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EDITOR’S PREFACE

It is with great pleasure that we present the 2nd 2016 issue of the MEFANET Journal (MJ). MJ is dedicated to 
provide readers around the world with high quality peer-reviewed articles on a wide variety of topics related 
to applications of computer science and technology-enhanced learning in medical education. Its mission is to 
become the premier vehicle for disseminating information about MEdical FAculties NETwork (www.mefanet.cz), 
which covers all Czech and Slovak medical faculties as well as schools or faculties of health care sciences.

This second issue encompasses a tutorial, three original articles and an editorial report. The tutorial by Schwarz 
& Kavia exemplifies the multidisciplinarity of medical education.  The authors describe successful implemen-
tation of user stories in the early stage of a European project aiming at widening access to virtual educational 
scenarios. The user stories are one of the primary development artifacts which are typically encountered in 
agile software programming teams – the tutorial demonstrates, however, their use by developers of virtual sce-
narios engaged in clinical reasoning and critical thinking skills. Karolyi et al. focus on text mining algorithms 
and demonstrate their use in an interesting case study dealing with rehabilitation and physical medicine. The 
original article by Pokorná et al. identifies the level of emotional intelligence in nurses and utilizes data analyt-
ics to uncover that the age, experience and education is an important factor in nurses’ emotional intelligence. 
Hudáková et al. describe the nursing study programmes in Slovakia and illustrate the constant need for fur-
ther work and evidence supporting the academic education of nurses. The editorial by Chlupová et al. addresses 
the 8th AKUTNE.CZ Annual Congress, which was held in Brno in November 2016 and which attracted more than 
920 participants interested in acute medicine and various medical simulation modalities.

I would like to extend my sincere gratitude to the editorial board members and reviewers, without whom this 
issue would not have been possible. I would like to see the complete fourth volume of the MEFANET Journal as 
an additional valuable resource for the MEFANET community and a stimulus for further research into the vi-
brant area of medical education science. The wide range of topics presented in this issue emphasizes the com-
plexity of the use of information and communication technologies in medical education. Readers are encour-
aged to submit both comments on these articles and their own relevant manuscripts.

December 2016

Daniel Schwarz
Editor-in-chief
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TUTORIAL

USER STORIES CAN HELP YOU TO SHAPE 
THE DESIGN OF AN EDUCATIONAL PROJECT: 

EXPERIENCE FROM WAVES
Daniel Schwarz1*, Sheetal Kavia2
1	Faculty of Medicine, Masaryk University, Brno, Czech Republic
2	E-learning Unit, St George’s, University in London, London, United Kingdom
* Corresponding author: schwarz@iba.muni.cz

Abstract — Interactive virtual scenarios and simulations in scenario-based 
learning are recognised by many teaching and learning communities as effective 
tools for developing reasoning, and for safe training in workplace competency. The 
WAVES project takes scenario-based learning ‘out-of-the-box’, to make it more ac-
cessible for a wide range of professions. User stories – the common artefacts used 
in many agile software development techniques – were used in the early stage of 
the WAVES project to shape future developments of existing software for author-
ing and playing virtual scenarios. The use of a specific template of a user story 
together with a gaming activity for sorting of all obtained user stories helped to 
simplify and accelerate the creation of user requirement specification document. 

BACKGROUND
The ERASMUS+ funded project entitled Widening 

Access to Virtual Educational Scenarios (WAVES) com-
bines skill sets of both academic and enterprise part-
ners to make Scenario-Based Learning (SBL) more 
accessible for a wide range of professions.  SBL tech-
niques are widely recognised as a key tool in the ed-
ucational toolkit, for safe training in competency and 
decision-making [1].

There are several technical activities in the WAVES 
project, aiming at shaping upcoming developments of 
software – already available for authoring and playing 
virtual scenarios. As in any other projects involving a 
software development activity, the first step is to deter-
mine needs by composing a User Requirements Speci-
fication document (URS).

Creation of a URS document is said to be the single 
most important element in many guidelines, prac-
tices or event project management methodologies. 
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Figure 1. The V-model of the Systems Engineering Process. Image extracted from [2]
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For instance, Good Automated Manufacturing Prac-
tice (GAMP), which was widely adopted by the phar-
maceutical industry, includes a risk-based approach 
to computerized systems [3]. This approach can be 
explained by the V-model of the systems engineering 
process, which contrasts the specifications produced 
for a system to the testing performed as part of a ver-
ification process, see Figure 1.

The recent agile methodologies (see [3] for agile 
software development) for managing software devel-
opment processes often shift the focus from writing 
about URS to talking about the requirements. Agile 
software development emphasizes frequent deliveries 
of working software, close customer collaboration and 
ability to respond quickly to changes. The particular 
agile methodologies (e.g. SCRUM or KANBAN) deliver 
set of development artefacts, among them are user sto-
ries – written as simple reminders to a conversation 
with project stakeholders or customers.

In the next sections, we show our approach to the 
creation and the use of user stories in the early stage 
of the WAVES project..

WAVES ON-LINE SURVEY
A 44-item on-line survey was developed by the pro-

ject partners and distributed via email, social media, 
and websites in April 2016. In total, 161 participants 
from 21 different countries responded to the ques-
tions. There were participants from all main target 
groups of the project – learners, educators, and tech-
nologists. The survey covered questions on general 
online learning resources, Scenario-Based Learning 
and Massive Open Online Courses. Selected results 

from the survey are summarized in Figure 2. Several 
key-messages identified in the obtained data are sum-
marized in Table 1.

USER STORIES
User stories were extracted from the dataset coming 

from need analysis. A crucial attention was paid to the 
answers to the open questions in the on-line survey 
and to the answers obtained during focus groups.

The stories were rewritten into business language 
(not technical) in this specific format:

“As a _____, I _____, so that _____.”
(E.g.: As a learner, I want to join a scenario by entering my 

credentials which I am using at my home institution, so that I can 
be authenticated without need to create/remember a new account.)

There were 78 user stories mined from the dataset 
and classified into 6 different categories, see Table 2.

Agile sorting

During the WAVES project kick-off meeting (June 
2016), the group of 15 experts in the field of technolo-
gy-enhanced learning and medical education was sub-
divided into three working subgroups. Each subgroup 
assigned one of three importance/relevance-label to 
each user story: (i) top priority, (ii) nice to have, (iii) 
not required. During this activity, the working group 
decided to concentrate mainly on the SBL-LEARNER 
and SBL-EDUCATOR categories. See Figure 3 for the 
pictures taken during the agile sorting activity.

Table 1. Key-messages for End-User Specifications – identified in the dataset gathered during the on line survey

KM1 The majority of responders feel that there is not sufficient content available online for learning through 
scenarios (58.3%), whereas only minority feels the opposite (15.2%).

KM2 Relevance, usability, reputation of the course provider and interactivity are the five most important features of 
on-line learning activities.

KM3
PC/Mac/Laptop is the most required device to access online learning (94.8%). More than half of responders 
prefer also smartphones or tablets. Educators and content developers report the need for mobile devices more 
frequently (61%) than learners (51%).

KM4

Integration with existing systems (e.g. LMS) is a problem that should be addressed. Learners reported the lack 
of integration as one of the drawbacks of the existing scenario software. Educators as well as technologists 
pointed out the integration as the most important feature of an online learning platform to be implemented/
developed.

Table 2. Numbers of user stories in different categories

User’s role Scope Category Number

Learner SBL SBL-LEARNER 19
Educator SBL SBL-EDUCATOR 24
Technologist SBL SBL-TECHNOLOGIST 12
Learner MOOCs MOOCs-LEARNER 12
Educator MOOCs MOOCs-EDUCATOR 8
Technologist MOOCs MOOCs-TECHNOLOGIST 3
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Table 3. The 11 most important user stories in the SBL-LEARNER category

Story [SBL-LEARNER] Score

As a learner, I would like SBL to be based upon realistic cases, in order to learn effectively 6

As a learner I want SBL to be as realistic and authentic as possible, so that learners feel engaged 6

As a learner I would like SBL to allow me to experience the consequences of my decisions rather than simply 
asking me questions, so that I can learn in a safe environment what I will need to apply in my workplace 6

As a learner I want SBL to be realistic and engaging, so that it better prepares me for real life situations 6

As a learner I want SBL to be free from technical barriers, so that I can focus on learning 6

As a learner I want to be able to apply my learning through SBL to my real-life clinical practice, so that the 
learning has real value to me 6

As a learner when using SBL I want the decisions I make to matter, so that I can better remember the outcomes 6

As a learner, I need to see and reflect upon the consequences of my actions, so that I can assess the learning 
through simulated scenarios as useful 6

As a learner I want SBL to be closely linked with my intended learning outcomes, so that it best prepares me for 
my assessments 5

As a learner I want scenario based learning to be placed in context including theories and concepts, so that I can 
thoroughly understand the subject 4

As a learner, I would like to work with other real people in the SBL system, so that I can be involved in 
simulation of real life discussions 4

Table 4. The 13 most important user stories in the SBL-EDUCATOR category

Story [SBL-LEARNER] Score

As an educator I would like SBL to be integrated with other existing systems, so that I can build complex 
eLearning environment 6

As an educator I want virtual SBL to be realistic/authentic, so that it reflects the reality the learner will 
experience in their workplace and so make the learning more engaging and relevant 6

As an educator, I think it not easy to create SBL/VP modules, so I would like to have better support and guidance, 
so that content can be created more efficiently 6

As an educator, I want the SBL platform to be integrated with the institutional LMS, so that resource 
fragmentation is prevented 6

As an educator, I intend my developed online content to be accessed on all kinds of devices, so that my learners 
are able to do instant and self-paced learning 6

As an educator, I prefer to develop decisions, options and apply consequences for them, so that my scenarios can 
be relevant to real life 6

As an educator, I need to be guided on how to design SBL, so that I can create my scenarios in a reasonable time 
and achieve high quality including good  -wrong paths- which are usually the hardest thing to develop 6

As an educator I would like a method for monitoring learner’s progress at a scenario level, so that I can approach 
my learners individually and provide a kind of personalized learning 5

As an educator I would like to see scenarios designed for different devices dependent upon the activity and the 
opportunity to learn, so that my learners can take best use of created content 5

As an educator, I would like to see what my students are doing without destroying their safe learning 
environment, so that my students feel free making errors and I still get a brief overview about the usage 5

As an educator I want to be able to provide instant feedback to my learners through SBL, so that they can 
immediately understand the consequences of the decisions that they have made 5

As an educator I want to have tools that are simple to use and well-documented, so that I can fully understand 
how the tools can be used educationally 5

As an educator I want to be able to easily preview my scenario on the fly while creating it, so that I can more 
quickly and easily understand how my scenario might be interpreted by learners 5



68

Mefanet J 2016; 4(2): 65–70

Schwarz D et al. 

Figure 2a. Selected results from the on-line survey: Question 9 – 
How learning like their online learning to be presented

Figure 2b. Selected results from the on-line survey: 
Question 22 – What educators think learners 

want their online learning to be presented

Figure 2c. Selected results from the on-line survey: Question 13 – 
What education aspects of learning with SBL is most useful?

