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ABSTRACT

In 2020, the healthcare sector was transformed into a new era called Healthcare 4.0.
It is also known as the era of smart medicine, an era brought along by the forthcoming
4IR. Nursing students form a fundamental part of the healthcare sector and in the use
of Information Technology (IT) in our healthcare environments. Therefore, it is of
extreme importance that these students should be ready for a technology-mediated
healthcare environment in the new era of healthcare. They should acquire basic
technology skills such as obtaining competence in both the use of patient care
technologies and information management systems. However, their readiness to
participate in the use of healthcare technologies will have an impact on their future
role as a Professional Nurse. A lack of technological knowledge, skills, and positive
attitude could affect the quality of patient care expected to be rendered in the new era
of healthcare. The study explored and described the readiness of senior students to
participate in a nursing environment of digital technology in hospitals in Cape Town.

A non-experimental, descriptive quantitative design was used during this study. A
survey with a self-developed questionnaire consisting of 39 items on the willingness
of senior students to participate in a nursing environment of digital technology in
hospitals in Cape Town was utilised by the researcher. The accessible study
population consisted of 108 nursing students in their 3rd and 4th years, which served
as the total sample of the study. Pretesting of the instrument with six (6) students and
five (5) nurse educators was conducted before the main study. All respondents
completed a 5-point scale questionnaire in their own time after completing an informed
consent form to participate in the study. It took around 30 minutes to complete the
instrument that was returned in an enclosed envelope.

Descriptive and inferential statistics included an Exploratory Factor Analysis that
indicated the reliability of the instrument through the Cronbach’s Alphas («x) of the
three factors, with values between 0.766595 to 0.888589. The Pearson Square Test
(x?) and The Likelihood Ratio Test (refined the Pearson Test and determined the best
data distribution given in a specific situation in the data), were conducted using the
significance level of p < 0.05. Significant differences were found between the
responses of the 3™ and 4" year senior students on their willingness (defined as
readiness) to participate in some of the new digital technological developments in a
nursing environment. Validity and reliability were ensured throughout the research



process. Ethical principles, such as the right to privacy, confidentiality, and anonymity,
withdrawing from the study, the principle of beneficence, and justice, were followed.

The findings indicated a total willingness of around half of the students on their
psychological awareness of a new approach in using Information Technology devices
that will require a changed perspective in delivering nursing care. An unwillingness
among a third of the students indicated that they were not ready for digitalisation, which
would change the traditional methods of nursing treatments. In Factor 1, on the
improvement that the role of Information Technology brings to the delivery of effective
nursing care, indicated significant differences in the responses amongst the 3 and 4"
years on aspects around the topics of (i) skills development, (ii) social and
interpersonal relationships, and (iii) knowledge. In Factor 2, on a new approach in
using Information Technology devices that will require a changed perspective,
significant differences were found in the responses between 3™ and 4" years on
aspects around topics of; (i) psychological awareness, (ii) skills development and (iii)
knowledge on Items 25 and 37. In Factor 3, on staff insecurity of their future role in a
changing nurse-patient environment, significant differences between the responses of
3 and 4™ years were found on aspects of; (i) psychological awareness, (ii) social and
interpersonal relationships, and (iii) knowledge.

The conclusion of this study indicated that despite challenges in adapting to the
changing focus of using IT in delivering healthcare, student nurses varied in the extent
of their willingness to participate in using digital technology in their practice. As
technology continues to grow rapidly in the healthcare sector, it is recommended that
nurse educators keep their adopted teaching strategies in both clinical and classroom
teaching, on par with the pace at which the use of digital technology is implemented
in nursing practices, to complement the learning of nursing students. To meet the
demands of the 4IR and other forthcoming industries of the new healthcare era, the
researcher recommends that further studies explore the implementation on the use of
technology by nurse educators and students in nursing education.

KEYWORDS

Nursing practice, digital technology, senior nursing students, readiness, willingness,
academic hospitals
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CHAPTER 1
OVERVIEW OF THE STUDY

1.1 INTRODUCTION

Nursing formed part of the emerging new era of healthcare that was brought along by
the concept of the forthcoming 4IR. It is an era in healthcare that rapidly developed
and impacted digitalisation using digital technologies in new and unanticipated ways
(George, 2024; Jakoet-Salie & Ramalobe, 2023; Popov, Kudryavtseva, Kumar Katiyar
et al., 2022). The 4IR involves technological innovations in the fields of automation,
the rise of robotics, artificial intelligence (Al), and information technology (Kulkov,
Kulkova, Rohrbeck et al., 2024; Apell & Eriksson, 2023; Khogali & Mekid, 2023; Turner,
2022). The 4IR promises to bring exciting opportunities and unavoidable challenges
to practice, including the healthcare sector (Samadhiya, Kumar, Garza-Reyes et al.,
2024; Stoumpos, Kitsios & Talias, 2023; Hakim, White, Hamdy et al., 2019).
Throughout the forthcoming 4IR, human beings with digital skills are becoming more
valuable and sought-after assets when competing with robots in a dramatically and
fundamentally changed world of work (Perifanis & Kitsios, 2023; Javaid, Haleem,
Singh & Suman, 2021; Kupe, 2019). This concept is very related to service-related
practices such as in the healthcare sector (Bamel, Talwar, Pereira et al., 2023;
Philbeck & Davis, 2018). However, nurses must be ready (willing), thus become fully
prepared for these technological changes (Dawson, Fisher & Wiese, 2024; Hallaran,
Edge, Almost et al., 2023; Barchielli, Marullo, Bonciani et al., 2021). The field of nursing
should be knowledgeable about how successfully technology is used to prepare
nurses for delivering quality patient care (Shelley, Davis, Bail et al., 2024; Tsarfati &
Cojocaru, 2023).

In this study, readiness referred to the student nurse being willing to be part of the
forthcoming technological changes due to the new era in healthcare.

In 2020, the healthcare sector transformed into a new era called Healthcare 4.0, also
known as the era of smart medicine. This era was brought along by the concept of the
4IR (Detwal, Agrawal, Samadhiya et al., 2024; Laurisz, Cwiklicki, Zabinski et al., 2023).
Nursing Science is one of the healthcare sectors that is most exposed to technological
inventions and advancements (Cobelli & Blasi, 2024; Hack-Polay, Mahmoud, |kafa et
al., 2023; Niang, Dupére, Alami & Gagnon, 2021).



The new brainpower in Healthcare 4.0 consists of important elements such as
precision medicine, Al, and telemedicine (Rony, Kayesh, Das Bala et al., 2024a;
Cingolani, Scendoni, Fedeli et al., 2023; Chen, Loh, Kuo & Tam, 2019). Nurses are
required to come to terms with the growing reliance on IT in their work environment
(O’Hara & Reid, 2024; Frennert, Petersson & Erlingsdottir, 2023; Archibald & Barnard,
2018). Developments in IT have worldwide affected the healthcare sector and provide
many benefits and advantages to healthcare workers (Chinnakali & Kumar, 2024;
Paul, Maglaras, Ferrag et al., 2023).

Some of the technological benefits for nursing are; (i) the beginning of electronic
paperless records as a replacement to the standard paper records (Islam, Mim, Tasfia
et al., 2024; Madziwa & Masuku, 2024), (ii) the introduction of robotic healthcare to
improve high-quality nursing and patient care (Georgadarellis, Cobb, Vital et al., 2024;
Ohneberg, Stobich, Warmbein et al., 2023), and (iii) telehealth technologies to assist
in disease prevention and the recovery of healthcare activities (Thomas, Taylor, Ward
et al., 2024; Curioso, Coronel-Chucos & Henriquez-Suarez, 2023; McElroy, Day &
Bacevich, 2020).

Healthcare technology refers to any IT tools, software programs, or interventions that
are used to promote patient health and the prevention, diagnosis, and treatment of
acute or chronic illness (Adeghe, Okolo & Ojeyinka, 2024; Amjad, Kordel & Fernandes,
2023). According to Khanuja, Sreedharan and Sharma (2024), Vasquez, Moreno-
Lacalle, Soriano et al. (2023), and Milton (2018), the introduction of these forthcoming
technological developments especially in the field of nursing is characterised by a
blending of disruptive technologies such as cyber-physical systems, cloud technology,
cognitive computing, robotic process and Al. This is confirmed by Hoang (2024) and
Mahmood, Kim and Chang et al. (2024), who elaborate on certain technologies that
will continue to impact the healthcare environment by using digital transformative
technologies such as Al, the Internet of Things (IoT), the cloud, big data and mobile
data access. As a result, the healthcare sector is affected by digitalisation and
transformation in the way which nurses should provide healthcare (Begkos,
Antonopoulou & Ronzani, 2024; Kaihlanen, Laukka, Nadav et al., 2023). However,
healthcare technologies remain a challenge for many nurses and nursing students
who are not familiar with informatics and digital systems (Wong, Brand, Dix et al.,
2024; Laukka, Hammarén, Paolkki et al., 2023; Chung, Kim, Whangbo et al., 2019).



According to Khoza, Mabitsela and Nel (2024), Hariguna, Ruangkanjanases, Madon
et al. (2023), and MacNevin, Poon and Skinner (2021), technology readiness (TR) is
a concept that is characterised by an individual's desire to use new technology. In the
healthcare environment, it is expected that nursing students should be able to prioritise
and deliver safe and high-quality nursing care in their final year of training (Johari,
Ismail & Salleh, 2024; Mrayyan, Algunmeeyn, Abunab et al., 2023; Mlambo, Silén &
McGrath, 2021). Therefore, students should be ready to use technology when entering
the healthcare environment as newly graduated Professional Nurses to deliver high-
quality nursing care (Jadalla, Hardan-Khalil, Dyo et al., 2024; Altmiller & Pepe, 2022;
Aggar, Gordon, Thomas et al., 2018).

The uninterrupted introduction of modern inventions and technology in healthcare
institutions raised an important question: “How ready are nurses, including nursing
students, to use technology in the new era of healthcare in the forthcoming Fourth
Industrial Revolution?” (George, George & Baskar, 2024; Mohammadnejad, Freeman,
Klassen-Ross et al., 2023; Califf, 2018). The same question was raised in this study.

1.2 BACKGROUND

The 4IR can be described as a world where individuals are moving between digital
domains and offline reality, with the use of technology to assist and manage their lives
(George, 2024; Oosthuizen, 2022; Philbeck & Davis, 2018). According to Marwala
(2023), de Castro Sobrosa Neto, Sobrosa Maia, de Silva Neiva et al. (2020), and Xu,
David and Kim (2018), people have no control over either technology or the changes
and disruptions that came with the 4IR.

