
Klančar, A., Štemberger, T., Prosen, M., & Ličen, S. (Eds.). (2025). International Perspectives 
on Effective Teaching and Learning in Digital Education. University of Primorska Press.

Digital Technology in Healthcare: 
Enhancing Education and Patient Care
Mateja Lorber
University of Maribor, Slovenia
mateja.lorber@um.si

Lucija Gosak
University of Maribor, Slovenia
luucija.gosak2@um.si

Gregor Štiglic
University of Maribor, Slovenia,  
University of Edinburgh,  
United Kingdom
gregor.stiglic@um.si

Adrijana Svenšek
University of Maribor, Slovenia
adrijana.svensek1@um.si

The implementation of digital tools, systems, and technologies in healthcare 
improves education, lowers the risk of errors, and enables the provision of 
comprehensive, high-quality care to patients. Our study analyzed healthcare 
students’ comprehension and viewpoints on the use of digital technologies in 
their education and practice. We aim to investigate how healthcare students 
are educated about digital technology’s potential applications during their 
studies and in clinical practice. Healthcare students provided several practical 
illustrations of digital technology employment, including e-health records, doc-
umentation access, diagnoses, electronic medical records, and mobile health. 
These examples effectively demonstrate improved communication between 
healthcare professionals, streamlined data analysis and management, and bet-
ter patient monitoring. Although digital technology brings significant benefits 
to healthcare education, students remain mindful of the challenges it poses. We 
assert that digital technology is essential for improving the quality of health-
care education and providing comprehensive, evidence-based patient care.
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Introduction
In the age of the digital revolution, educational processes are changing rap-
idly. According to a UNESCO survey in yeare 2023, 80% of schools worldwide 
use digital technologies in their daily teaching (UNESCO, 2023). New technol-
ogies available to all people that we have unconsciously aligned schooling 
and learning, as children and adults spend more and more time learning on 
their own and using the new technologies (Lattouf, 2022). Digital education 



256

Mateja Lorber, Lucija Gosak, Gregor Štiglic, and Adrijana Svenšek

is an umbrella term for a variety of learning approaches involving many con-
cepts, methods and technologies (Alenezi et al., 2023; Ruzimatov, 2024; Wil-
liamson, 2016; Zawacki-Richter & Bozkurt, 2023). It is also often called blended 
learning and combines online digital education with classroom learning, or 
fully uses distance learning (asynchronous or combination of asynchronous 
and synchronous learning) (Ødegaard et al., 2024). Digital eduaction also in-
clude, for instance, learning management systems that have become wide-
spread and essential for many institutions (Dobre, 2015), lecture capture and 
live streaming applications (Bišćan et al., 2021), learning analytics solutions 
(Viberg et al., 2018), mobile or web-based applications for self-paced or sup-
plementary learning (Gladman et al., 2021, 2023),  and virtual reality and arti-
ficial intelligence applications (Dhar et al., 2023; Gasteiger et al., 2024). Digital 
educations are also constantly being introduced into healthcare education, 
albeit in different forms, with the aim of improving or even revolutionising 
the way education is delivered. These tools, which are widely used in contem-
porary teaching and learning, are based on common advances in information 
and communication technologies (Grainger et al., 2024).