Figure 2d. Selected results from the on-line survey: Question 27 – 
What educators think are important features when creating SBL?
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Scoring

In order to recognize the most important user sto-
ries, the number of hits was counted for each story 
from each subgroup and these numbers were then 
used to compute the importance/relevance score – as 
a weighted average. Both tables 3 and 4 show the most 
important user stories in each category. All stories 

with their hit numbers and the final scores can be 
found in the resulting deliverable [4].

CONCLUSIONS
The user requirements specification document is 

composed with the use of user stories – ordered by 
score, which represents the importance of the require-
ment and its relevance to the objectives of the project. 
There are many user stories touching on pedagogical 
issues, teaching/learning content and content author-
ing. These have been rephrased into two concluding 
end-user requirements:

▶▶ As a learner I want scenario based learning to be 
delivered through realistic means and media with 
impactful consequences so that it is engaging and 
useful for real life situations.

▶▶ As an educator I want an easy to use and powerful 
SBL authoring toolkit that can integrate realistic 
authentic means of interaction for impactful SBL 
educational episodes.

Although the presented specification is focused 
mainly on pedagogy aspects, some purely technical 
requirements are expressed predominantly as well:

▶▶ As a learner I want SBL to be free from technical 
barriers, so that I can focus on learning.

▶▶ As an educator I would like scenario based 
learning to be integrated with other existing 
systems, so that I can build complex eLearning 
environment.

▶▶ As an educator, I want the SBL platform to be 
integrated with the institutional LMS, so that 
resource fragmentation is prevented.

▶▶ As an educator, I intend my developed online 
content to be accessed on all kinds of devices, so 
that my learners are able to do instant and self-
paced learning.

In the following steps of the WAVES project, the user 
stories with the highest scores will be used: (i) to shape 
the directions of the developments in the technical 
work package and tasks; (ii) as a basis for quality con-
trol – acceptance tests may be derived from them, as 
there is the satisfaction component expressed clearly 
(iii) to acknowledge what non-technical support and 
guidance will need to be developed to aid the techni-
cal developments and knowledge of SBL for scenario 
creators. The authors of this tutorial believe that the 
user stories may be useful in other projects and more 
widely, as they help significantly in simplifying the 
process of composing the user requirements specifi-
cation document.

Daniel Schwarz

Figure 2e. Selected results from the on-line 
survey: Question 28 – What educators think are 

the main barriers to widespread use of SBL?

Figure 3. Agile card sorting activity during 
the WAVES project kick-off meeting
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Abstract —Background: Various institutions dealing with higher medical 
and healthcare education have different methods of organising their study pro-
grammes, which typically involve hundreds of theoretically and clinically focused 
courses. The importance of a well-balanced curriculum is indisputable – the so-
ciety needs qualified doctors because people’s health is necessary for the function-
ing and development of the entire society.

Objectives: In this paper, we introduce our innovative approach to identify 
overlaps among medical or healthcare disciplines using term similarity. A close 
attention is focused on the discipline of Rehabilitation and Physical Medicine and 
its role in the General Medicine study field in the Faculty of Medicine at Masaryk 
University.

Methods: Data and text mining techniques were used in practice, in accord-
ance with a time-tested methodological background, which systematically covers 
all fundamental steps to discover and to extract knowledge from data reposito-
ries. In order to extract term similarities from a medical curriculum dataset, the 
CRISP-DM reference model was chosen as a well-documented practical guideline.

Results: The achieved results clearly demonstrate overlapping areas among the 
defined disciplines in the explored curriculum. The resulting comprehensive an-
alytical report presents the term occurrence in a set of figures and tables, which 
were thoroughly evaluated by experts familiar with the curriculum design process.

Conclusions: In this case study, we have proposed an innovative method for 
identifying overlaps of terms occurring in medical and healthcare disciplines when 
compared to the discipline of Rehabilitation and Physical Medicine. The first re-
sults are promising in the sense of face validity. We believe that this approach can 
be used similarly to gain an objective overview of the entire curriculum.

INTRODUCTION
Correctly compiled and balanced curricula are an 

essential prerequisite for undergraduate medical and 
healthcare education [1]. Various institutions deal-
ing with this kind of education have different meth-
ods of organising their study programmes, which 
typically involve hundreds of theoretically and clin-
ically focused courses. Their curricula – in the form 
of compulsory, compulsorily optional, and optional 
courses – are available to students and teachers in 
various local online environments. These platforms, 
typically learning management systems (LMSs) and 
curriculum management systems (CurrMSs), can pro-
vide a very comprehensive description of the entire 

study programme structure including a detailed cur-
riculum content.

Medicine is one of the widest branches of knowl-
edge. The progress in medical research (including new 
findings, therapeutic procedures, laboratory and im-
aging methods etc.) is very fast [2–4]. That is why the 
compilation of the General Medicine (GM) curricu-
lum is a very complex problem, which is really difficult 
to solve. However, the importance of a well-balanced 
curriculum is indisputable – the society needs qual-
ified physicians who will look after people’s health. 
Moreover, most physicians make every effort to treat 
patients according to their best knowledge and con-
science. A well-balanced curriculum must guarantee 
that each medical student gets as much knowledge in 
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a specific branch of medicine as it is needed for him/
her to be able to start working in the correspond-
ing department after his/her graduation and, at the 
same time, he/she should get enough knowledge of 
all other branches of medicine in order to be able to 
effectively cooperate with his/her colleagues and to 
make appropriate decisions on diagnostic and thera-
peutic procedures.

The last decade has seen an increasingly growing 
trend towards the integration of automated natural 
language processing (NLP) techniques for obtain-
ing relevant information from large amounts of data 
from the medical domain [5–7]. As regards the domain 
of curriculum innovation and its complexity, these 
methods could explore information-rich relations be-
tween the individual curriculum parts and contribute 
to a better transparency of a global overview. In this 
paper, we introduce our innovative approach to iden-
tify medical and healthcare disciplines overlaps using 
term similarity. A close attention is focused on one par-
ticular discipline, namely the Rehabilitation and Phys-
ical Medicine (RPM), and its role in the GM study field. 
We have investigated an effective model for a comput-
er-assisted discipline comparison based on keywords 
representation. In our particular case, we have deeply 
analysed selected curriculum text-based descriptive 
parameters from the OPTIMED CurrMS [8]. OPTIMED 
has been developed and implemented in the Faculty 
of Medicine at Masaryk University (FM MU) in Brno, 
Czech Republic, and nowadays provides an essential 
support during curriculum planning, creation, man-
agement, and optimisation. It already covers a huge 
amount of data: 1,347 learning units and 6,974 learning 
outcomes, i.e. more than 2,500 standard pages of text.

The role of rehabilitation 
in the curriculum of the General 
Medicine study programme

General Medicine (GM), the largest study field at FM 
MU, does not involve any separate RPM course. RPM 
is taught as part of two courses, namely Internal Med-
icine – Block 5, and Orthopaedics and Rehabilitation 
– Practice [9]. Apart from these two courses, a com-
puter-assisted search for the representation of this 
discipline has to be done in all other courses of GM; 
in this way, we can find out whether the entire cur-
riculum contains essential concepts of this medical 
discipline or not.

In general, RPM is an interdisciplinary branch of 
medicine closely linked to all other medical disciplines. 
Professor Pavel Kolář [10] defines the rehabilitation as 
follows: “Treatment rehabilitation is an integral part 
of healthcare and includes a complex of rehabilita-
tive, diagnostic, therapeutic and organisational actions 
directed toward reaching an individual’s maximum 

functional potential and establishing conditions for 
its achievement. Treatment rehabilitation can be pro-
vided in the form of inpatient care, outpatient care 
and specialised care in treatment institutions, includ-
ing balneological centres. It should be initiated in all 
areas of clinical specialties, including intensive care 
units (ICU) during the period of acute inpatient med-
ical care.”

The postgraduate education of physicians encom-
passes a lot of interconnections between rehabilitation 
topics and other medical disciplines, too. In the Czech 
Republic, a graduate student must complete the so-
called specialised education of physicians, involving 
a two-year common trunk followed by a basic branch 
(the final specialisation) to be allowed to work individ-
ually [11]. The majority of these branches are preceded 
by only one or two common trunks (for example, the 
internal medicine trunk or the paediatric medicine 
trunk precede the infectious medicine branch; the in-
ternal medicine trunk is a prerequisite of the angiol-
ogy branch, etc.). However, the choice of the common 
trunk preceding the RPM branch is wider: a graduate 
student can choose one of five different common 
trunks to continue with the RPM branch, specifically 
the internal, surgical, paediatric, orthopaedic or neu-
rological trunk.

The above-mentioned definition of rehabilitation 
and the postgraduate education description, as well as 
the experience from the clinical stage of medical edu-
cation, imply that the knowledge of this discipline is 
really important for medical students and graduates. 
If a physician – a specialist in any medical discipline – 
has at least basic knowledge of rehabilitation, he/she 
will be able to apply it in his/her practice or contact 
a colleague specialised in rehabilitation at the right 
time and send a patient with mobility problems to the 
right place.

The global objective of this study was to find out 
how to measure the content similarities – based on 
keywords occurrence – among medical and healthcare 
disciplines from OPTIMED and RPM.

METHODS
Using NLP techniques in practice should be based 

on a time-tested methodological background, which 
systematically covers all fundamental steps to dis-
cover and to extract knowledge from collected data-
sets. In general, standards establishment in the da-
ta-mining sphere always has to be taken into account. 
For the purpose of finding term similarities in medical 
curriculum data, the CRoss-Industry Standard Pro-
cess for Data Mining (CRISP-DM) reference model was 
chosen as a well-documented practical guideline [12]. 
CRISP-DM divides the exploratory process into six 
major phases, as described below.
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Business understanding

First of all, domain understanding and formula-
tion of the global objectives are required. Here, we 
used the dataset collected within OPTIMED CurrMS, 
which provides an essential support during institu-
tional decision-making activities relating to the cur-
riculum creation, management, and optimisation [1]. 
In this system, a curriculum is made of fundamental 
building blocks (such as study field, discipline, course, 
learning unit, and learning outcome) supplemented 
with descriptive attributes (such as teaching range 
and type, annotation, keywords, and information re-
sources). OPTIMED CurrMS provides data about all 42 
medical and healthcare disciplines except RPM. Based 
on these data, we were able to merge the selected at-
tributes and to create textual representations for a fur-
ther NLP discipline comparison. As RPM does not con-
stitute a separate discipline or a course at FM MU, no 
data describing RPM were available. In order to have 
an adequate RPM keyword representation, a new RPM 
description standing out of OPTIMED was artificially 

defined by three RPM experts. It consisted of 110 fun-
damental terms divided into the three classes (Table 1).