The 4IR-related changes resulted in the integration of high-level technologies in the
fields of education and healthcare (Adel, 2024; Chalmers, MacKenzie & Carter, 2021;
Penprase, 2018). In addition, the concept of the 4IR is considered a threat to unskilled
workers or newly graduates such as nursing students, who are at high risk of being
left unemployed (Dotsey, 2023; Li, 2022; Schwab, 2019).

While entering the new era of Healthcare 4.0, the nursing profession is experiencing
an increase in the use of digital technology in hospitals (Ronaghi, 2024; Haleem
Javaid, Qadri et al., 2022).



1.2.1 The history of the different industrial revolutions

The First Industrial Revolution occurred from 1760 to 1840 in Europe and America with
the invention of the steam engine (Kashiripoor, 2024; Cartwright, 2023; Mohajan,
2021). It was an era characterised by significant economic and technological
developments that brought along new production technologies, new means of
transportation, and a new factory system (Duignan & Leong, 2023). The nursing
profession started following a more organisational management style with a focus on
making healthcare staff more productive. It brought a rise in productivity and output
and transformed the economic landscapes of Europe and America (Dion & Evans,
2024). However, this revolution had social consequences and led to demographic
changes and urbanisation (Feng, 2023). This urbanisation resulted in social setbacks
such as the abuse of workers and the occurrence of social inequality and poverty. The
social instability resulted in workers embarking on protest actions and led to the cause
of political changes (Lijun, 2024).

The Second Industrial Revolution (2IR), also known as the Technological Revolution,
occurred from 1870 to 1914. It was characterised by the speedy standardisation and
industrialisation that happened from the late 19" to early 20" centuries and involved
the use of oil and electricity to power mass production (Datta, 2023; Jerath, 2021;
Mohajan, 2021). The 2IR was the age of the electronic telegraph, a game-changing
invention that led to universal information and communication networks (McGillem,
2023). These inventions increased the demand for skilled workers in these industries
(Haleem et al., 2022; Sakhapov & Absalyamova, 2018). During this time, the role of
the nurse began to be recognised, and schools of nursing were established (Mlambo
et al., 2021; Machon, Cundy & Case, 2019).

The Third Industrial Revolution (3IR) occurred in the 1950s and reached its peak in
the late 1990s. It was the era of the implementation of IT to mechanize production
(Raja Santhi & Muthuswamy, 2023; Bucci, Schwannauer & Berry, 2019; Kodama,
2018). This digital revolution was invented through the implementation of data
processing (1960s), personal computing (1970s and 80s), and the Internet (1990s)
(Zakari & Yar, 2019).

The delay of access to higher education became more obvious and resulted in an
increased campus diversity, globalisation of educational studies, and an increased call
for the training of service professionals such as nurses (Mozelius, Cleveland-Innes,



Hakansson Lindqvist et al., 2024; Timotheou, Miliou, Dimitriadis et al., 2023; Coman,
Tiru, Mesesan-Schmitz et al., 2020).

The 4IR occurred at the dawn of the third millennium (beginning of the 215t century)
and is characterised by important changes in our lifestyles, work, and how we connect
(Marwala, 2023; Oosthuizen, 2022; Xu, David & Kim, 2018). It is seen as a new
development of mankind and involves technological developments that are more
advanced than those of the previous industrial revolutions (Siekmann, Schiér &
Venghaus, 2023; Lund, 2021). The technological developments of the 4IR include
physical, digital, and biological worlds that generate great promises and potential
exposure to danger (Moll, 2023; Pascucci, Savelli & Gistri, 2023; Oosthuizen, 2022;
Marivate, Aghoghovwia, Ismail et al., 2021). It creates a person-centered future with
opportunities to assist everyone from all income groups and countries (Beres,
Underwood, Le Tourneau et al., 2024; Kim, 2023; Oosthuizen, 2022). However, the
4|R also focuses on technological evolution for income rather than well-being (Mayer,
2024; Mbiza & Sinha, 2023; Noble, Mende, Grewal et al., 2022). The focus of this
study is on the 4IR revolution.

The Fifth Industrial Revolution (5IR) is driven by the developments in data science and
big data analytics (Domenteanu, Cibu & Delcea, 2024; Raja et al., 2023; Oosthuizen,
2022; Fanoro, Bozani¢ & Sinha, 2021). There has been an increase in difficulty within
these areas since 2017, as Al continues to affect them and navigate us into a new age
with technology combined as one overall concept (Aldoseri, Al-Khalifa & Hamouda,
2024). This combination is paving the way for even greater developments (Mhlanga,
2022).

The 5IR (2" decade of the 21st century) differs from the 4IR because the focus is on
shared collaboration rather than competition and possible replacement (Mncwango,
Motala, Harvey et al., 2024; Callaghan, 2023; Noble et al., 2022). In the 4IR, the goal
is to expand the scope and number of new technologies in business and service
environments where people and robots compete for jobs, and the use of technology
is rising (Moll, 2023). However, in the 5IR, efforts will be emphasised to understand
where each role-player exceeds and can collaborate with technology, rather than one
replacing the other (Brunette, 2023; Noble et al., 2022) by focusing on the
incorporation of the strengths of humans and machines to achieve shared and



Old Combination vision
Industries 1.0, 2.0 & 3.0

Industry 4.0
(PRESENT)

v

Industry 5.0
(FUTURE)

Industry 6.0
(FUTURISTIC IDEA)

v

v

Mass customisation using
e.g., standardised settings on
a computer for various
diagnoses.

Modularity, e.g., with modular
nursing, pairs or groups of
nursing staff are
collaboratively assigned to a
group of patients to improve
patient care.

3D printing to create
prosthetics or customised
devices to improve patient
care.

Real-time capability, e.g., to
evaluate the competency of
students on high-fidelity
mannequins.

Digitalisation, e.g., portable
medical monitors, allows
nursing professionals to check
on patients, even if they’re on
the move or busy helping
someone else, e.g., vital signs
or conducting an ECG.

Cyber-physical systems,
e.g., the use of robots and
implantable medical devices to
improve patient care.

Automation, e.g., automated
blood pressure cuffs,
electronic health records, and
electronic intravenous (iv)
management systems.

Robotisation, e.g., the
movement towards robotic
surgery creates an
environment of assisting more
patients in a shorter period.

Smart manufacturing: Augmented
(AR) & virtual reality (VR)
applications used for in-service
training of nurses.

Personal customisation, e.g.,
telemedicine & interactive virtual
assistants such as Siri to connect
patients with doctors.

Service-oriented: social awareness
& interprofessional collaboration,
and education towards effective
nurse-patient relationships among
nurses to increase customer
satisfaction and loyalty.

Virtualisation: Virtual hospitals,
EHR, e-prescriptions, medical
image archives, tele-and-mobile
medicine, and online doctors'
prescriptions will allow patients and
doctors to assess the tectonic shifts
caused by healthcare virtualization.

Human-Robot co-working: Robots
are designed to help nurses and
other staff on their ward rounds in
hospitals.

Artificial Intelligence: Al can help
nurses and other healthcare
professionals make decisions
quickly and confidently.

Datafication: e.g., Electronic Health
Records (EHRs): Datafication in
healthcare began with the
digitisation of patient health records.

Diversification: e.g., “Care to
Translate” a digital healthcare
translator helping healthcare
workers & patients to communicate
when no interpreter is present.

Product personalisation:
Software programs such as
“Talkspace” provide personalised
online therapy. Talkspace makes
therapy available to everyone, no
matter who they are or where they
live.

Automatic robotic industry is
controlled by Quantum Radar.
Healthcare robots: Intelligent
robotic systems incorporated with
machine learning can secure
medication delivery carts to
patients using high-fidelity sensory
technologies.

Customer-driven, in which
patients express their satisfaction
at discharge. Healthcare is
increasingly driven by patients
who are behaving more like
consumers and customers as they
seek the best care at the most
affordable price.

Anti-fragile manufacturing: the
transition from human-machine
collaboration to machine-machine
collaboration using artificial
intelligence (Al) and quantum
computing. It also introduces new
paradigms such as customer-
driven manufacturing, human-
centric automation, anti-fragile
systems, and intelligent
manufacturing.

Digital Twins: Digital twin
technology revolutionizes patient
monitoring using wearable
devices like smartwatches and
fitness trackers to collect real-time
health data.

Figure 1.1:
(2022)

Adapted illustration of the visions of Industries 1.0 to 6.0 of Chourasia et al.




agreeable outcomes for all role-players (Mouazzen, Blomberg & Jaensson, 2024; van
den Hout & Davis, 2022). The 5IR will accomplish the well-being of a widespread list
of joint shareholders (Oosthuizen, 2022; Fanoro et al., 2021).

Therefore, in this developing transformation, two main factors are likely to shape
nursing practices: (1) unprecedented human-machine collaborations, and (2) a
strengthened shift towards social well-being.

The Sixth Industrial Revolution (Industry 6.0) is a groundbreaking and futuristic
concept that will join different thoughts that originate from millions of mindsets (Pereira
& dos Santos, 2023; Chourasia, Tyagi, Pandey et al., 2022). All activities will be
controlled by the minds of different people, and then applied by automated robots that
will disguise all the environmental restrictions. It will join human intelligence, Al, cloud
computing energy, human-robot working, big data, and broad computing. It is the
mixture of sustainability, anti-fragile objectives, and digitisation that could broadly aid
the medical field and manufacturing sectors (Ali & Khan, 2023; Bermejo, Juiz, Cortes
et al., 2023). The concept of Industry 6.0 will take 10 to 15 years to be implemented
and promote important processing for solving the difficult and massive processes of
the present Al models (Carayannis, Posselt & Preissler, 2024; Rahman, 2023;
Alojaiman, 2023).

The 4IR poses a challenge for nurses and nursing students and changes the way
nursing care is provided (Fields, Dean, Perkiss et al., 2024; Hooper, 2023; Matlhaba,
2023).

1.3 PROBLEM STATEMENT

Change is a familiar aspect in the nursing field. The ongoing technological
developments of the new healthcare era may cause even greater changes than what
has previously been navigated (Bekbolatova, Mayer, Ong et al., 2024; Subbiah, 2023;
Rekha, 2020). According to Knop, Mueller, Kaiser et al. (2024), the use of digital
technology by nurses continues to be a huge challenge despite the extensive
healthcare developments to date. An ongoing concern is that nurses have mostly not
kept abreast of the fast changes in digital technologies and their effect on people. This
is confirmed in studies done by Mahmoudi and Moradi (2024 ), and Booth, Strudwick,
McBride et al. (2021a), on how the nursing profession should adapt for a digital future.