Integration of Digital Technology in the Educational Process of Healthcare
The importance of digital skills for students in higher education is enormous. 
In today’s world, digital technologies are ubiquitous, transforming the way 
we live, work and learn (Gonzalez-Moreno et al., 2023; Ruzimatov, 2024). To 
be successful in studying digital technologies, students need to develop the 
skills and knowledge to use these tools effectively (Falloon, 2020; Kallas & 
Pedaste, 2022). Digital literacy is particularly important in higher education, 
where students are expected to be independent researchers, critical thinkers 
and collaborative learners (Al-Saeed, 2024). The strategic integration of digi-
tal technology in healthcare education is crucial to balance its benefits and 
drawbacks, ensuring personalised, immersive learning while maintaining hu-
manistic values (Khafizova et al., 2023). Healthcare education is an interdisci-
plinary science that draws on different fields and often uses a biopsychosocial 
approach to promote health and prevent disease. It is continuous, dynamic 
and complex teaching and learning process that takes place throughout life 
and in a variety of settings (Alenezi et al., 2023; Ruzimatov, 2024; Williamson, 
2016; Zawacki-Richter & Bozkurt, 2023). It includes education about hygiene, 
reproductive health, nutrition and other aspects, and helps to address global 
health challenges by providing community members with the tools they need 
to implement preventive measures. Most health education programmes are 
delivered in schools or organisations and follow standardised curricula (Rizvi, 
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2022). Recently, however, health education has been moving towards a more 
creative and digital approach and has also included mental health, preventive 
care and other aspects (Lattouf, 2022; Maria et al., 2023). Although the focus 
and emphasis on 21st century digital literacies and skills was strong before 
the pandemic, it has certainly accelerated their recognition and importance 
(Howard et al., 2021; Scherer et al., 2021; Siddiq et al., 2024). This has been driv-
en in particular by the Covid-19 epidemic has been one of the biggest drivers 
of change in recent years. The epidemic has in some ways forced health and 
education systems to introduce new technologies into the learning and work-
ing process. As a result, the digital transformation of health and education 
systems has begun to spread (Glaser & Shaw, 2024; Lattouf, 2022).

However, it has also been noted that there is a lack of empirically tested uni-
versity curricula that combine humanisation and digital technology educa-
tion for future health professionals (Gonzalez-Moreno et al., 2023). Accessible 
technology and universal design have opened up opportunities for students 
with disabilities. Some 87% of adults with visual impairments reported that 
accessible technology replaces traditional assistive devices (UNESCO, 2023).

Integration of Digital Technologies in the Education of Nursing Students 
and Their Use in Clinical Practice
The nursing education process uses a variety of digital tools, including sim-
ulation-based learning (Bray et al., 2023; Coyne et al., 2021; Saleem & Khan, 
2023), virtual and augmented reality (Kacmaz & Kaçmaz, 2024; Lin et al., 2023; 
Mehta et al., 2023; Wang et al., 2024), and e-learning platforms (Aouifi et al., 
2024; Masalimova et al., 2024). Simulation-based learning, using realistic man-
ikins and interactive software, provides students with the opportunity to ac-
quire practical skills in a safe environment, which contributes to improved 
clinical skills and decision-making. Virtual and augmented reality enhanc-
es these experiences by engaging students in realistic scenarios that allow 
them to safely practice and improve their skills without putting real patients 
at risk (Bray et al., 2023; Lee et al., 2024; Zhang et al., 2024). As well as learning 
through new digital tools, it is important that students are familiar with the 
technologies used in healthcare. Digital health technologies, such as mobile 
apps and sensors can continuously collect objective data outside of office 
visits to improve performance and safety information. These technologies 
are increasingly being used in healthcare (Beck et al., 2017; Hervás et al., 2013; 
Kańtoch, 2018; Svenšek et al., 2023). Also Electronic Health Records (EHRs) and 
telemedicine is playing a crucial role in enhancing the quality of patient care. 
EHRs simplify the documentation process, improve communication between 
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health care providers, and ensure the continuity of care (Elkefi et al., 2023; 
Kariotis et al., 2022). 

Methodology
The aim of the study was to gain insight into the perceptions and understand-
ing of first year students on a first cycle higher education nursing programme 
regarding the use of ICT in nursing. We focused on identifying the strengths 
and weaknesses that students perceived in the use of ICT in nursing and on 
identifying concrete examples of technologies used in nursing practice. This 
was done to assess the level of students’ awareness and knowledge in this area.

We used a questionnaire with two open-ended questions ‘What are the ad-
vantages and disadvantages of using ICT in nursing?’ and ‘Examples of ICT in 
nursing?’ using the digital tool Mentimeter.