Data understanding

The concrete dataset that we used to measure con-
tent similarities with RPM was extracted from the 
above-mentioned 42 disciplines in the OPTIMED 
system. The main content of these disciplines is logi-
cally stored in learning units and learning outcomes. 
The curriculum of FM MU is currently described by 
1,347 learning units and by 6,974 learning outcomes. 
In general, we are able to export all of these data using 
predefined or customisable exporting tools integrated 
within the OPTIMED platform as a text (free form) 
or as HTML tables (structured form). For the purpose 
of this study, we processed a comma-separated tex-
tual dump of learning units (approximately 6,149 kB 
of data) and learning outcomes (approximately 3,574 
kB of data). The key attributes of each learning unit in-
volved their importance, annotation (long text attrib-
utes), Medical Subject Headings (MeSH) standardized 

Figure 1. Dataset transformation from CSV to JSON

Table 1. Overview of 110 terms in three categories

Basic 
terminology

Analgesy, balneotherapy, biomechanical analysis, coding theory, comprehensive rehabilitation, 
convalescence, counternutation, deep stabilization system, developmental kinesiology, 
dispersion efect, elasticity, endorphin theory, ergotherapy, gate theory, goniometry, interstitial 
neuron, joint play, motoricity, muscle testing, muscle tone, myorelaxation, myostimulation, 
neuromuscular, neuromuscular coordination, nutation, palpation, physiatry, physiotherapy, post-
isometric relaxation, psychosomatic medicine, pulmonary rehabilitation, reciprocal innervation, 
reconditioning, rehabilitation, rehabilitation medicine, rigidity, sensorimotor, stereotypic 
movement, thixotropy, trace element, vertebrogenic, vocational rehabilitation.

Pathology

Algodystrophy, arthrosis, avascular/aseptic necrosis, blockade, cerebral palsy, cervicalgia, complex 
regional pain syndrome (CRPS), contusion, conversion disorder, distortion, enthesopathy, functional 
disorder, hemiparesis, hyperalgesic area, hypermobility, chaining, chondromalacia patella, 
instability, key area, ligament laxity, lumbago, muscle dysbalance, myogelosis, pain, paraparesis, 
rupture, scoliosis, slipped disc, stress fracture, tendinitis, tenosynovitis, trigger point, upper 
crossed syndrome, vertebrocardiac syndrome, vertebrogenic algic syndrome (VAS), vertebrovisceral 
syndrome.

Therapy

Bobath concept, cardio workout, catelectrotonus, closed chain exercise, cryotherapy, dynamic 
neuromuscular stabilization (DNS), electrogymnastics, electrotherapy, HIL therapy, interfering 
current, laser therapy, long-term rehab program, lymphatic drainage, magnetotherapy, 
manipulation, massage, mechanotherapy, mobilization, Mojzis methods, orthosis, peloids, physical 
therapy, proprioceptive neuromuscular facilitation, prosthetics, reflex locomotion, reflexology, 
shockwave, soft tissue techniques, therapeutic exercise, thermotherapy, Vojta therapy, water therapy.
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keywords (one to five words), significant terms (set 
of words or phrases in the tree structure) and a list 
of linked learning outcomes according to the Bloom’s 
taxonomy [13]. These dumps also included pieces of 
information irrelevant for this experiment, and these 
had to be removed (this process is described in the data 
preparation section). Furthermore, we also processed 
data on RPM which were not included in the OPTIMED 
CurrMS. In contrast to the description of the other 42 
disciplines, this dataset consisted only of 110 terms di-
vided into three subsections.

Data preparation

Before the core measurement of content similari-
ties, the data were preprocessed and cleaned. This was 
done by several subsequent techniques. The first one 
involved a supervised filtering of attributes via the 
OPTIMED custom export of learning units. In general, 
the user is able to specify which attributes of learning 
units (e.g. annotation, title, MeSH keywords, signifi-
cant terms etc.) should be included to the final com-
ma-separated values (CSV) file. This custom report is 
available for learning outcomes, and therefore they 
need to be filtered manually in third-party tools, e.g. 
Microsoft Excel. In the next step of data preparation, 
special characters were removed: in particular, HTML 
tags used for additional formatting were eliminated. 
In the last step of data preparation, the so-called stop 
words were removed. Data were cleaned from the 
verbal ballast, i.e. words such as conjunctions, prep-
ositions and manually selected words from a prede-
fined list. After this preprocessing step, the dataset 
was ready to be used in a further analysis. Further 

processing was performed using the TM package in R 
(https://cran.r-project.org/web/packages/tm/index.
html) in order to obtain a document-term matrix. This 
procedure consisted of: (i) lowercasing, (ii) replacing 
multiword keyword expressions by “artificial under-
lined words”, (iii) removing punctuation, (iv) remov-
ing numbers, (v) removing stop-words (as provided 
as stop-words within tm package), and (vi) remov-
ing whitespaces.

Modelling

A document-term matrix, which uses term fre-
quency weighting, covers only words (tokens) of 
the length of at least 3 characters within the learn-
ing units; that means, words containing only one or 
two characters were ignored. From the entire docu-
ment-term matrix, only a selection of words was used 
for further consideration: we therefore worked with 
a reduced matrix, namely with columns (words) that 
were both involved in the rehab-terms.txt (110 key-
words of RPM defined by experts) and in at least one 
plaintext file that represented a certain discipline. 
Words from rehab-terms.txt that did not appear in any 
of the documents were stored in a special list (miss-
ing-words.txt).

The document showing overlaps between RPM and 
other disciplines was named as reducedDTM.txt and 
its content had the form of a matrix where the names 
of columns were keywords defined by experts with at 
least one occurrence in other disciplines; these disci-
plines were in rows of the matrix. For the purpose of 
visualisation, we transformed the data structure to 

Figure 2. A general example of a sunburst 
graph (https://bl.ocks.org/)

Figure 3. RPM keyword occurrence
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a more suitable format, namely the JavaScript Object 
Notation (JSON). The input and output examples of 
algorithm for the above-mentioned modification are 
shown in Figure 1.

Evaluation

At this phase, RPM experts not involved in the OP-
TIMED project critically assessed the achieved results 
in terms of medical curriculum keywords overlaps or 
absence. Based on the summarising report in the form 
of data tables and interactive graphs, experts com-
mented on the keywords occurrence among medical 
and healthcare disciplines from OPTIMED and RPM. 
After this evaluation process, the presented solution 
was ready to deploy.

Deployment

The final visualisation was divided into three 
main parts and it can be seen online in the OPTIMED 
CurrMS (http://opti.med.muni.cz/en/reporting/web/
analyticke-reporty/rehabilitace-ve-vyuce). The first 

part is a list of the RPM keywords missing in other dis-
ciplines (missing-words.txt). The second part shows 
the list of disciplines having no intersection with the 
field of Rehabilitation and Physical Medicine. This 
means that not a single word from the above-men-
tioned 110 terms is present in the plaintext file of that 
discipline. The list of missing disciplines is a by-prod-
uct derived from the last step of data preparation. It 
illustrates the intersections of RPM keywords with 
other 42 disciplines. We used the sunburst chart (see 
Figure 2) to display hierarchical data, more specifically 
the three-layered tree. RPM corresponds to the root, 
the other 42 disciplines are in the second layer, and 
terms are located in the third layer. The size of each 
sector depends on the number of occurrences of each 
term in the respective discipline.

RESULTS
Our results show how the disciplines from OPTIMED 

CurrMS are connected to RPM. Table 2 represents two 
sets of disciplines: (i) disciplines not overlapping with 
RPM terms, (ii) disciplines overlapping with RPM 

Table 2. Overlaps of medical disciplines with RPM

Non-overlapping 
disciplines

Anatomy, Basic Medical Terminology, Health Care and Policy, Histology and Embryology, Medical 
Chemistry, Medical Microbiology, Surgery.

Overlapping 
disciplines

Anaesthesiology and Treatment of Pain, Biology, Biophysics, Clinical Examination in Internal 
Medicine, Clinical Oncology, Communication and Self-Experience, Community Medicine, 
Dermatovenerology, Diagnostic Imaging Methods, Epidemiology of Infectious Diseases , Family 
Medicine and Geriatrics, First Aid, Forensic Medicine, Gynaecology and Obstetrics, Immunology, 
Infectious Diseases, Intensive Care Medicine, Internal Medicine, Medical Ethics, Medical Psychology, 
Neurology, Neuroscience, Nursing, Ophthalmology, Orthopaedics, Otorhinolaryngology, Pathological 
Physiology, Pathology, Paediatrics, Pharmacology, Physiology, Preventive Medicine, Psychiatry, 
Stomatology.

Figure 4. RPM classes in accordance with total keyword occurrence
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terms, containing at least one occurrence of any fun-
damental RPM keyword. In our case, seven out of 42 
disciplines had no overlap with RPM and were there-
fore excluded from further analysis.

The most frequently occurring word was “pain” (see 
Figure 3), which was found 115 times across all disci-
plines’ files. The frequency of other words is signifi-
cantly lower.

Figure 4 shows the coverage of three RPM subsec-
tions of terms. The left pie chart shows the relative 
sizes of input sets, whereas the right pie chart shows 
the relative sizes of sets in which keywords overlap 
with other 42 medical disciplines. The result is unbal-
anced, considering the fact that the basic terminology 
provides the biggest set of keywords, and its portion 
is only 24 per cent.

DISCUSSION
RPM experts not involved in the OPTIMED project 

critically commented two principal points resulting 
from our study. Firstly, the methodology evaluation: 
the methods used in our study (and the achieved re-
sults as well) reflect on the actual conditions of RPM 
education (or any other discipline which was not orig-
inally included in OPTIMED). The model is suitable 
to provide comparisons among disciplines which are 
included in the entire GM curriculum. Secondly, the 
RPM education overview: the RPM education does 
not play a sufficient role in the GM curriculum at FM 
MU according to results of this study, considering its 
impact to the medical knowledge and the profession-
alism of future physicians.

Methodology evaluation

RPM experts agreed that this model is very useful 
for a general overview about keywords representation 
in each discipline. The model brings a unique possi-
bility to compare taught medical and healthcare dis-
ciplines in the levels of learning units and learning 
outcomes; this can be very helpful in any optimisation 
efforts related to curriculum management. Our model 
is therefore a functional instrument for the achieve-
ment of goals for which OPTIMED was developed.

Our model has several limitations. Firstly, the Eng-
lish mutation of OPTIMED was used to compare terms 
across disciplines due to the difficulty of automatic 
natural language data processing in the Czech lan-
guage. But the conformity of using terminology in both 
languages can be questionable because of necessity 
of translation Czech medical terms to English ones. 
Moreover, the practical use of OPTIMED has shown 
slight discrepancies between terms representing in-
dividual disciplines in Czech and English language 
mutations. The OPTIMED curriculum browser in the 
Czech language found several of 84 fundamental RPM 

terms among learning units and learning outcomes 
despite the fact that these terms could not be found 
across all disciplines’ files in our study. The second 
limitation arises in cases where there are too many 
universal terms with a vague meaning (e.g. “pain, con-
tusion, instability, palpation” etc.). These terms are in-
cluded in descriptions of multiple disciplines, but they 
represent very universal and common symptoms or 
processes in medicine. Consequently, their representa-
tion in the curriculum cannot guarantee the education 
of RPM specifically. And thirdly, one expert pointed 
out that just a simple occurrence of a medical term in 
a learning unit or a learning outcome cannot assure 
that the term is interpreted and understood correctly 
by students.