The Fourth Industrial Revolution is a reality, yet only a few students have insight into
its effects (Alshammari, 2024; Singaram, Meyer & Oosthuizen, 2023; Datta, 2023).
Previous research studies have provided clear evidence that IT could improve the
work competence of nurses, and benefit patients and the healthcare sector (Shen, Li
& Yeh, 2024; Ortega-Lapiedra, Barrado-Narvion & Bernués-Olivan, 2023; Kjellaas,
Fredheim & Moen, 2020; Krick, Huter, Domhoff et al., 2019). Nursing is one of the
sectors that is the most exposed to new technological inventions and evolution (Rony
et al., 2024a; Booth et al., 2021a). Nurses are therefore expected to be aware of all
the new healthcare technologies, which can have a magnificent impact on future
practices and patient care (Havard, Whistance, Johns et al., 2024; Hallaran et al.,
2023; Mlambo et al., 2021; Gegenfurtner, Schmidt-Hertha & Lewis, 2020; Milton,
2018).

The approach to technology in nursing is considered a challenge for many nurses and
nursing students, who are not familiar with informatics systems and digital technology
(Mohammadnejad, Freeman, Klassen-Ross et al., 2023; Chung et al., 2019). Nurses
find themselves in unfamiliar territory, and the questions posed were:

e How ready are senior students to participate in a nursing environment of digital
technology emerging from the new era in healthcare?

e How can senior students be supported to participate in the digital changes
emerging in the nursing environment, as part of the Fourth Industrial
Revolution?

1.4 PURPOSE OF THE STUDY

The purpose of the study was to determine the readiness of senior students to
participate in a nursing environment of digital technology in hospitals in Cape Town.

1.5 OBJECTIVES OF THE STUDY

The objectives of the study were:

e To determine the extent to which senior students were ready to participate in a
nursing environment of digital technology in hospitals in Cape Town.

e To describe the support given to nursing students to be ready for a nursing
environment of digital technology in hospitals in Cape Town.



1.6 METHODOLOGY

The research study was conducted within a positive paradigm in an organised manner,
which was aimed at the importance of obvious facts (Chafe, 2023; Park, Konge &
Artino, 2020).

1.6.1 Research design

The research design was an outline of methods and techniques chosen by the
researcher that combined different elements of research in a reasonably logical
manner so that the research problem could be effectively managed (Prediger, 2024;
George, 2023; Khanday & Khanam, 2023).

This study followed a non-experimental, descriptive, quantitative design. According to
Kosie and Lew-Williams (2024), McCombes (2023), Barroga and Matanguihan (2022),
Thakur (2021), and Swart, Kramer, Ratele et al. (2019), the variables can be described
in a descriptive research design to answer the research question and to establish the
relationship between the variables.

1.7 RESEARCH SETTING AND POPULATION
1.7.1 Research setting

This study was conducted at an academic university of nursing in Cape Town with a
nursing student population of N=108, including third- and fourth-year undergraduate

students respectively from a phasing-out and newly implemented nursing programme.

1.7.2 Population and sample

Harris, Statler, Montague et al. (2024), Chingwali-Nsanta, Buys, Burman et al. (2023),
Bhandari (2022a), and Willie (2022) refer to a research population as the complete
group of respondents of interest who meet the criteria of interest of the study. The
respondents in this study were all senior students registered in either a phasing out
(Baccalaureus of Technology in Nursing) or a newly implemented 4-year Bachelor of
Nursing programme at an academic university of nursing in the Western Cape. The
research population made up the data pool for the study (Flynn & Rocheleau, 2024;
Ravikiran, 2023; Gumpili & Das, 2022), and all the nursing students were registered
at the SANC as learner nurses.

The target population in this study was thus all the senior students (N=108) registered
at a nursing institution for a 4-year nursing programme at a university in Cape Town.
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Senior students referred to 3rd-year-level nursing students in the 4-year Bachelor of
Nursing programme (Government Notice No R174 of 8 March 2013), and the 4-year
nursing students in the Baccalaureus of Technology in Nursing programme
(Regulation 425 of 22 February 1985 as amended). Harvey, van Teijlingen and Parrish
(2024); Raifman, DeVost, Digitale et al. (2022), Fetzer (2020), and Majid (2018) define
an accessible population as the portion of the target population that the researcher
can access.

Sampling is the manner of choosing typical components of a research population for
a specific research study (Balance, 2024; De Calheiros Velozo, Habets, George et al.,
2024; Nikolopoulou, 2022). A research sample is a group of selected respondents from
a study population that is included in a research study (Snyder, 2023; Cash, Isaksson,
Maier et al., 2022).

The researcher used a probability sampling method to select the sample. The sample
of the accessible population of n=108 respondents served as the total sample
described in Chapter 3.

1.8 DATA COLLECTION

After obtaining ethical clearance from the Faculty of Health and Wellness Sciences
Research and Ethics Committee, the researcher consulted with the Head of the
Department of Nursing Science and two (2) level coordinators of the department
overseeing the senior students. The importance of the study and the participation of
both 3™ and 4th-year groups were explained to access the potential study
respondents.

An instrument with a five (5)-point Likert scale was developed from the literature review
with a total of 39 items. Using a scale, the respondents were able to record their
perceptions on a continuum (Zarate, Tarconish, Mason et al., 2024; Balwanth & Singh,
2023). Pre-testing of the instrument was conducted with six students (senior nursing
students at a neighboring university) and five nurse educators (experts). This was very
important to determine if there were any weaknesses in the data collection tool
(Jokinen, Pramila-Savukoski, Kuivila et al., 2024; George, 2023; Busetto, Wick &
Gumbinger, 2020).

The researcher visited the data collection site (university) on an arranged day to have
an information session explaining the purpose, benefits, and possible risks associated
with the study with the potential respondents. This process was voluntary, and no
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student was forced to participate in the study (Wei & Cao, 2024; Barrow, Brannan &
Khandhar, 2022). Upon completion of the questionnaire, the study respondents placed
the questionnaires in an envelope (provided by the researcher) that was closed and
placed in a sealed box provided by the researcher, who collected them. The data-
gathering process will be discussed in Chapter 3.

1.9 DATA ANALYSIS

The Statistical Package for Social Sciences (SPPS) Version 27 was used by a
statistician to analyse the data gathered after the collection process. Descriptive
statistics were presented in tables and figures, referring to the number of responses,
mean values (xX) and standard deviations (SD). Inferential statistics were used by
conducting a factor analysis, which determined the dimensions of the phenomenon of
interest (Rovetta, Mansournia & Vitale, 2024; Tavakol & Wetzel, 2020; Yellapu, 2018).
An exploratory factor analysis (EFA) discovered the relationships between the various
items of the instrument (Husain, Aziz, Hussain et al., 2024; Walton, Nazari, Bobos et
al., 2023; Scharf & Nestler, 2019). The Pearson Square Test (x?) and the Likelihood
Ratio Test were conducted to determine significant differences between the responses
of the senior students on items, using the significance level of p < 0.05.

1.10 VALIDITY AND RELIABILITY
Validity and reliability will be discussed in Chapter 3.

1.11 ETHICAL CONSIDERATIONS

According to Scheytt and Pfliger (2024), as well as Drolet, Rose-Derouin, Leblanc et
al. (2023), ethical behavior should be thoroughly implemented when doing research in
the field of human undertakings. Ethical considerations are affected by reducing any
harm to the study respondents while, in turn, boosting benefits in research (Largent,
Joffe, Dickert et al., 2024; Burgess, Rennie & Moodley, 2023; Macdonald, McNeilly &
Kelly, 2020). Ethical approval was obtained from the Faculty of Health and Wellness
Sciences Research and Ethics Committee (CPUT/HWS-REC-2022H/4) at a University
of Technology in Cape Town (Annexure E), and the Head of the Department of Nursing
Science in the Faculty of Health and Wellness (CPUT Bellville campus) (Annexure D),
where the research study was conducted. The researcher was guided by fundamental
ethical principles that are to be discussed in Chapter 3.
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1.12 CHAPTER OUTLINE

Table 1.1 Chapter outlay

Chapters Content

Chapter 1 Overview of the study

Chapter 2 Literature

Chapter 3 Research methodology

Chapter 4 Data analysis and interpretation

Chapter 5 Discussion, conclusion, and recommendations

1.13 SIGNIFICANCE OF THE STUDY

The world, especially South Africa, needs nursing graduates fully willing to fulfill their
role as professional healthcare providers in a dynamic and technology-mediated
environment. Nurses in the new era of healthcare will be required to have a high level
of knowledge and confidence in using technology in their workplace. However, their
readiness during their formal training as nursing students to participate in the use of
technology will impact their future role as a Professional Nurse. A lack of technological
knowledge, skills, and attitude will affect the quality of patient care expected to be
rendered in the new era of healthcare, brought along by the forthcoming 4IR.

1.14 CONCLUSION

The overview of this chapter highlights that it is anticipated that all future nursing
curricula at Higher Education Institutions (HEIs) will have to include important aspects
of technology to prepare them for Industries 5.0 and 6.0. It also implies that all future
Professional Nurses must be ready to implement the principles of the forthcoming
evolutions. The new healthcare era (current and future) will thus require highly skilled
nurses from all categories to be competent in using healthcare technology and
delivering high-quality patient care.
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CHAPTER 2
LITERATURE

2.1 INTRODUCTION

In research, literature collected and integrated from previous research should be
presented in an organised manner (Eyzaguirre & Fernandes, 2024; Chigbu, Atiku &
Du Plessis, 2023; Snyder, 2019). Literature is important to the success of the outcome
of academic research (Dorais, 2024). The literature chapter can be regarded as an
excellent means of blending previous research findings, explaining evidence of a
phenomenon such as IT that exists, and identifying and revealing areas in which more
research is needed (Klarin, 2024; McCombes, 2023b; Luft, Jeong, Idsardi & Gardner,
2022). There are five important steps when writing a literature chapter, namely to; (i)
search for appropriate literature, (ii) evaluate sources, (iii) identify the different
important key aspects, debates, and gaps in theories, and (iv) use a clear structure for
discussion (Chigbu et al., 2023).

As explained by Varsha, Chakraborty and Kar (2024) and McCombes (2023b),
literature should be arranged into sections characterised by important key ideas,
descriptions, or trends. In the case of a literature review, theoretical literature reviews
have more focus on theory, whilst empirical literature reviews focus on original
research such as scientific experiments, surveys, and research studies (Rivard, 2024;
Olsson, Sentilles & Papatheocharous, 2022; Luft, Jeong, Idsardi et al., 2022).
According to Kraus, Bouncken and Yela Aranega (2024), different types of literature
are quoted in the literature reviews of theoretical and empirical research. Primary
sources refer to theoretical sources, including theories, serials, periodicals, and
monographs. Secondary sources, e.g., books, were used in this study. The literature
review of this study focused on the readiness of senior students to participate in a
nursing environment of digital technology in hospitals in Cape Town.