As part of a lesson or lecture, students were introduced to Mentimeter, 
where they entered their answers to the question using their smart devices 
(phones, tablets, or computers). The answers students entered were anony-
mous, which helped to keep their answers relaxed and honest. We received 71 
responses to the question in which students identified advantages of using 
information and communication technologies, while 56 students identified 
disadvantages. The data was then stored and analysed. For the first question, 
‘What are the advantages and disadvantages of using ICT in nursing?’, a qual-
itative data analysis method was used. 

The students’ responses were coded and grouped into categories accord-
ing to similarities in content. In this way, key categories were identified that 
reflected their views on the advantages and disadvantages of using ICT in 
nursing.

For the second question, ‘Examples of ICT in nursing’, we used a data vis-
ualisation approach using a cloud presentation. We received 126 student 
responses. This showed the frequency and variety of examples used, which 
allowed us to identify the most frequently mentioned technologies and tools 
that students identified as being used in healthcare.

Results
We have identified the following sub-categories as benefits of using ICT: (1) 
Easier organisation of work; (2) Control over data; (3) Quality treatment for pa-
tients; (4) Access to data; and (5) Learning and gathering evidence-based in-
formation. The most commonly cited benefit was easier organisation of work, 
as data is better organised and more accessible to all health professionals. 
The use of digital technology also reduces paperwork. All of this contributes 
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to time savings, allowing healthcare professionals more time to provide qual-
ity care to patients. Students also pointed out that rapid detection of changes 
and deviations in patients’ health status contributes to quality patient care. It 
also makes it easier for all healthcare professionals to access patient informa-
tion. It also gives us more control over the data, allowing us to store, protect 
and secure it. Some of the students also highlighted the possibility for health 
professionals to learn and become familiar with new concepts, as well as ac-
cess to reliable information and communication with other professionals as 
an advantage of digital technology.

In the Table 1 we have identified the following sub-categories as disadvan-
tages of using information and communication technology: (1) System intru-
sion and data misuse/loss; (2) Lack of knowledge of how to use information 
and communication technologies; (3) Information and communication tech-
nology failures; (4) Staff workload; (5) Inadequate service delivery; and (6) Mis-
interpretation of data or inadequate data. The most common disadvantage 
or danger of using digital technology was described by students as the risk 
of various types of intrusion into the healthcare system and misuse of data. 
In addition to intrusions, there may also be failures of computer equipment 
or networks. Ignorance of the use of digital technology was also identified as 
an important limitation, particularly among older staff. This can also lead to 
a burden on staff in terms of time spent, the need for additional training and 
psychological strain. They also point out that the use of digital technology 
can lead to misinterpretation of data or miscommunication. It can also lead 
to a lack of face-to-face contact with patients.

The most common tool or method of using digital technology was the use 
of data entry using various digital technologies (e.g. tablet, computer, etc.) 
Students also highlighted the use of e-procurement and the use of electronic 
filing cabinets as common examples.

technologies recognized and used by nursing students. The size of each 
word in the cloud reflects its frequency of mention, providing a visual rep-
resentation of the most common technologies, such as electronic health re-
cords, telemedicine, and mobile health monitoring apps (Mediately, zVem). 
This visualization offers insight into the understanding and adoption of digi-
tal technologies among nursing students.

Discussion
The results of our study clearly show that ICT not only facilitate the organi-
sation and control of work, but also provide better access to data, support 
learning and evidence-based information gathering, and improve the quality 



260

Mateja Lorber, Lucija Gosak, Gregor Štiglic, and Adrijana Svenšek

Ta
bl

e 
1 

Be
ne

fit
s a

nd
 D

is
ad

va
nt

ag
es

 o
f U

si
ng

 C
om

m
un

ic
at

io
n 

Te
ch

no
lo

gy
 in

 N
ur

si
ng

Be
ne

fit
s o

f u
si

ng
 

in
fo

rm
at

io
n 

an
d 

co
m

m
un

ic
at

io
n 

 
te

ch
no

lo
gy

 in
 n

ur
si

ng

Ea
si

er
 o

rg
an

is
at

io
n 

of
 w

or
k

Ea
si

er
 o

rg
an

is
at

io
n;