RPM education overview

Our results demonstrate that the described curric-
ulum at FM MU does not contain a large part of RPM 
keywords. The essential terms “rehabilitation” and 
“physiotherapy” have been found only 17 times and 
13 times respectively in the whole dataset. That is a 
very low frequency considering the fact that the RPM 
is closely linked to all other medical disciplines. The 
missing RPM basic terms describe treatment meth-
ods which are used in many patients in everyday clin-
ical practice.  For example, GM students at FM MU do 
not learn anything about the “Vojta therapy”, which 
is a globally recognised and widely used therapeu-
tic method developed by a Czech neurologist, Profes-
sor Vaclav Vojta. Other terms, namely “cryotherapy”, 
“magnetotherapy” and “electrotherapy” have been 
found only 2 times in the dataset, but such a low fre-
quency does not correlate with the widespread use of 
these therapeutic methods.

The study brings interesting results from the ana-
lysis of keywords’ frequency in various disciplines. We 
were glad to see a relatively numerous representation 
of RPM terms in the Orthopaedics discipline. We were 
rather surprised at the presence of First Aid and Fo-
rensic Medicine among six disciplines with the largest 
numbers of RPM keywords.  On the contrary, the re-
sults show a poor representation of RPM basic terms in 
many disciplines such as Surgery, Paediatrics and Pre-
ventive Medicine, although these medical disciplines 
are closely linked to RPM in clinical practice. There are 
various explanations for these results. For example, 
descriptions of different disciplines might not con-
tain the same terms at the same level of detail. In our 
study, RPM terms were divided into three classes. Key-
words of the Therapy group covered only 10% of all 
terms of the entire curriculum. One of our experts 
pointed it out with an explanation that it might re-
flect the fact that the GM education puts more empha-
sis on the pharmacological or surgical treatment de-
spite their costs and side effects.
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CONCLUSION
In this case study, we have designed, performed and 

evaluated an innovative method for identifying over-
laps of terms between a whole medical curriculum and 
the specific discipline of Rehabilitation and Physical 
Medicine. The achieved pilot results seem to be prom-
ising in terms of face validity. We believe that the pre-
sented method can provide an objective curriculum 
overview described by individual medical and health-
care disciplines. We concluded that the RPM educa-
tion is not represented sufficiently in the GM curricu-
lum at FM MU. Its coverage in this specific curriculum 
does not correspond to the importance of the RPM 

discipline in the domain of clinical medicine. RPM 
experts agreed that results of our study are very con-
sistent with the reality of current conditions in clini-
cal medicine. Based on our results, experts concluded 
that the absence of a separate RPM course is not well 
substituted by other GM courses. In general, the global 
reasonability and usability of this model in practice 
has a big potential. As indicated above, the model is a 
functional instrument for the achievement of goals for 
which OPTIMED was developed. Our case study shows 
an innovative way of measuring medical curriculum 
content similarities using the keyword occurrence.

Matěj Karolyi
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Abstract — Introduction: Facilities providing care for older people host more 
and more people with increasingly complex care needs. Nurses are educated in 
theory and trained for practice but their workload is high and their attitude often 
seemingly cold and impersonal. Nurses should be able to use their emotions as their 
‘wise guides’ instead of concealing them.

Aim and methods: The aim of this study was to identify the emotional intelli-
gence (EI) of nurses and determine EI differences with regard to age, years of work 
experience and education. The research sample comprised of 208 nurses working 
in nursing homes in the Czech Republic and Slovakia. Their average age was 42.82 
(SD ± 9.17) and average years of work experience were 19.27 (SD ± 9.87). Their EI 
was measured using questionnaires representing temporary notions of EI. The 
STEU (Situational Test of Emotional Understanding) questionnaire determines 
EI as an ability and provides a sum of correct answers that represents the total 
EI score. The SEIS (Schutte EI Scale) questionnaire determines the level of EI as 
a trait. The data was processed by statistical software SPSS 15.0.

Conclusion: Nurses achieved adequate EI scores using both tools. SEIS provided 
statistically significant differences related to the age and length of work experience 
(older and more experienced nurses achieved higher scores). STEU provided statis-
tically significant differences related to the level of education (university gradu-
ates achieved higher scores p < 0.05). Our findings are supported by other evidence 
which states that the ability of dealing with emotions is a significant part of pro-
viding health and social services. EI is an ability which can be influenced by edu-
cation and is important in the care of older people.

INTRODUCTION
Nurses are indispensable in the lives of older people 

(people aged 60 years and over) and based on the de-
mographic changes and increasingly complex health 
needs, their role in influencing wellbeing in old age 
will increase. The particular needs of older people are 
acknowledged by many studies [1,2] and nurses need 
to be equipped to provide good quality individualised 
care [3]. In old age, the ability to control emotions de-
creases [4]. The need for a specific approach relating 
to emotions and interaction with older people is espe-
cially emphasized when people are not living in their 
natural social environment but for, some reason, dwell 

in institutions such as nursing homes [1,2]. Nurses and 
other medical staff must be able to provide emotional 
support to these older people and their families, whilst 
managing their own emotions. Indeed, nurses need ra-
tional abilities (such as, decision making skills based 
on logic) as well as abilities that are related to emo-
tional intelligence (EI).

Emotional intelligence is a widely known construct 
that has received much scientific and lay attention 
[i.e. 5–7]. According to Schutte et al. [8], “Emotional 
intelligence consists of adaptive emotional function-
ing involving inter-related competencies relating to 
perception, understanding, utilising and managing 
emotions in the self and others”. Central to emotional 
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intelligence are specific competencies which should be 
an indispensable part of medical and other healthcare 
staff ’s education. These have been identified as per-
ception, understanding, utilizing and managing emo-
tions effectively in the self and others [9]. Within EI 
are two conceptualisations which have been identified 
as measurable through performance tests – trait EI and 
ability EI. Trait EI refers to self-perceived emotion-re-
lated abilities and is therefore measured by self-re-
ported inventories [10]. Ability EI can be observed in 
action and can be assessed by a performance test [8]. 
However, trait EI and ability EI are interconnected 
concepts. Schulze and Roberts [11] write that there is 
a need for diverse scientific approaches that would 
more rigorously scrutinize the theoretical fundaments 
of EI from several scientific perspectives. This paper 
seeks to make a contribution to this debate.

For a more comprehensive understanding of EI each 
component/competency needs to be defined. Compe-
tency in the perception of emotion involves recogniz-
ing emotion-related facial and voice cues of others and 
awareness of one’s own body states relating to those 
emotions. Competency in understanding one’s own 
and others’ emotions consists of knowing the causes 
and consequences of different emotions as well as 
being able to differentiate between varying emotions. 
Utilizing emotions involves harnessing the effects of 
emotions, for example by drawing on a positive mood 
to enhance creative thought. Managing emotions in 
one’s self and others consists of regulating emotions 
so that they are compatible with the requirements of 
a situation or the goals of individuals [8].

Nursing studies scrutinize EI in several contexts. 
Many authors consider EI to be a concept important 
for the development of nursing relationships [12–14] 
and also for understanding patients’ needs [13,15], 
moods and emotions [16,17]. EI is important for prob-
lem solving and decision making [12,17,18] and for 
the management of negative emotions from patients 
[13,19]. EI also has a major impact on the wellbeing of 
nurses and their perception of working stress [20]. 
Furthermore, Cherry, Fletcher and O´Sullivan [21] dis-
cuss EI and its importance in clinical communication. 
According to McQueen [13], EI also plays an important 
part in forming successful human relationships. The 
Czech and Slovak scientific nursing community [22] 
have so far discussed EI only in theoretically terms. 
The reason for this might be that EI is perceived as 
a general notion and thus an indepth level of knowl-
edge in this area is not sought. Thus the study of EI is 
limited but it is nonetheless relevant to all aspects and 
fields of medical education and, in particular, nursing. 
For the purposes of this study we sought to understand 
EI in relation to the care of older people as this is an in-
creasing population and have often received so called 
“Cinderella” care. Good communication, empathy, the 
quality of relationship and understanding the needs 
of older patients are perceived as attributes of good 

quality care. These “good quality care factors” are in-
fluenced by the EI of individual actors. In our study we 
focused on the EI of nurses who provide care for older 
people in retirement homes. We sought to compare EI 
as a personality trait and EI as a learned behaviour that 
might be influenced by the different factors of experi-
ence, education and practice.

In economically developed countries the functional 
and health state of the older population is improving 
[23]. This is due to the increased quality of life and 
medical/pharmaceutical development resulting in life 
expectancy rising both in the Czech Republic and Slo-
vakia. As well as self-sufficient older people living in-
dependently, there is another group of older people 
evolving who are dependent on the care of their fam-
ilies who may often refuse to look after them. The care 
is then transferred to medical/health and social ser-
vice facilities. In Northern Europe, for instance, more 
than 90% of older people live independently, accord-
ing to the Survey of Health, Ageing and Retirement in 
Europe (SHARE), whereas in Southern Europe (which 
includes the Czech and Slovak Republics), less than 
60% live independently [24]. This means that a high 
number of older people are in institutions which pro-
vide care. Goodman [25] states that community ser-
vices should incorporate procedures that ensure that 
older people in community homes receive quality care. 
Several authors [i.e. 26–28] believe, and we support 
this view, that in such a community, emotional and 
psychological support is a key element of nurses’ work. 
According to Gray [29] many care and nursing staff are 
afraid to admit their emotions and sometimes refuse 
to address painful feelings that are often a part of care. 
Nel et al. [30] claim that if professionals who provide 
personal care, are not able to understand and manage 
their own emotions or emotions of other people, they 
tend to show lower vitality and less selflessness. Ac-
cording to several authors [i.e. 12,13,31] the research 
of EI in the context of nursing is rare and different ap-
proaches to the study of EI are necessary.

AIM
The overall aim of this study was to assess the qual-

ity of nurses’ EI and level of EI displayed during inter-
actions with older patients. This paper aims to answer 
three research questions using quantitative methods 
of research (survey):
1.	What is the relationship between the STEU con-

struct mapping EI as ability and SEIS construct de-
termining EI as a trait of nurses working in social 
care facilities (retirement homes) with regard to the 
specificity of both constructs?

2.	What is the level of EI in nurses providing care to 
older people regarding the notion of EI (i.e. trait, 
ability)?

3.	What are the differences between the individual EI 
levels regarding social and demographic attributes 
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of the respondents (age, years of working experi-
ence, education)?

METHODS
In this research, EI was assessed through ques-

tionnaires with the use of a method based on EI as an 
ability and a method based on perceiving EI as a trait 
(a mixed concept). The first research tool – STEU (Situ
ational Test of Emotional Understanding) determines 
EI as an ability. We used a 26-item questionnaire mod-
ified by Baumgartner et al. [32] to reflect the social and 
cultural environment of respondents from the partic-
ipating countries (Czech Republic and Slovakia). The 
respondents chose, from five possibilities, the emo-
tion they considered to be the most adequate in the de-
scribed situations. For every item there is only one cor-
rect answer. The outcome is the total EI score given by 
the sum of correct answers (max. 26, min. 0).