2.2 THE IMPORTANCE OF A LITERATURE REVIEW IN QUANTITATIVE
VERSUS QUALITATIVE RESEARCH

According to Hunziker and Blankenagel (2024), Castillo and Babb (2023), Renijith,
Yesodharan, Noronha et al. (2021), Seo, Tang, Roll et al. (2021) and Snyder (2019),
the difference between reviewing the literature of quantitative and qualitative studies
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is in that when a researcher is using quantitative research, the literature review is
completed before the research study starts.

The literature review was conducted before the research, and it focused on the most
recent, reliable, and relevant work that could assist the researcher in developing an
instrument for the survey conducted (Chapter 3).

In quantitative research, the researcher uses sources that are precise and objective
and include measurable data that can be interpreted with statistical analysis (Dehalwar
& Sharma, 2024; Franz, 2023; Mohajan, 2021). The aim of quantitative research is the
usage of logical thinking to achieve a huge scope of knowledge and understanding of
the phenomenon (Hasan, 2024; Pyo, Lee, Choi et al., 2023; Bhandari, 2022b; Noyes,
Booth, Moore et al., 2019). This quantitative research study followed empirical
reasoning and allowed the researcher to pursue literature on the readiness of senior
students to participate in a nursing environment of digital technology.

2.3 DATA SOURCES SEARCHED FOR LITERATURE

A systematic and specific method was used to explore published studies in databases
and search engines. The researcher explored academic journals, scholarly books,
websites, and encyclopedias available in PubMed Central, Web of Science, Scopus,
ResearchGate, SciELO, and Google Scholar. The concepts of the study were used to
search for relevant literature. Journal articles were accessed, read, and saved online
or printed for critical reading. Most of the selected material used in this study was
published during the past five years.

2.4 THE DIFFERENT GENERATIONS, TECHNOLOGY AND
REVOLUTIONS

According to Grainger, Liu and Gladman (2024), Majumder, Haque and Razzaque
(2023), and Semwal, Whiting, Bajpai et al. (2019), technology has become an
important module in healthcare education in the 4IR era.

Therefore, the skills development of nurses has become an important aspect of
preparing them for the future digital era (Martzoukou, Luders, Mair et al., 2024,
Matlhaba, 2023; Booth, Strudwick, McMurray et al., 2021b). However, trained nurses
and nursing students are from different generations, resulting in a comparison that can
have a huge impact on how they view technology (Table 2.1).
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Table 2.1: Own interpretation of different generations
Generation Sub-Generation | Century | Timetable Notable Occurrence
G.I. Generation 1901 - 1927 | - World War Il
Greatest
- World War li
Generation Silent Generation 1928— 1945
- Civil Rights Movement
- Born after World War Il
Baby Boom / Hippie . .
1946 — 1964 | - A 14-year increase in
Boomers Generation
g‘ birth rate worldwide
Baby Busters E 1965 — 1970 | - Vietnam War/Cold War
(&)
Generation X = -The rise of Mass Media
MTV/Boomerang S 1975 - 1980
N and the end of the
Generation
Cold War
- Rise of the Information
Millennial
Generation Y _ 19811996 | "\9°
Generation - Internet/War on Terror
Iraq War
New Silent -Internet-and-Digital
Generation Z . 1997 - 2010 o
Generation > Globalisation
"2 Born after | -The first generation of
[}
Generation E-’_ 2000 kids who will never know
()
Alpha = 2013 — 2025 | when social media
did not exist

2.4.1 Comparison of the different generations and their view on the use of

technology

(i) Greatest Generation

The Greatest Generation refers to individuals born between 1901 and 1927
(Zlatanova-Pazheva, 2024 ). Many of them grew up in an era without general electricity,
indoor plumbing, or vehicles. However, they have lived through speedy technological
progress that drastically affected their lives and society (Klimenko, 2024). World War
Il also increased technological developments such as radar, sonar, and improvements
in air travel. This cohort represented a big majority of World War |l soldiers. These
individuals range in the age group of 97 to 123 if they are still alive.
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Technology developed very slowly on the customer level during the 20th century. For
many individuals of the Greatest Generation, radio was the first technology that came
into their homes (Loos & Ivan, 2024). It was an exciting period when families would
meet around their radios and make it a shared experience. They are from a generation
concerned about communication and social interaction and are bothered by the
distractions around us due to technology. However, they also feel that not all
technology is good or bad, but instead that, in many ways, technology is a remarkable
development and tool. They also acknowledge that due to technology, their lives have
been lengthened by the latest medical advancements. This generation is concerned
about the fast acceptance and use of technology among the youth, consuming time.

(il  Baby Boomers

Rota (2024) thinks that Baby Boomers are individuals who were born between 1946
and 1964 and belong to a generational cohort that was born after the end of World
War Il. Gamaliel (2023) defines generational cohorts as categories of individuals with
unselective behaviors and characteristics that were shaped by historical happenings
during important stages of their life cycles. All individuals have four life cycles,
including youth, adulthood, midlife, and elderhood (Tia, Cosma & Borza, 2024).
Historical events during important stages of a life cycle shape a person’s view of how
they perceive the world, identity, and value systems. Baby Boomers are generally
workaholics, nonbelievers of authority, social activists, adventure seekers, enquirers
of authority, and lifelong learners (Kelle, Simonson & Henning, 2024).

Arras-Djabi, Cottard and Shimada (2024) state that a general misunderstanding of
Boomers is that they lack an understanding of how to apply technology. The universal
growth of radio, television, mobile phones, personal computers, and the Internet have
all been introduced by Boomers (George, 2024). However, the link between
technology and Boomers is very different from other generations. According to Tia et
al. (2024), the values and viewpoints of the Boomers on technology were shaped
before the rebellion and dependency on the use of technology in daily life. Unlike
other generations, Boomers are using technology to help create their desired lifestyle
opposed to allowing technology to shape their lives (Luttrell, Harpin, Reville et al.,
2024).

(iii)  Generation X

Generation X individuals were born between 1975 and 1980 and belong to the
generational cohort that understands the value and potential of digital technologies
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(Witcher & Sasso, 2022; Thomas, Nair, Benny et al., 2024). Gen X individuals can
communicate and collaborate with Baby Boomers (often suspicious or opposed to
digital transformation) and Millennials (considered a generation excited or dependent
on digital transformation). They have also contributed to shaping ethical and social
outcomes of digital transformation, including privacy, security, diversity, and
democracy (Lissitsa, 2024).

Gen X individuals are seen as a generation that formed the digital transformation by
being innovative, flexible, and influential (Kaleem, Azeem, Idrees et al., 2024). Gen X
is the first generation to experience and navigate the digital world and were early
adopters and influencers of digital media and culture (Salman, 2024). They embrace
the internet as a platform for self-expression, creativity, and engagement. According
to Loos and Ivan (2024) and Fisher (2024), Generation X creates and utilises different
forms of online content such as blogs, podcasts, memes, and viral videos. They
participate in online groups such as forums, chat rooms, social networks, and gaming
platforms.

(iv) Generation Y

Generation Y individuals, also known as millennials, were born between 1981 and
1996 and grew up with technology as they were the first cohort to be greatly exposed
to it during childhood (Andolina, 2024). This early exposure to technology has notably
influenced their preferences, behaviors, and decision-making practices. Millennials
have integrated technology into different parts of their lives, such as communication
and learning experiences.

Generation Y individuals grew up combining sports with technology and perceive
digital tools as helping to improve their athletic skills. A main foundational
characteristic of Gen Y is the early and continuous exposure to technology, which has
both benefits and disadvantages in terms of reasoning, emotional, and social
outcomes (Chee, 2023). Generation Y is the first generation to have uninterrupted
access to the Internet and mobile phones, making them highly tech-savvy and skilled
at using digital technologies. This generation is growing up with continually developing
technologies that influence their behavior and enhance their decision-making skills
(Faganel, Pacari¢ & Riznar, 2024).

Kalariya, Chauhan, Soni et al. (2024) state that social media plays an important role
in shaping the consumer choices of Gen Y. These millennials were raised during the
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digital era, where they accepted and used different music technologies. Technology is
integrated into their daily lives and offers many opportunities for children with difficult
communication needs to use and enhance their communication skills.

(v)  Generation Z

Generation Z, also known as Gen Z, consists of individuals born from 1997, with the
eldest Gen Z being 25 years old (Shafiq, Ali & Igbal, 2024; Mishra, Sharma & Garg,
2024). Their world consists of ongoing connections to technology, forming a universal
view of IT being practically used in their lives. Gen Zs never knew a time when people
did not have ongoing access to the internet. As a result, they expect exclusive
information, streaming entertainment, and immediate communication in almost every
stage of their lives. Their high level of comfort with technology will eventually make
them the most digitally complex generation ever. Gen Z is the first generation to have
24/7 internet access, linked devices, and social media (Andolina, 2024; Dolot, 2018).

Gen Zs use technology for everything, such as online chatting with friends and learning
how to develop new digital skills. The recent COVID-19 lockdowns, including social
distancing and health-related concerns, drove Gen Zs to pass their time online looking
for inspiration, companionship, and meaning.

(vi)  Generation Alpha

Generation Alpha is the demographic cohort following Gen Z, and includes children
born after 2010 (Chan, 2023). According to Howarth (2023), Generation Alpha is the
first generation not to know a time when social media didn't exist. Gen Alpha is far
more technically grasped than any generation before them. They include the youngest
people in the different generation groups, and the first group born in the 21st century.
They are the first generation born to parents who grew up with the internet, cell
phones, tablets, and social media (Paulus, Joas, Friedmann et al., 2024; Chan, 2023).
According to Brito (2023), Gen Alphas are open-minded when making decisions and
controlling their digital identities. Gen Alpha (individuals who have turned 11 years old
in 2024) have strong expectations that their personal needs and likes must be
considered (Jha, 2020).

The attitudes of current nursing students and their willingness to use technology in
healthcare institutions may influence them to have adequate competencies in
information systems and learn more about computer systems (Cruz-Barrientos,
Carmona-Barrientos, De-la-Fuente-Rodriguez et al., 2023). Therefore, it can be

18



interpreted that nurses need different skills development sessions (Mlambo et al.,
2021). The 4IR and other forthcoming industrial revolutions are posing a challenge for
nurses, including nursing students, and it is foreseen that inevitable changes in nursing
care will transpire (Hooper, 2023; Morris, 2019).