 m
or

e 
or

ga
ni

se
d 

da
ta

; b
et

te
r d

at
a 

or
ga

ni
sa

tio
n;

 
ac

ce
ss

ib
ili

ty
; l

es
s p

ap
er

w
or

k;
 m

or
e 

tr
an

sp
ar

en
cy

; s
av

es
 ti

m
e

Co
nt

ro
l o

ve
r d

at
a

A
ll 

da
ta

 is
 st

or
ed

; n
o 

da
ta

 lo
ss

; n
o 

da
ta

 m
ix

–u
p;

 b
ac

ku
p 

op
tio

n

Q
ua

lit
y 

tr
ea

tm
en

t f
or

 p
at

ie
nt

s
Q

ui
ck

 a
cc

es
s t

o 
da

ta
; r

ap
id

 re
ac

tio
n 

in
 c

as
e 

of
 c

ha
ng

es
; r

ed
uc

ed
 n

um
be

r o
f 

er
ro

rs
; i

m
pr

ov
ed

 p
ra

ct
ic

e

Ac
ce

ss
 to

 d
at

a
Fa

st
 d

at
a 

ac
ce

ss
ib

ili
ty

; a
ll 

da
ta

 in
 o

ne
 p

la
ce

; a
cc

es
s t

o 
pa

tie
nt

 d
at

a;
 c

ol
le

ct
io

n 
of

 m
or

e 
da

ta
 in

 le
ss

 ti
m

e

Le
ar

ni
ng

 a
nd

 g
at

he
rin

g 
ev

id
en

ce
–b

as
ed

 
in

fo
rm

at
io

n
Le

ar
ni

ng
 n

ew
 c

on
ce

pt
s; 

an
sw

er
in

g 
he

al
th

 q
ue

st
io

ns
; g

at
he

rin
g 

re
lia

bl
e 

in
fo

rm
at

io
n;

 c
or

re
sp

on
di

ng
 w

ith
 d

iff
er

en
t e

xp
er

ts

D
is

ad
va

nt
ag

es
 o

f 
us

in
g 

in
fo

rm
at

io
n 

an
d 

co
m

m
un

ic
at

io
n 

 
te

ch
no

lo
gy

 in
 n

ur
si

ng

Sy
st

em
 in

tr
us

io
n 

an
d 

da
ta

 m
is

us
e/

lo
ss

H
ac

ki
ng

; s
ys

te
m

 in
tr

us
io

n;
 a

cc
es

s t
o 

m
ed

ic
al

 re
co

rd
s; 

th
ef

t o
f p

at
ie

nt
 d

at
a;

 
de

le
tio

n 
of

 d
at

a;
 p

ira
te

 a
tt

ac
ks

La
ck

 o
f k

no
w

le
dg

e 
of

 h
ow

 to
 u

se
 

in
fo

rm
at

io
n 

an
d 

co
m

m
un

ic
at

io
n 

te
ch

no
lo

gi
es

La
ck

 o
f k

no
w

le
dg

e 
of

 c
om

pu
te

r u
se

; i
nc

or
re

ct
 d

at
a 

co
lle

ct
io

n;
 a

dd
iti

on
al

 
tr

ai
ni

ng
 n

ee
de

d;
 o

ld
er

 e
m

pl
oy

ee
s n

ot
 fa

m
ili

ar
 w

ith
 u

se

In
fo

rm
at

io
n 

an
d 

co
m

m
un

ic
at

io
n 

te
ch

no
lo

gy
 fa

ilu
re

s
Co

m
pu

te
r c

ra
sh

es
; i

nt
er

ne
t p

ro
bl

em
s; 

lo
ss

 o
f d

at
a;