The second research tool used was SEIS (Schutte 
Emotional Intelligence Scale) measuring EI as a trait 
[33]. We used a modified 41-item version [34].

Example of the questions included: optimism/
mood regulation (example item: “I have control over 
my emotions”), appraisal of emotions (example item: 
“I am aware of my emotions as I experience them”), 
social skills (example item: “I like to share my emo-
tions with others”) and utilisation of emotions (ex-
ample item: “When my mood changes, I see new pos-
sibilities”) [35, 36]. A 5-point Likert Scale (1 – strongly 
disagree; 5 – strongly agree) was used. A validation 
study in South Africa indicated a five factor structure 
with alpha coefficients ranging from 0.58 to 0.85 [36]. 
Cronbach’s α coefficient was also high in our research, 
with a value of α = 0.734. Both research groups from 
each country received the written questionnaire forms 
in their respective language. Demographic data of the 
respondents was collected (age, education level, year 
of professional experience). The questionnaire form 
was distributed personally in the written form by the 
researchers during the November and December 2015. 
Nurses completed them independently during a sem-
inar in their department and returned them anon-
ymously to the researchers sealed in an unmarked 
envelope.

Ethical aspects

The study was conducted according to the ethical 
recommendations of the Helsinki declaration (2002). 
All participants (nurses) were informed of the aims 
of the study and agreed to take part in it. The nurses 
were informed that their participation in the survey 
would be entirely voluntary and any request to be ex-
empted from the project would be respected. Informed 
consent was required for this survey and all of the col-
lected data were kept confidentially in a locked area. 
The authors declare that there is no conflict of interest.

Statistical analyses

Statistical analysis was realized with the use of 
software SPSS 15.0 on the level of statistical signifi-
cance 0.05 and with the use of these tests: Normal-
ity test Kolmogorov-Smirnov, Kruskal Wallis Test, 
Mann-Whitney U-test and Student T-test.

Sample

Twenty nursing homes were included for the pur-
poses of this study – ten nursing homes in the Czech 
Republic, the Vysočina Region, and ten Slovak fa-
cilities in Trnava and Nitra Regions. (These regions 
were chosen as they have the highest number of older 
people). The managers of these facilities consented 
to the research being undertaken upon request. The 
research sample comprised of 208 nurses (100 % of 
nurses invited to participate) of which 96 (46.15%) 
were from the Czech Republic and 112 (53.85%) from 
Slovakia. The criteria for selection were: at least one-
year employment in the facility, be providing care to 
older people (60 years and older) and willingness to 
take part in the research by agreeing to participate by 
informed consent. The data was collected from August 
to November 2014. 250 questionnaires containing both 
STEU and SEIS methods were sent to the nurse par-
ticipants. The rate of return was 83%. The nurses age 
ranged from 22 to 63 years (mean age of 42.82 ± 9.17 
years). The average period of working experience was 
19.27 (SD ± 9.87). Only 30 nurses (14.42%) had a uni-
versity degree (bachelor, master), 133 nurses (63.94%) 
had been educated at secondary level and 45 (21.63%) 
nurses had received a college education (diploma). The 
total of 52 (25%) nurses had some kind of specializa-
tion (not only in community nursing).

There were no significant differences between 
Czech and Slovak nurses in these areas.

RESULTS
As a first step before verifying the relationship be-

tween the two constructs – EI as ability (STEU) and EI 
as a trait (SEIS), cardinal variables were tested with 
the use of the normality test (Table 1).

The relationship between the STEU 
construct determining EI as ability, 
and the SEIS construct determining EI 
as a nurses’ trait

The first research question of our study was fo-
cused on the verification of the relationship between 
EI as an ability and EI as a trait via a non-paramet-
ric Spearman’s correlation coefficient, as one (EI as 
ability, STEU) variable shows normal distribution (see 
Table 2).
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There is no statistically significant relationship be-
tween EI perceived as a trait (SEIS) and EI perceived 
as an ability (STEU) – p > 0.05. The constructs deter-
mine the EI score from two points of view – seeing 
it as a trait or as an ability. Therefore it is not sur-
prising that their mutual relationship was not veri-
fied. EI as a trait is part of an individual’s personality 
which develops over time and it can only partly be in-
fluenced by social impacts. On the contrary, EI as an 
ability is more dependent on genetic prepositions and 
the chances of developing it by an intentional impact, 
for instance by means of systematic and focused edu-
cation, are weaker.

EI levels of nurses providing care to 
elderly

The descriptive characteristics of variables – meth-
ods are shown in Table 3.

The nurses’ score achieved in STEU (determining EI 
as ability) was 12.41 (SD ± 3.13) points, which means 
that the acquired values find themselves below the 
centre point of the theoretical interval. In the SEIS 
questionnaire (determining EI as trait) the nurses 
achieved the score of 152.19 (SD ± 13.76), which is above 
the midpoint of the interval in which the acquired 
values can be found. It can however be assumed from 
these outcomes that EI scores of the nurses fluctuate 
somewhere close to the theoretical middle points.

Determination of EI score differences 
in relation to the age

Before testing the differences in EI scores in rela-
tion to the age of the nurses, we determined the nor-
mality of the STEU variable in three compared age 
groups formed from our respondents (early adulthood 
up to 34 years, middle adulthood from 35 to 45 years 
and late adulthood over 46 years). Due to non-normal 
distribution of variables in all groups, non-paramet-
ric Kruskal-Wallis Test was chosen for testing (see 
Table 4).

Based on the outcomes, we consider the determined 
differences among the groups to be significant (p > 
0.05). There were no statistically significant differ-
ences in the level of EI as ability (STEU) in nurses of 
different age (p = 0.962) but we did find statistically 
significant differences in the level of EI as trait (p = 
0.011). The score of EI as trait (SEIS) increases in re-
lation to their ageing.

Determination of EI score differences 
in relation to the years of working 
experience

Before we approached testing the differences of EI 
score in relation to the length of working experience 
of the nurses, we scrutinized normal distribution of 
the variable in the individual groups. On the basis of 
the result of the normality test we used a non-para-
metric Mann-Whitney U Test (Table 5).

Determination of EI score differences 
in relation to the level of education

Before testing the differences in EI scores in re-
lation to the achieved level of education, we scruti-
nized normal distribution of variables in the research 
groups. Normal distribution was found at the aver-
age SEIS value only (assessment of EI as a trait). Upon 
determination of the STEU difference we therefore 
used the non-parametric Mann-Whitney U-Test and 
received results shown in Table 5.

As we can see in Table 5, no statistically significant 
relationship was confirmed. There is no significant 
difference in the scores of EI perceived as ability (de-
termined by STEU) between the group of nurses with 
shorter working experience (up to 11 years) and the 
group of nurses with longer working experience (11 
and more years).

The SEIS variable was distributed equally in both 
groups. The outcomes of the statistical T-test con-
firmed significant differences (p < 0.01). We verified 
the difference among nurses based on the years of 
their working experience. Higher values of EI per-
ceived as a trait (SEIS) are achieved by nurses whose 
working experience is longer, i.e. eleven years or more 
(Table 6).

Most of the respondents in the research group 
achieved secondary level of education or a diploma 
from a college medical school. University graduates 

Table 1. The results of the Kolmogorov-Smirnov Test of normality 
of cardinal variables 

Statistic df Sig.

STEU 0.104 204 0.000
SEIS 0.058 204 0.097
Age 0.056 204 0.200
Working 
experience

0.069 204 0.021

Note: In Table 1, results of testing the normality of variables 
included in the research are shown. Normal distribution 

was verified for the SEIS variable (EI as a trait) and 
the age of respondents. This test is important in regard 

to further opportunities for using statistical tests.

Table 2. Relationship between the constructs studied 
 

SIES

STEU
Spearman Correlation Coefficient 0.121
Sig. 0.081
N 207

Legend: N – absolute count
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formed only 14% of the sample which could affect the 
results of the test because the higher score of EI as an 
ability (STEU) was achieved by nurses with univer-
sity degrees (Table 5). Based on the data analysis we 
confirmed the significant difference between univer-
sity graduates and nurses with lower levels of edu-
cation. We suggest that these nurses are able to rec-
ognise and classify interpersonal interactions better 
and subsequently react more appropriately in their 
interactions with elderly people living in social care 
facilities. The difference between the scores of EI de-
termined as a trait (SEIS) was verified with the use of 
the Student T-Test.

We did not find any significant difference in EI 
scores of nurses with different levels of education 
when we measured EI with SEIS (EI as trait) ques-
tionnaire (Table 6).

DISCUSSION
The aim of the study was based on contemporary 

EI theory and measurement tools (trait and ability EI) 
and the assumed differences of EI scores in relation to 
the age, years of work experience and the level of edu-
cation of nurses providing care to elderly people living 
in nursing homes. We selected research instruments 
on the basis of previous research undertaken in the 
Czech Republic [32].

Our hypothesis about the existence of a correlation 
between EI perceived as an ability (STEU) and EI as a 
trait (SEIS) was not confirmed owing to the specific 
nature of both constructs (p > 0.05). This finding cor-
responds with current knowledge about EI and con-
firms the perception of EI from two points of view, 
where one group of scientists [37, 38] sees EI as an 
ability whereas other authors [10, 39, 40] define the 

conceptual framework of EI as a personality trait. 
Baumgartner and Karaffová [32] identified a statisti-
cally significant correlation (p < 0.01) between EI as 
an ability (STEU) and as a trait (SEIS) but its value is 
relatively low (r = 0.197).

Nurses in our study who provide care to older people 
living in nursing homes achieved an adequate EI scores 
in both questionnaires; that is to say, according to the 
values which are “normal” for this measurement tool.

The STEU score was 12.41 (SD ± 3.13) which is 
slightly below the theoretical centre of the scale. In 
SEIS, the achieved score was 152.19 (SD ± 13.76); in this 
case the outcomes were above the theoretical centre. 
Results that are similar to ours (where the values os-
cillate around the centres of the scales) can be found 
in other studies such as those of authors [41, 42, 43]. 
We observe that the average score achieved by nurses 
in our study is a favourable finding. Nurses who pro-
vide care for older people in social care nursing fa-
cilities could improve their relationships with them, 
and also with their colleagues because, as we verified, 
the nurses in this study were not emotionally neu-
tral and demonstrate emotional activity (EI). It can be 
suggested that they need to improve their competency 
in perception and understanding of emotion. Some 
researchers mentioned already above [41, 42, 43].) in 
various fields have begun to investigate whether it 
is possible to increase EI and explore the best way to 
evaluate it. Studies employing a comparison group or 
other designs, such as use of pre and post intervention 
measures with no comparison group or a case study 
method are being used [40]. Our study is descriptive 
and is one of the first to be undertaken in both coun-
tries and we acknowledge its limitations and that we 
cannot currently provide information regarding the 
causal impact of training.