2.5 AN OVERVIEW OF THE MAIN TRENDS IN THE INDUSTRIAL 4™
REVOLUTION AND THE PREPAREDNESS OF NURSING STUDENTS

2.5.1 The impact of technological developments

Technological developments will continue to change the medical field and have both
benefits and challenges (Moore, 2023; Abid, Mohd, Ravi Pratap et al., 2022). The
changes in digital technology such as electronic recordkeeping that will provide
patients with more access to their health information, will benefit many communities
and healthcare settings (Koebe & Bohnet-Joschko, 2023; Keshta & Odeh, 2021; Yang
& Gu, 2021). By making use of the latest healthcare developments like telehealth and
electronic recordkeeping, nurses will be able to attend to their patients more capably
(Panda, Dash, Mishra et al., 2023; Billings, Ching, Gkofa et al., 2021).

Technology became an important element in healthcare education (Paul et al., 2023;
Haleem et al., 2022; Semwal et al., 2019). The digital revolution is growing at an
inevitable speed with the ongoing introduction of technological inventions, including
those in healthcare (Paul et al., 2023; Reis & Melao, 2023; Knell, 2021). Healthcare
professionals need to use digital technology for groundbreaking solutions to improve
healthcare delivery and to improve the treatment of medical complications (Paul et al.,
2023; Bajwa, Munir, Nori et al., 2021). However, the inability to use digital technologies
makes nurses feel unsafe and demotivated when new technologies are introduced

(Livesay, Petersen, Walter et al., 2023).

The use of technology in nursing education makes learning fun and exciting for nursing
students (Fealy, Irwin, Tacgin et al.,, 2023). Technology-mediated learning
environments refer to settings where students are making use of Information and
Communication Technology (ICT) devices and software tools (Mukumba & Shambira,
2022). Studies by Nojima, Nishino and Martinez (2023), and Harerimana and Mtshali
(2019), confirm that technology-mediated learning environments can be very useful to

students when combined with the correct pedagogies. In technology-mediated
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learning environments, digital technology tools refer to laptops, smartphones, and
computer-based applications that support the engagement of students to gain new
knowledge, skills, and attitudes (Shirmatov & Akhmedova, 2024). However, there are
still challenges facing nurses in the use of digital technology in the education and
healthcare sectors. Some of the challenges are; (i) security and safety of personal
information, and (ii) the lack of face-to-face interaction with nurse educators facing the
optimum use of technology in teaching and learning (Madlala & Mvandaba, 2023;
Gause, Mokgaola & Rakhudu, 2022; Williamson & Muckle, 2018).

Important developments were pointed out in literature around nursing practices and
the 4IR that focuses on; (i) the psychological aspect of using digital devices, (ii) skills
development needed for this era, (iii) the effect around social and interpersonal

relationships, and the (iv) need for knowledge on the use of digital devices.

2.5.2 Psychological challenges of nurses on the use of digital devices

The growing reality of Al, robotic methods, and the increasing dependence on
telehealth and other virtual healthcare programs are a few examples of the daunting
developments brought along by the digital era in healthcare (Al Kuwaiti, Nazer, Al-
Reedy et al., 2023). In the field of nursing, technological developments are
characterised by changes that can be linked to psychological challenges experienced
by nurses (Kim, Lee, Choi et al., 2023; Kulkov, Ivanova-Gongne, Bertello et al., 2023;
Barchielli et al., 2021; Pepito & Locsin, 2019).

The attitudes of nursing students and their willingness to use technology in healthcare
institutions influence their successful gaining of information skills, and learning about
computer systems (Tsarfati & Cojocaru, 2023; Bester, Smit, De Beer et al., 2021;
O’Connor & Andrews, 2018). The lack of technical knowledge and technological
understanding pose challenges to deliver quality healthcare and most likely, to the
safety and quality of patient care (Renukappa, Mudiyi, Suresh et al., 2022). A
quantitative study done by Coopasami, Knight and Pete (2017) at a local university in
Kwazulu-Natal, South Africa, measured the psychological equipment and
technological readiness of nursing students. The findings of this study point out that
although students were psychologically ready for e-learning, they lacked technological

and equipment readiness.
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The lack of technological readiness of students is also confirmed in studies done by
Wagiran, Suharjana, Nurtanto et al. (2022), Lukose, Kantore and Fosu (2021),
Mafunda and Swart (2020), and McDonald, Boulton and Davis (2018), using E-
learning in South African rural universities. Studies by Bester et al. (2021), and
Harerimana and Mtshali (2020), at selected South African universities, found that
nursing students have a positive perception of the role of technology in nursing

education although they are not ready to use digital devices.

A quantitative study by Al-Hail, Zguir and Kog¢ (2023) among nursing students,
assessed perceptions and educational needs regarding digitalisation in HEIs. The
findings provide an understanding in terms of the readiness and preparedness of
students to participate in online teaching and learning of HEIs. Recommendations of
the study highlight the importance of increasing blended learning by using the correct
grouping and combination of technology, pedagogies, and the demanding
developments of learning in the digital era.

Technology will severely influence the nursing profession as we enter the new
healthcare era (Bailey, 2023). The occurrence of new technologies such as virtual care
and telehealth requires new roles and responsibilities for nurses in the new healthcare
era (Bayuo, 2024). However, some HEIs do not have the foundation to embrace these
technologies which make nursing students feel insecure and discouraged when new
technologies are introduced (Livesay et al., 2023). To overcome the feeling of
uncertainty and dismay among nurses, HEls must develop ICTs that will control the
forthcoming changes in the nursing education sectors (Ataro, Addisie, Hardido et al.,
2024; Teixeira, Cardoso, Oliveira et al., 2023; Kleib, Nagle, Furlong et al., 2022; Singh,
2021).

The digital transformation of healthcare includes changes related to the internet, digital
technologies, and their connection to new and best care options for better health
management procedures (Nygren, Lundgren, Backstrom et al., 2023; Mhlanga &
Moloi, 2020). An example of digital transformation in healthcare is the latest software
platform ChatGPT. ChatGPT is an artificial intelligence-based chatbot that uses deep
learning techniques to generate natural language texts (Aslani & Jacob, 2023; Tran,
2023; Chakraborty, Pal, Bhattacharya et al., 2023; ChatGPT, 2022). According to
Abrahams, 2023; Temsah, Aljamaan, Malki et al. (2023), ChatGPT can improve the
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success and future health outcomes for patient care in healthcare settings, although
there are rising concerns about its safety (Choudhury, Elkefi & Tounsi, 2024).

Nurses are trusted with patients’ personal and healthcare information, giving them
legal and ethical accountability to always protect such important information
(Abuhammad, Alzoubi, Al-Azzam et al.,, 2020). Compromising the personal
information of patients by using Al tools like ChatGPT, might influence the nurse-
patient relationship and therefore could create doubt in the healthcare settings (Scerri
& Morin, 2023). According to Chang, Yang, Jen et al. (2024), Chang, Liu, Zhao et al.
(2024) and Abdulai and Hung (2023), ChatGPT can be programmed toward the
learning, reasoning, and solving of problems that copy the human reasoning.
However, the use of ChatGPT may not be able to identify or resolve nursing problems
that need knowledge, critical thinking, understanding, and personal judgment
(Bhaskar & Rana, 2024). Concerns are that ChatGPT might not be able to store human
emotions such as empathy and compassion which form part of the important
fundamentals of the basic discipline of nursing (Anagnosti, Dourakis, Dimitra et al.,
2024; Raustgl & Tveit, 2023). Therefore, it is important to ensure patient-centered
nursing care that focuses on compassion, empathy, care, respect, and dignity for all
patients (Moudatsou, Stavropoulou, Philalithis et al., 2020).

ChatGPT can assist nurses with their understanding of difficult insights by breaking
down difficult ideas into easier and more understandable sections (Haleem, Javaid &
Singh, 2024; Tran, 2023; Zhang, Pei, Zhen et al., 2023). The practice of creating
content using ChatGPT reduces the ethical value of integrity in nursing which calls for
nurses to be honest with themselves, their patients, and other healthcare members
(Abdulai & Hung, 2023). Nursing decisions include ethical and value judgments.
According to Castonguay, Farthing, Davies et al. (2023), Miao and Ahn (2023), and
Alkhagani (2023), the reliance on the use of ChatGPT in nursing education, may
produce nurses with less loyalty to ethical values, little or no sense of trustworthiness

and pride in managing difficult situations.

The use of ChatGPT in healthcare poses ethical issues that could challenge the
essential values of the nursing profession when integrating Al in nursing research,
education, and practice that may have potential benefits for the profession (Chang,
Ansari & Arami, 2024; Haltaufderheide & Ranisch, 2024; Abdulai & Hung, 2023). The
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security issues around the use of ChatGPT could have a negative influence on the
education sector. It is seen as a direct danger to the academic integrity of nurse
educators in the healthcare environments, a threat that could create a teaching
environment of stress and insecurity (Dempere, Modugu, Hesham et al., 2023;
Alkhaqani, 2023). The latest example of digital transformation technology is Deep
Search Al. Deep Search has an “agentic capability” that directs multi-phased research
on the internet for difficult tasks (High, 2025). Al assistants like ChatGPT are
standards-based and cannot act independently, while agentic Al like Deep Search will
be empowered to do more on our behalf (Casheekar, Lahiri, Rath et al., 2024). It
achieves in minutes what would take a person many hours. Deep Search works
independently, and when given a prompt, can control reasoning to search, interpret,
and analyse huge amounts of text, images, and PDFs on the internet (Chaturvedi,
2025).

The insecurity around the possibility of being replaced by robotic nursing care in the
future may result in mental conditions such as depression among nursing staff (Ibuki,
Ibuki & Nakazawa, 2023; Soriano, Yasuhara, Ito et al., 2022). Although nurses
continue to use digital technologies in healthcare settings, it continues to remain a
challenge despite the widespread developments to date. An ongoing challenge is that
nurses have not kept track of the fast changes in digital technologies and their effect
on people (Alenezi, Alshammari & Ibrahim, 2024; Chen, Ding & Wang, 2023;
Kavanagh & Sharpnack, 2021). This challenge lessens the possible benefits
technology may bring to nursing practice and patient care.

Technological innovations in nursing have led to many changes (Wang, Tang, Liu et
al., 2023; Ahmed, 2019). While certain forms of technology may have made positive
changes that could lead to job satisfaction in the nursing profession worldwide, there
is evidence of the negative aftermath of technology and its exploitation as well
(Barchielli et al., 2021; Faulconer, Griffith & Gruss, 2021). Nurses need to experience
job satisfaction at a level where they feel secure and valued, and in return, have a
positive influence in their workplace (Al Ahmari, Al Qannass, Govallen et al., 2023).