 n
o 

us
e 

w
he

n 
po

w
er

 is
 lo

st

St
aff

 w
or

kl
oa

d
Ti

m
e 

of
 u

se
; m

en
ta

l s
tr

ai
n 

on
 e

m
pl

oy
ee

s

In
ad

eq
ua

te
 se

rv
ic

e 
de

liv
er

y
W

e 
ar

e 
no

t f
oc

us
ed

; i
nc

om
pl

et
e 

re
m

ot
e 

tr
ea

tm
en

t o
f p

at
ie

nt
s d

ur
in

g 
CO

VI
D

; 
no

t a
cc

es
si

bl
e 

to
 a

ll 
pa

tie
nt

s; 
ad

di
ct

io
n 

to
 te

ch
no

lo
gy

; m
or

e 
ra

di
at

io
n;

 lo
ss

 
of

 c
on

ta
ct

 w
ith

 p
eo

pl
e;

 lo
ss

 o
f p

hy
si

ca
l c

on
ta

ct
; l

es
s a

tt
en

tio
n 

to
 p

er
so

ns
; 

co
m

m
un

ic
at

io
n 

ga
p

M
is

in
te

rp
re

ta
tio

n 
of

 d
at

a 
or

 in
ad

eq
ua

te
 

da
ta

M
is

un
de

rs
ta

nd
in

g 
of

 d
at

a;
 m

is
in

te
rp

re
ta

tio
n 

of
 d

at
a;

 p
la

gi
ar

is
m

; n
ot

 a
ll 

da
ta

 re
le

va
nt

/c
or

re
ct

; u
np

re
di

ct
ab

le
 so

ur
ce

s; 
us

e 
of

 in
ap

pr
op

ria
te

 so
ur

ce
s 

(G
oo

gl
e)



261

Culturally Sensitive and Congruent Digital Learning Initiative

of patient care. These aspects highlight the key role of ICT in improving effi-
ciency and accuracy in the modern working environment. In what follows, 
we discuss the wider implications of these findings and explore how further 
developments in ICT can continue to shape ways of working and producing 
knowledge.

Already in 2018 in America, Collins et al. (2018) indicate the new era of 
education, with innovative approaches and either home schooling, online 
learning, distance learning, etc. It is clear that new skills and approaches are 
needed if students are to compete effectively in a changing international 
landscape (Broich, 2015; Siddiq et al., 2024; Wang et al., 2024). 

The data show a good knowledge of students‘ use of technology in terms 
of computers, tablets and mobile phones. Consequently, we agree with Sid-
diq et al. (2024), who state that schools must use technology not only to im-
plement the existing educational paradigm, but also to introduce alternative 
approaches to teaching in order to improve this situation in education. The 
use of e-procurement and the use of electronic filing cabinets were also high-
lighted by our students as examples of common practice. Digital technology 
must make education more learner-centred, interest-based, results-oriented 
and personalised. Teachers must take on a broader role as coaches and men-

Figure 1  Examples of the Use of Digital Information Technology in Nursing
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tors, and assessment must be more nuanced than annual standardised tests 
allow (Collins et al., 2018; Wang et al., 2024). Digital technology reduces the 
time that teachers and students spend on irrelevant tasks, time that can be 
spent on other, more educationally relevant activities and also reduce the 
cost of test administration, improve the quality of measurement and allow 
rapid scoring. It also help teachers personalise feedback and teaching by pro-
viding immediate feedback (UNESCO, 2023; McClelland & Cuevas, 2020).  

Students in our research cited positive examples, noting that rapid detec-
tion of health changes through technology improves patient care, increases 
access to patient information and enables better health monitoring, the lat-
ter of which was also cited in the research by Forde-Johnston et al. (2023). 
Students in our research also highlighted the benefits for healthcare pro-
fessionals, including learning new concepts, accessing reliable information, 
and communicating with peers. In addition, the use of digital tools has some 
negative aspects, such as hacking and misuse/loss of data, lack of knowledge 
on the use of ICT, ICT failures, etc. and because of this negative aspect is rec-
ommended to requires strong cybersecurity measures to protect sensitive 
patient information. Educators and institutions should prioritise training in 
digital literacy and data security to ensure that nursing students are compe-
tent and confident in the responsible use of these technologies (Nifakos et al., 
2021; Singh et al., 2023). 