Table 3. Descriptive features of the two EI levels 

Research tools Min Max Average SD Median Theoretical midpoint

STEU 3 19 12.41 3.13 13 13
SEIS 117 183 152.19 13.76 153 123

Legend: SD – standard deviation, Min – minimal value achieved; Max – maximum value achieved;  
theoretical midpoints – midpoints of research tools

Table 4. Difference in measuring EI as ability (STEU) and EI as trait (SEIS) related to the age 

Research tools Age of nurses N Average order Kruskal Wallis Test

STEU

Up to 34 year 21 105.74 Chi-square 0.078
From 35 to 45 years 110 103.40 df 2
More than 46 years 77 105.73 Sig. 0.962
In total 208

SEIS

Up to 34 year 21 66.45 Chi-square 8.986
From 35 to 45 years 110 106.08 df 2
More than 46 years 76 110.78 Sig. 0.011
In total 207

Legend: N – absolute count
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Antonakis et al. [44] indicate in their research that 
there is a positive link between high levels of EI and 
high levels of nurses’ contentment, engagement and 
satisfaction with their work. Gignac and Ekermans 
[45] discovered that nurses with high levels of EI are 
able to manage their relationships with various people 
(health and social care staff and also patients and rel-
atives), maintain a healthier attitude towards patient 
care and form and maintain relationships with pa-
tients and co-workers. According to Groves [46], emo-
tions are a manifestation of the authenticity of nurses 
and it is an unavoidable precondition of a close re-
lationship and communication. Furthermore, King´s 
[47] system interaction theory emphasises the inevi-
table presence of EI abilities among nurses who are 
involved in complex care based on establishing rela-
tionships between nurses and patients. The American 
Nurses Association (ANA) suggests that nursing in-
volves much more than technical competence and kind 
touches. Nursing is also an emotional activity. How-
ever, some Slovak authors [48] believe that emotional 
(affectionate) neutrality is necessary in the nurse’s 
role and that a nurse should provide nursing care 
without involving her emotions in her relationship 
with the patient. This feature of a nurse´s role – emo-
tional neutrality – is described as the ability to subor-
dinate emotionality to the rational control. This has 
the potential to lead to stress and burnout in nurses.

One interesting finding in our study is the statis-
tical significance (p = 0.011) of EI as a trait (SEIS) in 
relation to the age. This could mean that there is a 
difference in the levels of EI in relation to the age of 
nurses who provide care to older people in nursing 
homes. Similarly, we found a significant difference (p 
< 0.01) between groups of nurses (young adulthood 
and middle adulthood) when we assessed EI as a trait. 
Higher scores of EI, as a trait (SEIS), were achieved 
by nurses in middle adulthood (35-45 years) in com-
parison to younger nurses (aged up to 34 years) who 
also work in nursing. Lachman [49] claims that, in the 
context of middle adulthood, the quality and inten-
sity of emotions is a concept which is important for 
people in this age group. Experiencing emotions is still 
very intense in comparison with those in the older age 
group and their range is rather similar to the preced-
ing age groups [4]. These findings are partly supported 
by other authors; for example, Mayer et al. [9] who 
believe that the EI level rises with ageing and gaining 
experience and, as a set of abilities, develops by expe-
riencing social interactions. It could be assumed ac-
cording to Bar-On [6] that EI develops with age, which 
means that older nurses’ emotional reactions could be 
more mature owing to their experience. However, sev-
eral other studies [i.e. 50, 51] show no significant dif-
ference in EI levels in relation to age. These findings 
might be associated to the specific research sample 

Table 5. Difference in STEU related to the years of working experience and level of education 

Research 
tools Years of experience N Average order Mann-Whitney U Test

STEU
Up to 11 year 45 93.32 U 3164.5
11 years or more 163 107.59 Z −1.417
In total 208 Sig. 0.157

SEIS

Level of education N Average order Mann-Whitney U Test

Secondary school and 
medical college 178 101.08 U 2060.5

University 30 124.82 Z −2.012
In total 208 Sig. 0.044

Table 6. Difference in SEIS related to the years of working experience and level of education 

Research 
tools Years of experience N Average SD T-test of averages

SIES
Up to 10 year 44 146.64 12.65
Over 11 years 163 153.69 13.70 t df Sig.
In total 207 −3.078 205 0.002

SEIS

Level of education N Average SD T-test of averages

Secondary school and 
medical college 177 152.23 13.20

University 30 151.93 16.96 t df Sig.
In total 207 0.092 35.202 0.927

Legend: N – absolute count, SD – standard deviation
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which was formed of students, i.e. people whose pro-
fessional approach and personal qualities may be 
seemingly underdeveloped and whose age range and 
experience is limited. Nevertheless, for people who 
are preparing for a professional career in healthcare, 
the issue of EI cannot be underestimated or ignored.

As far as the years of working experience are con-
sidered, we did not find any significant difference (p > 
0.05) in EI perceived as an ability (STEU) but we found 
a statistically significant difference (p = 0.002) in EI 
perceived as a trait (SEIS) in relation to the years of 
working experience. Higher EI scores were achieved 
by nurses with longer working experience (more than 
11 years) who provided care to older people living in 
nursing social care facilities. In another study, Ju-
hásová et al. [43], found no significant difference in 
EI as an ability, nor EI as a trait, among nurses with 
differing lengths of work experience (where the dif-
ference between a short and long work experience was 
set at seven years).

Elder and Giele [52] point out that during his or 
her life, an individual is formed by the institutions 
and social systems they interact with, as well as the 
demands on then depending on his or her age. This 
opinion supports our premise that the level of educa-
tion makes a difference to the EI scores of the nurses 
in our study. We noted a significant difference in EI 
perceived as an ability (STEU) related to their level 
of education. Higher scores were achieved by univer-
sity graduates who provide care to older people living 
in nursing homes. In our view these nurses are more 
skilled in distinguishing emotions and respond more 
sensitively in relationships with older people in order 
to meet individual needs. It is, however, important to 
point out that the share of university graduates was 
quite low (14%) in our research sample. In both coun-
tries the share of nurses with university diplomas/
degrees working in nursing homes is very low. Social 
workers without a medical education are the dominant 
workforce in these facilities. No significant difference 
(p = 0.157) was found in the level of EI as a trait (SEIS) 
in relation to the level of education. Our outcomes cor-
respond with findings of other authors [i.e. 50, 51] who 
also did not find significant differences in EI as a trait 
in relation to the educational level of a group of stu-
dents. A possible explanation of the non-existent dif-
ference in EI as a trait is the above mentioned fact that 
the proportion of university graduates in the research 
sample is very low. On the other hand we have veri-
fied that EI could be influenced by appropriate educa-
tional strategies as presented in our previously pub-
lished study [53]. Slaski and Cartwright [54], Kotsou 
et al. [55] and Nelis et al. [56] found that EI training 
increased trait EI, as assessed by self-reports and ob-
server reports. Kirk et al. [57] found that training in-
creased both emotional self-efficacy and trait EI. Of 
course we should be aware that there are always indi-
vidual differences in characteristics that are associated 

with EI and these could influence the effectiveness of 
interventions or might suggest different intervention 
approaches [40]. We can however suggest that neither 
educational institutions, nor employers, support the 
development of emotional competences. They seem-
ingly do not see the importance of EI or emotional 
competences as an indispensable part of effective qual-
ity nursing care for older people in nursing homes. An-
other reason may be that those involved in the educa-
tion of nurses do not know how to develop emotional 
skills. A cause for concern in relation to EI and pro-
viding quality care in the Czech Republic and Slova-
kia for older people is that staffing is being reduced. 
Medical personnel are being replaced by social work-
ers with little knowledge of nursing (they only under-
take a three-month education course) and university 
graduates are very scarce.

CONCLUSION
It is understandable that care provided to older 

people is coming under the spotlight as its importance 
rises owing to the changing demographic trends. It 
is not easy to meet the unique needs of older people 
without nurses who are prepared both professionally 
and emotionally. The outcomes of the study demon-
strate that in these nursing homes for older people, the 
care is provided by nurses with adequate global levels 
of EI. Better scores were achieved by university gradu-
ates and by nurses with working experience of longer 
than 11 years who were aged 35-45 (middle adulthood). 
We recommend that educational institutions should 
provide programmes in the Czech and Slovak Repub-
lics that would assist nurses with their personal devel-
opment, guide them in understanding both their own 
and their patients’ emotions, whilst teaching them to 
use their emotional skills effectively. We also suggest 
that the management of social care facilities should 
seek to support nurses in their self-improvement in re-
lation to EI, through training, as we believe this would 
enhance the quality of care provided to older people 
and improve their wellbeing.

IMPLICATIONS FOR POLICY 
AND FUTURE RESEARCH

Continued research on the topic of EI and nursing is 
needed to build the knowledge base on how to promote 
positive wellbeing for older people and improve health 
outcomes. Further research should focus on identify-
ing how nurses and older people evaluate their rela-
tionship with both quantitative and qualitative evi-
dence sought.

LIMITATIONS OF RESEARCH
This study has some limitations that must be con-

sidered. The study was conducted with employees in a 
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nursing environment and the results obtained cannot 
therefore be generalized to other health professions 
(i.e., medical doctors, physiotherapists, psychologists, 
etc.) or the public as a whole. The techniques used in 
our research provide only a partial insight into EI. This 
should be kept in mind when assessing the outcomes. 
The validity of statements depends on the quality of 
self-reflection of nurses in this research group.

THE BULLET POINTS OF THE 
RESEARCH AND ARTICLE

What is known about the topic:
▶▶ Emotional Intelligence (EI) plays an important role 
in the nursing care of older people.

▶▶ The ability to control emotions is an important 
skill for nurses.

▶▶ Lack of studies mapping the emotional 
intelligence of nurses who care for older people.

 
 

What this paper adds:
▶▶ Nurses who provide care in selected nursing 
homes in the Czech Republic and Slovakia 
demonstrate an adequate emotional intelligence 
score.

▶▶ The higher the level of education, the higher the 
nurses’ emotional intelligence score (assessed 
with STEU; EI is an ability).

▶▶ Older nurses and nurses with a longer working 
experience demonstrated a higher EI score 
(assessed with SEIS; EI is a trait).

ETHICAL CONSIDERATIONS
The study complied with the ethical principles for 

research involving human subjects (in accordance 
with the Declaration of Helsinki) and was approved 
by the institutional ethics committees. Participation 
was entirely voluntary and could be terminated at any 
time during the survey.

Andrea Pokorná
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Abstract — Introduction: The university study programme of nursing in 
Slovakia is fully compatible with the Directives of the European Commission (EC) 
and European Strategy of the World Health Organization for education of regu-
lated professions. Nurse have applied and used authonomy in practice, decision-
making and planning of nursing interventions.

Objective: The aim of article is to present the nursing study programme (struc-
ture of programme) and credit system at universities in Slovakia according to ap-
plicable nurses competencies.

Methodology: The methodology for this article was used literature review, leg-
islative standards of the Slovak Republic and European Union, the Accreditation 
document of the Faculty of Health Care of University of Prešov and review of stud-
ies in science databases: EBSCO, Medline, ProQuest.