2.5.3 Skills development needed for the 4IR and future industries

According to Santric, Scotter, Bruno-Tome et al. (2024) and Boniol, Kunjumen, Nair et

al. (2022), nurses form the biggest part of the universal healthcare workforce. Not only
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do nurses provide patient and nursing care, but they also support the families and
communities of patients. Nursing is a rapidly growing field, and the role of nurses is
becoming increasingly difficult with the ongoing introduction of technology (Pereira da
Veiga, Lima de Moraes, Gongalves Marques et al., 2024). Technological
developments in the healthcare sector produce many new changes, such as
telemedicine, electronic health records, and advanced medical devices. Therefore,
nurses must become proficient in using these new technologies to improve patient
care, efficiency, and outcomes (Gala, Behl, Shah et al., 2024; Chereka, Demsash,
Ngusie et al., 2022). The introduction of healthcare technology is not only changing
the role of nurses to become more specialised but is also transforming the way nurses
work and the care they provide. These specialised roles require advanced education
and healthcare training, making nurses an asset to any healthcare facility (Glarcher &
Vaismoradi, 2024; Graebe, 2024; Lau, Siah, Loh et al., 2023; Sharma, Kalal & Ritu,
2021).

The skills development of nurses is therefore important in preparing them for the 4IR
and other future digital healthcare eras (Suchkov, Scherman, Bonifazi et al., 2024;
Matlhaba, 2023; Mlambo et al., 2021). The clinical skills of nurses are directly affecting
the quality, safety and competency of their nursing care for all patients (Cadorette,
McCurry, Letourneau et al., 2024; Mrayyan, Algunmeeyn, Abunab et al., 2023;
Mlambo et al., 2021). Studies conducted by Pedregosa, Zabalegui, Fabrellas et al.
(2024), Anyango, Adama, Brown et al. (2024), McGarity, Monahan, Acker et al. (2023)
and Sun et al. (2023), reveal that nursing programmes especially in clinical nurse
education, are not effectively preparing nursing students for the demands of working
as a professional registered nurse in a healthcare environment of technology. The
increase in technology-mediated learning environments is important to guarantee that
nursing students gain the necessary knowledge, clinical skills, and attitudes for the
use of healthcare technology (Irwin, Hanson, McDonald et al., 2024; Alshammari &
Alenezi, 2023; Harerimana; Chang & Cho, 2022; Mtshali, 2019). These three
characteristics could be a pre-requisite for their future roles as Professional Nurses
(Matlhaba, 2023; Alshammari & Fayez Alanazi, 2023; Nuuyoma, Lauliso & Chihururu,
2023; Gause et al., 2022; Ngusie, Kassie, Chereka et al., 2022; Smit, De Beer &
Myburgh, 2021; Bge & Debesay, 2021).

24



Healthcare technologies in the clinical and learning environments are creating many
benefits such as the development of specific skills in using digital technology (Ghafar,
2024; Stoumpos, Kitsios & Talias, 2023; Yogesh & Karthikeyan, 2022; Abid et al.,
2021). Clinical skills refer to any detailed or specific nursing care, such as vital signs
monitoring, the collection of clinical data, and the administration of medication that has
an important effect on clinical outcomes. Clinical competency includes technical, non-
technical, and cognitive skills such as clinical assessments or decision-making skills
(Schwalbe, Timmermann, Gregersen et al., 2024; Mockli, Espinosa, Simon et al.,
2023; Kim et al., 2023; Fan & Zhao, 2022; Huter, Krick, Domhoff et al., 2020; Chen et
al., 2019; Coster, Watkins & Norman, 2018).

Akpabio and Ella (2015) conducted a quantitative study among nurse specialists,
nurse educators, and nurse administrators to explore the nursing informatics
preparedness of graduate nurses at a nursing academic institution in Nigeria. The
study found that students have a positive awareness of the role of nursing informatics
in practice and patient care. It also concluded that nursing students lack sufficient skills
in nursing informatics and have a poor understanding of how to transition to nursing
informatics. The lack of skills in nursing informatics is confirmed by Chipps, le Roux,
Agabus et al. (2022) and Matlhaba, Pienaar and Sehularo (2019), in a study conducted
on “Nursing informatics skills relevance and competence for final year nursing
students” at a local university in the Western Cape. They have concluded that
computer literacy skills, informatics literacy skills, and information management skills
are relevant to nursing practice despite the changing levels of expertise in these skills

among nurses.

Research studies conducted by Najafi and Nasiri (2023), Hallaran et al. (2023), and
Oducado and Sumagaysay (2019), indicate that graduate nurses feel less ready with
acceptable skill levels to perform in the real world of clinical practice. Schmitt and
Lancaster (2019) studied baccalaureate nursing students to assess their readiness to
practice as newly qualified Professional Nurses. They found that institutions of training
should focus on developing the skills of Gen Z students by integrating technology into
their learning environment to enhance their communication skills and to improve self-
confidence and readiness to practice. The need to prepare nurses to use IT is
confirmed in studies by Ramirez-Avila (2022) and Batholmeus and Pop (2021).
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Quantitative studies done by Faloye and Faniran (2023), Ramaila and Molwele (2022),
and Gopo (2022) explore the role of the integration of technology in the development
of 21st-century skills and competencies in Life Sciences teaching and learning. The
findings of the studies are that the integration of technology-mediated learning can
foster effective teaching and learning among nursing students. The teachers involved
in these studies indicate that technology integration enables the development of skills
such as communication, critical thinking, collaboration, and problem-solving.
Therefore, technology integration can be perceived to promote the achievement of

21st-century skills and competencies in Life Sciences teaching and learning.

Bangun and Pragholapati (2021) explore how to enhance critical thinking skills in
nursing education in preparation for the 4IR. The findings of the study are that critical
thinking skills not only guide students to gain ongoing skills but also inspire nursing
students to be innovative during their academic training. The use of critical thinking in
the use of IT is confirmed in the findings of a quantitative study done by Ho, Chen and
Li (2023), on how to develop critical thinking skills among healthcare students. Clarity
and reasoning aspects were identified as the main components to enable the
development of critical thinking skills through learning sheets, and the supervision of

nurse educators to students within the different healthcare settings.

Nursing students who think critically in line with creative thinking and innovation will
be useful to continue in the dynamics of the 4IR and beyond in the world of future
industries (Walter, 2024; Bangun & Pragholapati, 2021). The fast pace of technological
innovations shows no signs of declining and has already noticeably influenced the
nursing education curricula (Khraisat, Al-Bashaireh & Alnazly, 2023; Martin, Kaminski-
Ozturk, Smiley et al., 2023; Krause & Schnitzler, 2022).

In a study done by Kobekyaa and Naidoo (2023), clinical nurses and clinical educator
groups acknowledge that they do not have enough digital health knowledge to meet
the demands of the new healthcare era. However, this statement will not apply to most
of the future nursing professionals as they are naturally technology literate thanks to
their generation being raised with digital technologies (Ebanks, 2024; Loureiro, Sousa
& Antunes, 2021).

There is a need to obtain practical skills during simulated training for the future

workforce to apply their digital health knowledge and skills in practice (Livesay et al.,
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2023; Holland Brown & Bewick, 2023). It is therefore important for HEIs to invest in a
digitally enabled nursing workforce, exposing nursing students to digital technologies
during their undergraduate nursing training (Manamela, Sumbane, Mutshatshi et al.,
2024; Hack-Polay et al., 2023; Harerimana & Mtshali, 2018).

2.5.4 The effect of social and interpersonal relationships in the new healthcare era

The effect of social and interpersonal relationships in the new healthcare era is a very
interesting and important topic. Social happiness plays a mediating role in the effect
of interpersonal relationships and healthcare service delivery (Bentum-Micah, Cai,
Atuahene et al., 2024; Chen, Huang & Lin, 2023). According to Esch, Stefano and
Michaelsen (2024) and Jordan (2023), social happiness affects our minds, bodies, and
behaviors, leading to longer lifespans, better health, and improved well-being. Social
connections are important for our survival. As healthcare technology develops, so do
nurses by constantly applying the latest developments to the nursing care of their
patients, with increased competence and effectiveness (Tischendorf, Hasseler,
Schaal et al., 2024; Mlambo et al., 2021; Kamerer & McDermott, 2020). Providing
sufficient nursing care in adhering to social happiness psychologically affects nurses,
changing their interpersonal relationships (Gamage & Sudusinghe, 2024; Drott,

Engstrom, Jangland et al., 2023).

However, with the recent COVID-19 pandemic and the public health response to it,
many characteristics of social relationships such as social networks, support and
interaction, and intimacy have been interrupted (Curtis, Wieling, Bryant et al., 2024;
Alizadeh, Sharifi, Damanbagh et al., 2023). These types of interruptions can have
negative outcomes for individual and public health, such as increased stress, anxiety,

depression, isolation, and violence (Brandt, Liu, Heim et al., 2022; Mofatteh, 2020).

Therefore, it is important to consider how to restore and improve social happiness in
the post-pandemic era (Gizdic, Baxter, Barrantes-Vidal et al., 2023). According to
studies done by Alowais, Alghamdi, Alsuhebany et al. (2023) and Yamin (2019), IT
practically affects every sector in the 21st century, including the healthcare sector. IT
refers to using different methods, such as telecommunications and computers, to
store, retrieve, and send information (Koudouridis, Shalmashi & Moosavi, 2024;
Haleem et al., 2021b; Victoria, 2020).
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According to Al Najjar and Shafie (2022), Hannawa, Wu, Kolyada et al. (2022), Kwame
and Petrucka (2021), and Ahmed (2019), the use of IT in healthcare settings allows
nurses with more time to improve patient care, to enhance the quality of healthcare
provided, and to allow improved communication between healthcare workers.
According to Abo EI-Naga, Eid and Mahfouz (2024 ), and Alderwick, Hutchings, Briggs
et al. (2021), IT can also improve the collaboration between medical professionals by
reducing medical errors and miscommunication, thereby improving patient care and

treatment outcome.
The effect of interpersonal relationships in healthcare

Communication in the healthcare sector is an active process of communication and
gathering of information (Alrimali & Alreshidi, 2024; Power, 2023; Kwame & Petrucka,
2021). It is an essential clinical skill that, if performed competently and efficiently,
assists with the formation of a relationship of trust between nurses and their patients,
and enables a true therapeutic alliance (Shahzeydi, Jazi & Babaei, 2024; Ifrim,
Klugarova, Magurita et al., 2023; Chichirez & Purcarea, 2018). In addition to the
nurse’s competence and their willingness demonstrated during patient-nurse
consultation, kindness, openness, and attention should be offered to patients (Giesen,
Timmerman, Bakker-dacobs et al., 2024; Ferreira, Vieira, Pedro et al., 2023). How
nurses respond to their patients’ needs and requests is a feature that boosts their
performance and adds to an increase in the status of hospitals, and the growing
interest of patients in them (Serrano-Guerrero, Bani-Doumi, Chiclana et al., 2024;
Mnkandla, Tshitangano & Mudau, 2023).