Mobile apps as a digital technology empower healthcare professionals 
with tools for patient education, medication management, and remote mon-
itoring, thus improving patient outcomes. Students in our research highlight-
ed two mobile apps that they are familiar with (Mediately and zVem). These 
two mobile apps are also well used in clinical practice in Slovenia. Akhu-Za-
heya et al. (2023) concluded significantly improve patients‘ knowledge of 
heart failure, making it a cost-effective approach to chronic disease manage-
ment. Either for calculating units, predicting illnesses, checking medication, 
etc., mobile apps are most commonly used (Haque & Rubya, 2023; Milne-Ives 
et al., 2020; Wang et al., 2023). In Slovenia is one of the most used mobile app 
not only for health professionals but also patients and other people, named 
zVem. The mobile app enables e-ordering, e-prescriptions, triage sheets, and 
includes medical records (https://zvem.ezdrav.si). The Mediately mobile app 
is also used in healthcare and well known from students of healthcare. It pro-
vides information on medicines, includes various predictive models such as 
body mass index (BMI) calculations, fracture risk scales, medication dosages, 
cardiovascular risk calculators and other calculators. It also includes ICD diag-
nosis codes and various training courses (https://mediately.co/si). 
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Our research has some limitations that need to be taken into account 
when interpreting the results. Firstly, it was carried out on a limited sample, 
which may affect the generality of the findings. We recommend that further 
research is carried out on larger and more diverse samples to ensure more 
representative results. Second, technology is changing rapidly, which means 
that our findings may quickly become outdated. Thirdly, some of the data col-
lected in our study is based on participants‘ self-assessment, which may lead 
to subjective bias. These limitations should be taken into account in further 
research and application of our findings. Our findings clearly show that ICT 
has an important role to play in improving the efficiency and quality of work 
and patient care. However, more research is needed to understand the long-
term effects and to adapt to rapid technological change. 

Conclusion
Our research clearly shows that ICT not only facilitates the organisation and 
control of work, but also improves access to data, supports learning and ev-
idence-based information gathering, and improves the quality of patient 
care. These findings highlight the key role of ICT in improving efficiency and 
accuracy in the modern working environment. Further developments in ICT 
will continue to shape the way we work and acquire knowledge, and it is im-
portant that we focus on research that supports these changes and ensures 
the safe and effective use of technology.
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Digitalna tehnologija v zdravstvu: izboljšanje izobraževanja in oskrbe 
pacientov
Uporaba digitalnih orodij, sistemov in tehnologij v zdravstvu izboljšuje izo-
braževanje, zmanjšuje tveganje napak in omogoča zagotavljanje celovite ter 
kakovostne oskrbe pacientov. V naši raziskavi smo analizirali razumevanje in 
stališča študentov zdravstvenih ved o uporabi digitalnih tehnologij v njihovem 
izobraževanju ter praksi. Naš cilj je bil raziskati, kako se študenti zdravstvenih 
ved izobražujejo o možnostih uporabe digitalnih tehnologij med študijem 
in v klinični praksi. Študenti zdravstvenega varstva so navedli več praktičnih 
primerov uporabe digitalne tehnologije, vključno z e-zdravstvenimi kartote-
kami, dostopom do dokumentacije, diagnozami, elektronskimi zdravstvenimi 
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kartotekami in mobilnim zdravjem. Ti primeri učinkovito prikazujejo izboljšano 
komunikacijo med zdravstvenimi delavci, poenostavljeno analizo in upravlja-
nje podatkov ter boljše spremljanje pacientov. Čeprav digitalna tehnologija 
prinaša pomembne koristi za zdravstveno izobraževanje, se študenti še vedno 
zavedajo izzivov, ki jih prinaša. Trdimo, da je digitalna tehnologija bistvena za 
izboljšanje kakovosti zdravstvenega izobraževanja in zagotavljanje celovite, z 
dokazi podprte oskrbe pacientov.

Ključne besede: digitalne tehnologije, izobraževanje, zdravstvo, učinkovito po-
učevanje