Results and discussion: The main topics of core knowledge of the 1st degree of 
university studies are based primarily on the theory and practice of nursing. The 
study programme is divided into academic subjects. The standard student work-
load for one academic year is total 60 credits in full-time study, for three years of 
standard study it is 180 ECTS.

Conclusion: Competence of nurse is the state of having the knowledge, skills, 
energy, experience and motivation required to respond adequately to the demands 
of one’s professional responsibility.

INTRODUCTION
Nursing is a field of study in the system of study 

programmes, administered by the Ministry of Edu-
cation, Science, Research and Sports of the Slovak Re-
public through which the graduate of the study pro-
gramme gains the professional ability/qualification to 
practice the profession or is prepared to continue in 
following university studies. The profile of studies is 
harmonized with the criteria of the European direc-
tives, enhanced by the adoption of the Declaration of 
Munich and implemented into the curriculum of edu-
cational institutions that provide this training. Study 
programme of nursing is compiled according to com-
petencies of the Directive 2013/55/EU and in the con-
text of the National Reference Framework, Decree of 
the Government of the Slovak Republic No. 296/2010 
on professional qualification for performance of 
health service occupation, the method of further 
education of health professionals, system of special-
ized fields and system of certified working activities, 
Decree of the Ministry of Health of the Slovak Repub-
lic No. 364/2005 Coll. which determines the scope of 

nursing and midwifery practice provided by nurses 
and by midwives independently and in conjunction 
with a doctor [1,2]. The structure of nursing study pro-
gramme and its credit system at universities in Slova-
kia are presented topics of article.

The Bologna Declaration (1999) is binding also for 
studying nursing at Slovak universities. Highlights 
the need for: nursing education designed so as to be 
compatible in content, scope and conditions of ad-
mission and graduation with developed countries; 
to meet European standards of education; curric-
ulum designed so as to be oriented not only to the 
sick, but also in healthy individuals [3]; systemati-
cally lead to a change in medical preview of nursing 
to nursing thinking, thinking caring change to nurs-
ing; strengthen and highlight the formal component 
of education, strengthen communicative and crea-
tive skills, critical thinking and create abilities to solve 
problems; not only prepare nurses to practice nurs-
ing, but also to research, education and management 
and prepare nurses for taking an active role of nurs-
ing in primary care [4]. Nurses using authonomy in 
practice, decision-making and planning of nursing 
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interventions. Nurses are sufficiently informed about 
the new developments of science and technology as 
well as new nursing procedures and to work based on 
principles Evidence Based Practice (EBP) and Evidence 
Based Nursing (EBN) [5]

OBJECTIVE
Individual levels of university studies in the study 

programme of nursing in Slovakia are based on the-
oretical and practical knowledge of current science, 
development of independent practical and theoreti-
cal abilities and skills of the graduate, as per Act of the 
National Council of the Slovak Republic No. 578/2004 
Coll. on health care providers, health service person-
nel, professional organizations in health service and 
on amendments to certain acts [6]. Pursuant to Act No. 
131/2002 Coll. on Higher Education the professionally 
oriented bachelor study programmes of the 1st degree 
of university study are focused on acquirement of the-
oretical and practical knowledge in case of occupa-
tion performance based on a current state of science 
and art with the possibility to continue in university 
study of the 2nd degree. The successful graduates of 
the 1st degree of university study are awarded Bach-
elor degree. Clause 1 §53 of the same Act quotes that 
the study programme of the 2nd degree is focused on 
acquirement of theoretical and practical knowledge 
based on the current state of science, technology or art 
and on development of management skills of their cre-
ative application in case of occupation performance or 
when continuing in university study according to doc-
toral study programme of the 3rd degree [3,7].

The specific objective of this article is to present a 
study programme in nursing in Slovak Republic, de-
scribe its accredited study programmes, characteris-
tics of the study programme, the credit system, the 
graduate profile and criteria for achieving credits by 
students, which is implement the current European 
requirements of education in nursing of the Western 
Balkan countries.

METHODOLOGY
The methodology for this article was used literature 

review, legislative standards of the Slovak Republic 
and European Union, the Accreditation document of 
the Faculty of Health Care of University of Prešov and 
review of studies in science databases: EBSCO, Med-
line, ProQuest.

RESULTS AND DISCUSSION
Scope of knowledge of graduate of 
nursing (1st degree)

Theoretical knowledge include: has a theoretical com-
mand of and practically use professional nursing 

terminology; gains and understand basic facts, con-
cepts, principles and theory of nursing; has a theo-
retical command of and use the method of the nurs-
ing process in nursing practice; is able to integrate 
knowledge from theory and models in nursing and use 
them in nursing practice; is able to implement change, 
accept risk, take responsibility, improvise in unavoid-
able situations; gains knowledge in the field of com-
munication, management, social and behavioural dis-
ciplines which are applied in contact with the patient/
client. 

Practical abilities and skills: in performing the nurs-
ing practice provides nursing care in accordance with 
legal regulations, within the scope of studies and 
using professional experience of gained knowledge 
and skills; applies nursing models in practice; works 
with nursing documentation; forms and shapes the 
standards of nursing care; monitors nursing prob-
lems and provides individualized nursing care using 
the method of nursing process in collaboration with 
the client, family, supporting persons; communicates 
within the health care team with the client, family, 
group and community; introduces new technologies 
and procedures in clinical practice within nursing; 
analyses problems and makes decisions in partner-
ship with the client to optimize the patient’s medical 
condition; provides qualified first aid in trauma and 
life-threatening conditions, in mass casualties, and at-
tacks using weapons of mass destruction; makes use of 
computer and information technology [2]. Additional 
knowledge, skills and abilities: cooperate and coordi-
nate teamwork; organize their own learning and to 
continue their own professional development; speak 
foreign languages; maintain contact with the devel-
opment of science and knowledge; participate in eth-
ical decision-making and apply ethical principles in 
nursing practice; use knowledge of psychology and 
pedagogy in education of clients and in training new 
members of the nursing team. Professional qualifica-
tions is determined: Decree of the Government of the 
Slovak Republic No. 156/2002 Coll. on the professional 
qualifications of health professionals; together 4 600 
hours total (contact and non-contact hours) educa-
tion of which 60% in practical education; Decree of 
the Government of the Slovak Republic No. 296/2010 
Coll. on professional qualification for performance of 
health service occupation, the method of further edu-
cation of health professionals, system of specialized 
fields and system of certified working activities.

The academic courses of study 
programme in nursing

The study programme is divided into academic 
courses. The academic course is formed from a study 
programme unit or a group of units intended to pro-
vide training in the designated area (lecture, work-
shop or seminar). Each course is defined by a code 
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and a name. Information on the nature of the course, 
teachers, credits and hourly duration, the conditions 
of its completion and evaluation of learning outcomes, 
contents and recommended literature is stated in the 
course information sheet. The teacher is responsible 
for updating the data in the course information sheet 
at the beginning of the academic year.

According to European Directives 2005/36/EC, 
2013/55/EU and Decree of the Government of the 
Slovak Republic No. 614/2002 Coll. on the credit 
system, the minimum requirements for the content 
of nursing education in Slovakia are divided into two 
sections: theoretical disciplines (nursing disciplines, 
basic medicine disciplines and social science disci-
plines) and practical disciplines. Courses of the nurs-
ing programme are divided into: compulsory (comprise 
75–80% of study programme), compulsory optional 
(comprise 15–20% of study programme), and optional 
(comprise 5% of study programme) [3,8,9].

Depending on prior requirements for taking courses 
included in the academic programme, they are divided 
into courses conditional on the successful completion 
of other courses, the prerequisite or the other courses 
and courses without prerequisites. The recommended 
study plan, drawn up on the basis of the courses of the 
field study, defines the list of compulsory and com-
pulsory optional courses and the recommended scope 
of optional courses, their credits and the number of 
hours recommended for learning. The state exam 
shall be considered a course with a defined number 
of hours. The study plan is created in the framework 
of defined regulations in conjunction with the aca-
demic advisor/department [9,10].

The student is obliged to gain, in the study pro-
gramme, the required number of credits for which 
the distribution and total number of semesters is de-
termined by the accreditation file. The standard stu-
dent workload for one academic year is total 60 credits 
in full-time study, for three years of standard study it 
is 180 ECTS (European Credit Transfer System). Each 
course in the study programme is evaluated by the 
number of credits which reflect a quantitative meas-
ure of student workload in the study of the course. 
A particular course has the same credit evaluation for 
all students. A student may gain credits for a course 
only once during the course of their studies: theoreti-
cal courses  (lectures, seminars and practicals) are con-
verted to credits based on student workload: 1 ECTS = 
25 hours workload on the student and practical training 
(clinical training, clinical practice, continuous clinical 
practice, and summer clinical practice) is converted 
based on student workload: 1 ECTS = 30 hours work-
load on the student. As per Act of the National Coun-
cil of the Slovak Republic No. 455/2012 amending and 
supplementing Law No. 131/2002 Coll. on universities 
and on amendments certain acts as amended Coll. the 
full-time study, form the point of view of time cor-
responds to student work of 1500–1800 hours per 

academic year, known as the workload on the stu-
dent. It consists of contact hours (e.g. attendance at 
lectures, seminars, clinical practice) and non-contact 
hours (e.g. self-study and independent creative activ-
ities) [7,11]. The student must fulfil the requirements 
to gain credits from a course in the following manners: 
completed (C), continuous assessment (CA), examination 
(X) or a state exam (SX). The workload on the student 
also vary in terms of the final assessment. Training 
activities can be performed: by attendance, distance 
learning or by combined method [11].  

Assessment of student learning is a key issue for 
students, those who teach and those who are respon-
sible for the design, accreditation, quality assurance 
and review of courses. Brown et al. assert that: “As-
sessment defines what students regard as important, 
how they spend their time and how they come to see 
themselves as students and then as graduates” [23]. 
Research in learning and teaching in higher education 
has demonstrated the profound impact of assessment 
method upon depth of study. Other authors showed 
how the use of tests and multiple-choice questions 
promoted reproductive styles of learning, whereas 
projects and open-ended assessment promoted in-
dependence and deeper strategies of understanding. 
In the recent past, there has been a dramatic shift in 
the procedures and methods of assessment in higher 
education. One of the driving forces behind the shift 
has been the renewed emphasis on and the current 
interest in the professional preparation, development 
and accreditation of university teachers [24].

Methodology for theoretical education in study pro-
gramme nursing include: research papers focus on 
student comprehension, ability to understand mate-
rial, projects are an exceptional method to assess stu-
dent’s creation or innovation abilities. Other methods 
are case studies, seminars, reviews, quizzes, online as-
sessment, essays and other.

Examples of students workload

A workshop is a form of educational activity, whereby 
instructor/assistant prepares a topic, objective and 
programme. The student, through various techniques 
(brainstorming, feedback) and by using their own 
knowledge and experience, acquires skills that will 
be used in practice.