Communication requires a person who receives the communication to listen actively,
understand the message, and answer some questions for analysing non-verbal
language. This, in turn, will motivate the speaker to support the conversation (Jackel,
Zerres & Huffmeier, 2024; Tennant, Long & Toney-Butler, 2023). One possible way to
do this is to manipulate the ability of Al to improve patient-doctor relationships (Mao,
Hu & Kim, 2024; Siala & Wang, 2022; Bajwa et al., 2021). According to Underdahl,
Ditri, and Duthely (2024), and Gandhi, Classen, Sinsky et al. (2023), Al can assist
doctors in offering more personalised, effective, and evidence-based care to their
patients while lessening their workload and burnout. Al also has the potential to help

patients retrieve their health information, monitor their medical conditions, and
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communicate with their doctors more easily regarding their medical conditions
(Aminizadeh, Heidari, Dehghan et al., 2024; Dave & Patel, 2023). However, according
to studies done by Klarin, Ali Abadi and Sharmelly (2024 ), and Bouhouita-Guermech,
Gogognon and Bélisle-Pipon (2023), Al can also pose some ethical and social
challenges, such as privacy, accountability, trust, and human dignity. Therefore, it is
important to ensure that Al is designed and applied in a manner that respects and
improves the human qualities of healthcare (Williamson & Prybutok, 2024; Bouhouita-
Guermech et al., 2023).

Patient safety is compromised by medical errors and harmful events associated with
miscommunications among healthcare workers (Adu & Zuma, 2024; Afework,
Tamene, Tesfaye et al., 2023). It is also affected by human factors such as
interpersonal relations (Pappa, Evangelou, Koutelekos et al., 2024; Dietl, Derksen,
Keller et al., 2023).

According to Kusumoto, Ross, Wright et al. (2024) and Noviyanti, Ahsan, and
Sudartya (2021), communication failures between doctors and nurses are one of the
most common causes of harmful events for patients in hospitals. Communication
technology such as electronic medical records, email, and Microsoft Teams, which is
a feature of health information technology (HIT), may assist in reducing
communication failures (Bhardwaj & Kumar, 2024; Sheikh, Anderson, Albala et al.,
2021). However, it can also increase other communication failures because of an
inadequate understanding of how communication technology is used (Daramola,
Adewumi, Jacks et al., 2024; Noviyanti et al., 2021). The increased use of health
information and communication technologies is expected to affect communication
between nurses and doctors (Wang, Khelfaoui, Ahmed et al., 2024; Nieuwboer, Perry,
van der Sande et al.,, 2018). With the latest developments in communication
technologies, healthcare workers are now gradually divided by location and time and
are making use of a selection of technologies to conduct their consultations (Tan,
Rusli, McKenna et al., 2024; Haimi, 2023).

This transformation in communication among healthcare workers may improve the
effectiveness of communication but could also accelerate message doubt, and result
in more undesirable happenings (Lee & Yuan, 2024; Aririguzoh, 2022).

Communication practices that include the sending of messages only through a single
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channel, such as a pager, will differ from the messages sent verbally because content
is modified to the form in which it is presented (Wilson, Stuebe, Pearsall et al., 2024,
Lafferty, Harrod, Krein et al., 2021).

2.5.5 Knowledge on the use of digital technologies in the 4IR and future industries

Digital technology plays an important role in nursing education, and when combined
with a strong curriculum, it allows nursing students to take ownership of their learning
(Pfeifer, Fries, Stirner et al., 2024; Gause et al., 2022; Loureiro et al., 2021). A
transformation in the teaching and learning environment is needed to improve the
knowledge of the use of technology for students in the digital era of the 4IR (Rasdiana,
Imron, Rahma et al., 2024; Mondragon-Estrada & Camacho-Zuniga, 2021; Odede,
2021). The knowledge about the use of digital technology will contribute to nursing
students who deliver high-quality patient care in the new era of healthcare delivery
(Guillari, Sansone, Giordano et al., 2024; Lekalakala-Mokgele, Lowane & Mogale,
2023; Wang et al., 2023).

Various research studies were done on aspects of the readiness of nursing students
to use technology in either the education or healthcare sectors. According to Sharma,
Al-Haidose, Al-Asmakh et al. (2024), Stoumpos et al. (2023), Altmiller and Pepe
(2022), and Moerenhout, Devisch, and Conradie (2018), the fast developments of
technology in the healthcare sector are producing a need for transformation of nursing

education through the restructuring of curricula.

Three other studies done by Navab, Hoseini and Darvish (2024), Chipps et al. (2022),
and Feller (2018), indicate that the use of advanced teaching and learning methods
combined with the appropriate combination of nursing informatics in the nursing
curricula could allow and prepare computer literate nursing students to deliver high-

quality patient care in the dynamic healthcare sector.

Studies conducted by Yan, Echeverria, Fernandez-Nieto et al. (2024), Gause et al.
(2022), and Loureiro et al. (2021) indicate that the use of technology is invasive in
nursing education. Therefore, all classroom and clinical settings need to improve and
expand on using IT in the teaching and learning of learners (Demorest, Cook, Schenk
et al., 2024; Staddon, 2020). The importance of the use of IT is also confirmed by
studies done by Hernon, McSharry, MacLaren et al. (2023), Ziqubu and Orton (2023),
Buabeng-Andoh (2018), and Choi, Lee, and Park (2018). Therefore, nurses must
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know and be familiarised with the use of technology that will empower and enable
them to provide high-quality nursing and patient care in the new era of healthcare
(Dissanayake, Dharmasena & Warnakulasuriya, 2024; Tsarfati & Cojocaru, 2023;
Altmiller & Pepe, 2022).

Digital educational technologies (DET) have been slowly introduced and integrated
into the learning environment due to the technological rise in the education sector
(Sperling, Stenberg, McGrath et al., 2023; Antunes, Sousa & Loureiro, 2021; Zhang &
Aslan, 2021). According to Tamilarasi, Kanimozhi, and Jocelyn (2024) and Sim, Rusli,
Seah et al. (2022), DET involves virtual scenarios, online programs, and digital
resources. DET has insightful changes in teaching practices with positive outcomes in
the teaching and learning environment (Tzimas & Demetriadis, 2024; Rusticus,
Pashootan & Mah, 2023; Woodcock, Sharma, Subban et al., 2022; Damascena,
Santos, Lopes et al., 2019). DET has been integrated into different areas of education
to improve teaching and learning and to promote educational academic development
(Nordén, 2024; Damascena et al., 2019).

Rettinger, Putz, Aichinger et al. (2024), Hernon et al. (2023), as well as Harerimana
and Mtshali (2020), report that students are likely to experience the use of technology
as an integrated part of their nursing curriculum for the first time at a tertiary education
level. This information is also confirmed in a quantitative study by Raghunathan,
McKenna and Peddle (2023) on using technology in the learning environment. Studies
indicate that most students report a need for basic computer skills and the application

of technology in education, as well as knowledge of hospital system informatics.

According to ElSayary (2024), Bogiannidis, Southcott and Gindidis (2023), and Ryan,
Henderson and Aagaard (2021), students should know digital platforms such as
ChatGPT and the use of digital devices in clinical settings. ChatGPT offers users
instant and clear logical text answers in any form and grouping that is undetectable by
current plagiarism software (AlAli & Wardat, 2024; Taecharungroj, 2023; Aswin, Ariati
& Kurniawan, 2022). According to Ce, Chiarpenello, Bubba et al. (2024), Gunawan
(2023), and Dave, Athaluri and Singh (2023), the healthcare sector depends on its
reaction to ChatGPT and its choice of use of it in healthcare settings.

Therefore, it is expected of nurses and other medical staff to familiarise themselves

with ChatGPT to assist and teach their patients about treatment choices and nursing
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care (Gordon, Daniel, Ajiboye et al., 2024; Miao & Ahn, 2023; Seney, Desroches &
Schuler, 2023; Alanzi, 2023). ChatGPT can also assist in focusing on delivering patient
care using in-house consultations (Clark & Bailey, 2024; Salvagno, Taccone & Gerli,
2023).

Basheer, Ahmed, Bahroun et al. (2024) and Donough (2022), mention that HEIs will
have to evaluate how assessments should be performed to highlight procedures over
outcomes. However, academic integrity will be at risk if ChatGPT is used in the
curricula and therefore it is required of HEIs to use academic integrity rules and
detection software such as Turnitin (Chang et al., 2024; Farrell, Bogodistov &
Mdéssenlechner, 2023; Sullivan, Kelly & McLaughlan, 2023). HEIs should also provide
relevant ChatGPT training for all academic staff to reduce the risk of abuse and
incorrect use of the software platform (Chang et al., 2024; Perkins, 2023).

The literature points out the involvement of students in technological-directed
education, which requires the preparedness of nursing students to work in a nursing

environment that involves digital technology.

2.6 EMERGING COMPONENTS FROM THE LITERATURE FOR A
POSSIBLE FRAMEWORK

Literature in this study indicated four facets of digital technology that nurses should be

ready to participate in a healthcare environment (Figure 2.2).

From the literature, the facets of Digital Health Technologies (DHTs) were found to be;
(i) the psychological awareness of using digital devices, (ii) skills development needed
for the new healthcare era, (iii) the effect around social and interpersonal relationships,
and (iv) need for knowledge on the use of digital devices in the new healthcare era.
These four facets formed the conceptual representation of the content of the self-
developed instrument as explained in Chapter 3.
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Figure 2.1: Facets on Digital Technology of importance for nursing students

2.7 SUMMARY

Based on the findings of different studies as well as the different methodologies used
in them, a quantitative design was found to be appropriate to explore the readiness of
senior nurses to use digital technology in the new healthcare era of the 4IR. The
quantitative study also highlights how senior nursing students could be supported to
participate in the digital changes emerging in the new upcoming healthcare era of the

41R, and forthcoming industrial revolutions.

Literature indicates the important and much-needed role of nurses to be involved in

digital health interventions to efficiently use these technologies, and being able to
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provide safe and quality patient care. Literature, however, lacked details and studies
on how nurses could be involved with DHTs in their daily tasks. Collaborative efforts
amongst nurse managers, policymakers, vendors, and clinical and academic
industries can influence digital health capabilities as well as the mindset of nurses

towards DHTSs in nursing practice.
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CHAPTER 3
METHODOLOGY

3.1 INTRODUCTION

Methodology refers to how a researcher systematically designs a study to ensure
lawful and trustworthy results (Lé & Schmid, 2022; Jansen & Warren, 2020). The
researcher adopted special procedures, instruments, and techniques to find,
categorise, choose, process, and analyse information about a specific research
phenomenon (Thakur, 2021). According to Christofi, Hadjielias, Hughes et al. (2024),
Taherdoost (2021), and Sénmez (2018), a research process is an organised manner
of applying a scientific method reasonably. The research methodology in this study
was determined by the research objectives and formulated within a quantitative

design.

