation to sources of informa-
tion)

7. Time programmed system for educational purposes

8. Audio and video system real time system (live streaming)

Short Courses

Educational seminars are offered on the platform as short courses. The meaning of
short has more to do with the work of the trainee rather than the duration of the
training. The short courses are exclusively done by the instructors and consist of:

1. Modern educational material (with certain principles and determined by qual-
itative criteria) that shared or posted to trainees on the platform. Trainees
should study before the lecture.

2. The lecture has a character of discussion and take place from distance. The
trainees can participate in groups (organized in rooms) or individually (from
their PCs) at teleconference.

3. Each teleconference may be accompanied by evaluations or questionnaires for
instructors and trainees.

4. The picture and the sound of the teleconference room can transfer everywhere
so trainees can participate in virtual workshops.

5. The final evaluation is done at specific examinations centres.
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Educational Seminars

Trainees can participate in specially equipped classrooms in which can take place
high level education using interactive whiteboard. Professionals and experts from
aboard can participate at seminars. Through our systems presentations and image
of medical device can be transferred.

Information points/kiosks

The trainees receive training injections in form of text, image and video in their
workplace through specially designed computers. Each information point can be
time programming with separate viewer programme.

Info-kiosk for health care professionals

Modern computers with touch screens placed at information points in the Intensive
Care Unit offering a window to knowledge for professionals whose decisions and
actions have zero tolerance to errors. The training scenarios of info-kiosk service
divided into:

1. Health professionals use the touch screen to navigate and retrieve simply and
fast guidelines, protocols, educational materials, etc.

2. The directors of departments plan their educational injections in the form of
text, images and videos at work of their partners. Each kiosk can follow sepa-
rate viewer.

Info-kiosk for patients and their relatives

One of the main objectives of the project Tele-Prometheus are educa-
tion/information of patients and families about a) the structure and the activities of
the ICU, b) the most common diseases of patients which hospitalized in the ICU c)
medical terms and d) medical devices.

Direct information of relatives through the platform extends bridges across the
communication gap with health professionals and saves considerable time of visit-
ing relatives spent by health professionals for general information.

The personalized education of patients and their families intend to improve the
post-hospital period and particularly during the critical phase of rehabilitation and
reintegration into the community.
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Tele-Consultation

Professionals can communicate with experts from all over the world and invite them
to a virtual room for advice or evaluation (biosignals transmission, diagnostic im-
ages and video).

3 Current & future eLearning technologies in Health
Care Education

Implementing a Learning environment to successfully deliver the curriculums de-
scribed in the previous paragraphs for both students and professionals is non-trivial
and introduces several challenges. No single method, technique or methodology
can meet all these challenges but rather a graceful synthesis of current and fu-
ture technologies/techniques can be used. A complete Learning environment must
provide the tools to trainees to acquire competencies in all learning counterparts
(knowledge, skills and attitudes).

Knowledge

Escaping the traditional classroom teaching ICTs have played an important role in
education introducing advanced online learning environments, Learning Manage-
ment Systems (LMS), such as Moodle and Moodle based tools (Haftor, 2010; An-
toniades et al., 2015). These systems provide many tools to deliver the knowledge
counterpart of a curriculum. LMS provide integrated support for six different ac-
tivities: creation, organization, delivery, communication, collaboration, and assess-
ment. Features such as interaction, feedback, conversation and networking are some
of the available functionalities used by learning platforms. Furthermore, LMS pro-
vide a variety of learning activities such as creation, organization, delivery, commu-
nication, collaboration and assessment (and self-assessment). These systems also
provide a set of configurable tools to enable the creation of online courses, working
groups and learning communities. In addition to the pedagogical aspect, these sys-
tems have a set of features for evaluation and self-evaluation activities for students
and teachers. These features can be used to assess the knowledge competencies ac-
quired from an online course and help the Tutor identify his/her students’ learning
needs.

Skills

Although the knowledge counterpart can be achieved within the context of an on-
line course, delivering the skills counterpart requires the introduction of psychomo-
tor learning (a combination of cognitive functions and physical movement). Except
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a minor set of learning topics in Education and especially healthcare education, the
skills counterpart requires face to face education. Introducing face to face (not nec-
essarily real presence) meetings/workshops/lectures into the eLearning curriculum
forms a hybrid curriculum often referred as Blended Training. The Tutor utilises the
full functionality of the LMS to prepare the trainees for the face to face event where
they will get to participate in activities to acquire or improve their skills on specific
topics. Blended training enhances learner experience and the expected intended
learning objectives in the following aspects. For example:

• using self-assessments and assessments the Tutor can identify the real edu-
cational needs of his/her trainees and prepare either online or face to face
meetings to address these needs.

• Online meetings can be used for open discussions or tele-consultation either
to individuals or groups for specific topics of the curriculum.

• Online lectures either in form of live or recorded webinars can be used to better
communicate curriculum parts.

• Online workshops and software applications especially those with collabora-
tion features can be used to acquire or improve skills in a variety of topics
such as project and time management, organisation and management, health-
care analytics, medical device operation etc.

Attitudes

The attitude counterpart often is the most difficult to achieve. In general, just be-
cause we know something or we have the skills to accomplish an activity does not
mean that we do it or we do it well. What we tend to do often is not aligned with
our knowledge or skills. To address this challenge Tutors teach by example. This is
most effective within the working environment and requires that the Tutor is well
prepared to perform everyday work aligned to the curriculum. The Tutor also ini-
tiates ad-hoc discussions with the learners to point out what they are doing wrong
or to suggest better ways of doing things. This counterpart of the curriculum can be
further strengthened utilising learning technologies such as time scheduled videos
within the working environment to stimulate positive thinking, gamification within
the learning curriculum to further involve the learning into more learning activ-
ities, and interactive case scenarios to demonstrate the reasoning behind specific
attitudes.
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