During the workshop the instructor/assistant organ-
izes, supervises and helps students with the course. 
The workshop is meant to deepen already acquired 
knowledge and skills. The output of the workshop is 
to fulfil the conditions of the specified topic and objec-
tive. The workshop does not have a theoretical com-
ponent, it is assumed that the student has a theoreti-
cal basis and is able to transfer theoretical knowledge 
into practical skills and it therefore calls for active co-
operation among the participants of the workshop. 
A workshop can be prepared on the basis of various 
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scientific or professional topics. It is recommended 
to be prepared for approximately 60 min. (one topic) 
with an optimal number of 25 participants [12]. Work-
load on the student: preparation and realization of 
a workshop on a professional topic (15 hours of stu-
dent work); preparation and realization of a work-
shop on a scientific topic (30 hours of student work) 
[13]. We describe approaches to coursework assess-
ment in Table 1.

Nursing education in Western Balkan countries is in 
the transition period (implementation of new meth-
ods, development of new methods based on existing 
competences, creation of joint programmes with other 
institutions). There are differences in the basic train-
ing of nurses (secondary qualification, post-secondary 
qualification, and bachelor studies). Impact on nursing 
education is represented the establishment of private 
universities offering education programmes in nurs-
ing with a different standard than the public universi-
ties. This creates a room for improvement in theoret-
ical and practical areas. Methods for theoretical and 
practical training require innovation. Despite these 
deficiencies, there are also positive trends in nursing 
education, such as the ongoing reforms in the con-
text of European criteria for the higher education, im-
plementation of new strategies and cooperation with 
the concerned organizations, cooperation within in-
dividual faculties, investments in the material equip-
ment of educational institutions [20].

Nurses represent the largest percentage of the 
health care workforce in Bosnia and Herzegovina. In 
the field of nursing, the educational system is still di-
vided into two levels with no proper distinction in 
legal documents regarding what is the responsibility 

of nurses with a high school education and what is the 
responsibility of nurses with a bachelor’s degree. Im-
plementation of new teaching methodologies and as-
sessment methodologies is crucial [21].

Of the data collected, it is evident that five of the 
twelve EU countries (Belgium, Finland, Germany, 
Netherlands and Sweden) provide a two-level educa-
tion for nurses [22].

Transformation of  education in the European 
Union has brought numerous changes in the modi-
fication of teaching, curriculum and time allocation 
of classes within courses, implementation of new 
teaching methods to studies, etc. The project is enti-
tled TEMPUS – Competency based Curriculum Reform 
in Nursing and Caring in Western Balkan Universities 
(CCNURCA No. 544169-TEMPUS-1-2013-1-BE-TEM-
PUS-JPCR) and it is currently under way in the inter-
national cooperation, which initiates European stand-
ards in order to innovation the content of training in 
nursing [25].

Control of study and evaluation of 
academic results

Evaluation of academic results of the student within 
the academic subject is carried out: through continu-
ous controlling of academic results during the period 
of study (written tests, seminar work etc.) and by 
exam for the given period of study. The teacher gives 
a grade for the completion of the course. The grade ex-
presses the quality of acquired knowledge and practi-
cal skills in accordance with the results of learning on 
the subject information sheet [17]. Theories or models 
that have been applied to nursing include Bloom´s 

Table 1. Approaches to coursework assessment 

Essays

A standard method, essentially concerned with trying out ideas and arguments, supported by 
evidence. Has potential for measuring understanding, synthesis and evaluative skills. In most 
essays, there are no absolutely right or wrong answers and marking for feedback can be time 
consuming. Variations between markers can be high.

Case studies and 
open problems

Case studies have potential for measuring application of knowledge, analysis, problem-solving 
and evaluative skills. This method allows students to apply theory to practical situations. Marking 
criteria help re-grading and feedback.

Projects and group 
projects

Good all-round ability testing. Potential for sampling wide range of practical, analytical and 
interpretative skills. Develops tutor/student and student/student relationships. Wider application 
of knowledge and skills to real/simulated situations. Motivation tends to be high. Feedback 
potential (especially in incorporating self or peer assessment). Tests methods as well as end results 
and use of criteria reduces variability. May include seminars and tutorials, case studies, simulation, 
role-plays, problem solving exercises, team-building and experiential (‘live’ project) learning.

Seminar 
presentations

Feedback potential from tutor, self and/or peers; tests preparation, understanding, knowledge, 
capacity to structure information and oral communication skills. Can broaden possible topic and 
approaches. Marking based on simple criteria is fast and potentially reliable.

Laboratory/
Practical work

Feedback potential; with potential for measuring knowledge of experimental procedures, analysis 
and interpretation of results. Can also test preparation and practical skills and can help broaden 
topic and approaches, particularly in terms of application of knowledge.

Posters
Students summarise their work by preparing a poster. Encourages students to think creatively 
about their work and present it effectively, as well as presenting findings and interpretations 
succinctly and attractively. Presentation and feedback potential, from tutor, self and peers.

Sources: [13–16]
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cognitive taxonomy of learning. Bloom´s Taxonomy is 
classification, so the well-known taxonomy of learn-
ing objectives is an attempt (within the behavioural 
paradigm) to classify forms and levels of learning. It 
identifies three “domains” of learning, each of which 
is organised as a series of levels or pre-requisites. As 
well as providing a basic sequential model for dealing 
with topics in the curriculum, it also suggests a way 
of categorising levels of learning, in terms of the ex-
pected ceiling for a given programme [18].

CONCLUSION
Nursing encompasses autonomous and collabora-

tive care of individuals of all ages, families, groups 
and communities, sick or well and in all settings. Nurs-
ing includes the promotion of health, prevention of 
illness, care of ill, disabled and dying people. Advo-
cacy, promotion of a safe environment, research, par-
ticipation in shaping health policy and in patient and 
health systems management, and education are also 
key nursing roles. Broadly speaking postgraduate 

degrees for nurses fall into categories: leadership, 
management and administration of health services; 
clinical nursing specialities with or without practice 
competences; general nursing studies; research meth-
ods in health; nurse education. In addition, nurses un-
dertake interprofessional/multidisciplinary courses 
associated with health education, medicine or social 
care, for example studies in rehabilitation, nutrition, 
public health, counselling. Competence of nurse is the 
state of having the knowledge, skills, energy, experi-
ence and motivation required to respond adequately to 
the demands of one’s professional responsibility [19].
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Abstract — The eighth meeting of anaesthetists and sympathisers of intensive 
medicine took place in Brno. Its participants gathered in the University Campus at 
Bohunice and joined the AKUTNĚ.CZ conference. This one-day conference is the 
biggest event of its kind in the Czech Republic, visited by a record number of people 
who are interested in acute medicine news.

 

Each year, the University Campus at Bohunice be-
comes a place where experts and students meet to-
gether, enjoying hot anaesthetics issues. Lectures 
of famous speakers were followed by workshops, 
which were scheduled over the whole day. On-line 
video streaming was also available. Recorded lec-
tures can be found at http://www.akutne.cz/index.
php?pg=aktuality&aid=714.

The conference was hosted by the Department of 
Anaesthesiology and Intensive Care Medicine as well 
as by the Department of Paediatric Anaesthesiology 
and Resuscitation. It was endorsed by Prof. Jiří Mayer, 
Dean of Faculty of Medicine of Masaryk University, 
Roman Kraus, MD, Director of University Hospital 
Brno. The number of participants was astonishing: 
a total of 928 people joined the conference. More than 
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Figure 1. Dr Klučka and Dr Růžková (Jiří Mach Award winners) 
with Pavel Tomeš, patron of the AKUTNĚ.CZ endowment fund

Figure 2. Videolaryngoscopic orotracheal 
intubation in the workshop „It’s about time“
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400 attendants took part in 11 workshops which were 
running in many cycles. The participants could visit 
as many as 39 lectures in just one day. It is obvious that 
AKUTNĚ.CZ is considered to be the most practically 
oriented acute medicine conference.

At the beginning of the conference, recently de-
ceased Dr Jiří Mach was remembered as a great anaes-
thesiologist and a popular teacher who supported his 
young colleagues. In memory of him, Jiří Mach Awards 
were given to Dr Růžková and Dr Klučka. They were 
awarded for their articles in prestigious journals Pedi-
atric Anesthesia and BioMed Research International. 
The awards were handed over by Pavel Tomeš, patron 
of the AKUTNĚ.CZ endowment fund.

Eight participants were involved in the poster sec-
tion of the conference. The prize for the best poster 
was awarded to Dr Martin Harazim from Pilsen.

Volunteers could take part in a brand new work-
shop called “AKUTNĚ.CZ Algorithms”, which was de-
signed as a PBL/TBL (Problem Based Learning/Team 
Based Learning) lesson. The workshop was hosted 
by Dr Hana Harazim, who is a well-known expert in 
the field of virtual patients. Her workshop was ac-
tually groundbreaking: it was for the first time that 

a workshop of this type was held in a Czech acute med-
icine conference. It demonstrated how the education 
of young doctors and medical students could look like 
in a few years. Medical students were very interested 
in this workshop: there was no vacancy during the two 
one-hour-lasting workshops. Young students and the 
lecturer discussed one of the algorithms created by 
AKUTNĚ.CZ. Students tried to take care of the virtual 
patient step by step. First they made an initial examin-
ation, then established the diagnosis, and finally sug-
gested the therapeutic procedure. According to the 
students’ feedback, this kind of education is very at-
tractive and popular and could become the educational 
standard in future.

The AKUTNĚ.CZ conference is extraordinary due to 
the great organising team involving doctors and med-
ical students as well. The whole team was very well 
evaluated in questionnaires. For example, 100% of par-
ticipants who filled the questionnaire would recom-
mend the conference to their colleagues. Let’s begin 
preparations for the next year! See you on 25 Novem-
ber 2017 in Brno.

…let’s meet on AKUTNĚ.CZ…

Figure 4. Bronchoscopy workshop

Figure 3. Virtual patient AKUTNĚ.CZ in PBL session workshop
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1st Workshop on Technology Enhanced Medical and Healthcare Education 
(TEMHE'17)

Federated Conference on Computer Science and Information Systems
https://fedcsis.org/2017/

CALL FOR PAPERS
The TEMHE workshop combines the proven theoretical background of informatics
and pedagogy with an innovative application these concepts in teaching and
learning practice. Elementary goal is present original scientific results in a form of
prototypes, case studies as well as existing solutions, which have been already used
for medical and healthcare education support. TEMHE provides a forum for sharing
gained know-how and experience in particular domain of medicine and healthcare,
pedagogy and informatics. Topics of interest include, but are not limited to:
ם application of multimedia teaching tools in practice,
ם curriculum management, mapping, modeling, and standardization,
ם data visualization and interactive reporting in medicine,
ם educational data mining and advanced analytical approaches,
ם learning management systems and MOOCs: new features implementation,
ם medical and healthcare data standards and nomenclatures.

Since 2012, Proceedings of the FedCSIS conference are indexed in the Web of
Science and other indexing services.

Important dates:
ם Paper submission (strict deadline): May 10, 2017.
ם Authors notification: June 14, 2017.

https://www.fedcsis.org/2017/temhe