3.2 PARADIGM

Research paradigms guide the researcher to understand the scientific findings through
their assumptions and principles (Sun & Zuo, 2024; Keong, Md Husin & Kamarudin,
2023; Park et al., 2020). According to William (2024), Means and Mowatt (2023), Luft
et al. (2022), and Varpio and MacLeod (2020), understanding a paradigm-specific
assumption helps the researcher to explain the research findings and create reliable

evidence.

This study focused on the research paradigm of positivism. Positivism refers to the
name of a social and intellectual organisation that tried to learn from the mistakes of
the Enlightenment project that occurred during the Reign of Terror (a period of the
French Revolution in 1789) and during the irrationalism (a philosophical movement
that emerged in the early 19th century emphasising the non-rational dimension of
human life) of the Weimar Republic following Germany’s defeat in World War | (Bello,
2024; Morrison, 2022). In research, positivism is defined as a philosophical paradigm
that is focused on the ontological (the object of inquiry that the researcher is set to
examine) belief that reality is measurable and contains only what one can directly
observe (Asmawi & Alam, 2024; Guraya, Harkin, Yusoff et al., 2023).

35



Positivism is linked with the hypothetical-deductive model of science which is a circular
process that starts with theory (from the literature in Chapter 2) to formulate
hypotheses (Oliveira, 2024; Dong, Ahmad, Irshad et al., 2023; Park et al., 2020).

According to Lama (2024), Park et al. (2020), Bonache and Festing (2020) and

Omodan (2022), assumptions of positivism are;

= identifying descriptive connections or causal relationships through quantitative
approaches

» identifying fundamental relationships through quantitative approaches, where
empirically based findings from large sample sizes are favored

= generalisation as a principle guiding positivist science

= knowing facts that are pure logic and mathematics (numerical)

= having an objective measurement of the behavior of humans

= with the aid of measurements, to produce a statement of cause and effect.

3.3 RESEARCH DESIGN

A research design is a practical plan accepted by a researcher to answer questions
lawfully (Cloutier, 2024; Khanday & Khanam, 2023; Barrow et al., 2022). It should be
objective and accurate and provide the researcher with insights on conducting
research using a specific methodology (Thumvichit, 2024; Khanday & Khanam, 2023;
McCombes, 2023a). The design explains a structure that binds the research steps in
the study together and lays out the plan for the research study (Mahat, Shrestha &
Neupane, 2024). According to Schoormann, Mdéller, Chandra Kruse et al. (2024) and
Renijith et al. (2021), a research design provides an appropriate framework for a study,
and to uncover the type of analysis the researcher should carry out to get the desired

results.

A non-experimental, descriptive quantitative design was used during this study. It
allowed the researcher to distinguish the relationships between variables and to study
the existence or occurrence of a phenomenon (Ogbonna, 2024; McCombes, 2023;
Shreffler & Huecker, 2023). There is an evident difference between quantitative and
qualitative research. In a qualitative study, the researcher uses words rather than
numbers, or open-ended questions that are more appropriate for interview questions
(Dehalwar & Sharma, 2024; Pilcher & Cortazzi, 2023; Rana, Gutierrez & John, 2021;
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Mehrad & Tahriri, 2019). Quantitative research is a formal, objective, and systematic
process in which the researcher uses numerical data to obtain the needed information
about the phenomenon (Frisby, 2024; Ghanad, 2023). The research process includes
a clarification of the research design, the population, the instrument for collecting the
data, validity, and reliability, as well as ethical considerations (Makie, 2024; Rodrigues,
Morougo, Antunes et al., 2023; Taherdoost, 2021). In this quantitative study, the
researcher tested the theory (literature on the phenomenon) and described and
compared the relationships between the variables of the phenomenon (Pyo et al.,
2023; Bhandari, 2022b; Sibbald, Paciocco, Fournie et al., 2021).

This quantitative design is a systematic and formal process of obtaining information
regarding a specific phenomenon within the healthcare sector, such as the readiness
to participate in a nursing environment of digital technology. On the other hand,
qualitative research is voiced in words to understand ideas, thoughts, or experiences
(Adu-Marfo, Kwapong, Oheneba-Sakyi et al., 2024; Streefkerk, 2023).

In this study, the researcher used numerical data to obtain information about the
research topic. According to Dehalwar and Sharma (2024), Pyo et al. (2023), and
Mohajan (2021), as in this study, the researcher distanced himself from the
respondents partaking in the study and focused on the survey, instrument, and

relationship between the variables that were examined.

If the researcher had used a qualitative design, it would have had a more interactive
approach, and the researcher would have played an active role in obtaining the
gathered information (Olmos-Vegaa, Stalmeijerb, Varpioc et al., 2023; Tenny,
Brannan & Brannan, 2022; Tomaszewski, Zarestky & Gonzalez, 2020; Maijid, 2018).
In this study, the researcher was objective and not involved in direct contact with the
respondents while they completed the questionnaire. In a qualitative design, also
known as an exploratory design, the researcher would have made use of views or
experiences that would have been used to code data, discovering patterns in ideas
and views (Foster, 2023; Abuhamda, Ismail & Basharat, 2021). A qualitative research
study would have used a small sample size (Kaihlanen et al., 2023; Negrin, Slaughter,
Dahlke et al., 2022; Bergen & Labonté, 2020). In this study, the accessible population

of students formed the total sample.
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In this quantitative research study, the researcher tried to decrease any prospect that
the study outcomes would be influenced by potential mistakes in the research
methodology (Podsakoff, Podsakoff, Williams et al., 2023). The researcher used
suitable statistics and followed reliability and validity measures such as pre-testing the
questionnaire to reduce reading mistakes (Miao, Han, Wu et al., 2024; Middleton,
2023).

3.3.1 Descriptive survey design

A descriptive survey design is a scientific method that is a formal, objective, and
systematic process that requires the use of numerical data to obtain information about
the research phenomenon (Bonnamy, Levett-Jones, Carr et al., 2024; Salter, Mutlu &
Frowd, 2023; Dangal, 2021). The purpose of a descriptive design in this study was to
provide more information on the phenomenon of students’ readiness to take partin a

healthcare environment of digital technology in hospitals.
The researcher also chose a descriptive survey in this study for the following reasons:

e |t was suitable for the research objectives of this study, as the goal was not to
gather cause and effect, but to explain the nature of the research topic.

e There was no active intervention on the part of the investigator that could have
created researcher bias.

e A survey design was used to study the characteristics of a population to
investigate probable solutions to a research problem.

e It was objective because there was no bias in selecting respondents
participating in the research. The research data was collected using a

structured self-developed questionnaire.

The goal of descriptive research is to describe a population, situation, or phenomenon
accurately and systematically (Rahman, 2023; McCombes, 2022). It seeks to describe
the status of an identified variable. The researcher set hypotheses before collecting
data (Purna Singh, Vadakedath & Kandi, 2023). Systematic collection of information
requires careful selection of the units studied and careful measurement of each

variable. It can answer what, where, when, and how questions, but not why questions.
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In this study, the emphasis was on collecting data via a structured questionnaire
(Instrument) that was completed by the respondents (senior 3" and 4th-year nursing

students).

3.4 SETTING

Backaberg, Strandberg, Freeman et al. (2024) and Capili (2021) refer to a research
setting as a specific place or location where the research data will be collected. In this
study, the researcher did not change or manipulate the research setting.

In the Western Cape, all students at the different nursing training institutions are
placed at SANC-accredited healthcare facilities in the Cape’s Metropole district. There
are currently five higher education institutions offering the new 4-year Bachelor of
Nursing programme (Regulation 174 of 8 March 2013) in the Western Cape, and the
institution known for “Smart Technology”’, was chosen as the setting where the
researcher conducted his study. The nursing programme at this institution is a full-time
structured programme with prescribed modules offered to students over four years.

3.5 POPULATION

Ellis and Hart (2023), as well as Nguyen, Resweber and Karhadkar (2023), define a
research population as the entire group of respondents or objects that are of interest
in a research study, and which meet the criteria of interest for a study by the
researcher. A target population in a research study should meet the criteria and
requirements that the researcher is interested in conducting (Nyimbili & Nyimbili, 2024;
Kohler, Class & Sawert, 2023; LoBiondo-Wood & Haber, 2018). The target population
of students in this study (N=108) was registered as learner nurses with SANC (the
nursing regulatory body governing nurses in South Africa) at the time the study was
conducted.

During the study period, the population was placed for their clinical work-integrated
learning (WIL) component at different accredited healthcare facilities in the Western
Cape’s Metropole district. The WIL component forms 50% of the academic curriculum

of this nursing programme.

Accreditation of healthcare facilities by SANC for the training of learner nurses is

granted to a facility or institution that complies with the set criteria, requirements, and
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standards of Nursing Education and Practice in the Republic of South Africa to protect
the citizens of the country. SANC is an autonomous, financially independent statutory
body operating under the Nursing Act of 2005 (Act No. 33 of 2005). When the
researcher has access to the population, it is called an “accessible population” or the
“study population” of a specific study (Keerthana, Indrapriyadharshini, Subraman et
al., 2024; Sallam, 2023; Willie, 2022; LoBiondo-Wood & Haber, 2018). The target
population (N=108) served as the accessible population for the actual study. The
accessible study population was senior nursing students in their 3 and 4 years who
were all studying for a nursing degree at an academic university of nursing in Cape

Town.

3.6 SAMPLING

A sample can be defined as a smaller and more controllable depiction of a larger
group. It is a separation of a bigger population that includes the characteristics of that
population (Thomas et al., 2024; Campbell, Greenwood, Prior et al., 2020). In this
study, the accessible population served as the sample. A sample is used in statistical
testing when the population size is too big for all members or observations to be
included in the test (Giner-Sorolla, Montoya, Reifman et al., 2024; Bhandari, 2022b).

Sampling can be explained as the way of choosing typical components of a research
population for a specific research study (De Calheiros Velozo et al., 2024; Fischer,
Boone & Neumann, 2023; LoBiondo-Wood & Haber, 2018). In this study, the
researcher made use of a probability sampling method for the data collection process.
In probability sampling, all the respondents of the accessible population in this study
had an equal chance of being selected to participate in the study (Raifman et al., 2022;
Polit & Beck, 2018).

A non-probability method would not have provided a level playing ground for selection
but rather would have been based on the researcher’s judgment (Liu, Wang & Pan,
2024; Tutz, 2023). In non-probability sampling, the researcher would have used non-
random benchmarks such as the availability, geographical location, or skillful
knowledge of the respondents as a sampling method to answer a research question
(Nikolopoulou, 2022; Renijith et al., 2021).
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Table 3.1: Study respondents of the study

Respondents Accessible population (N) Sample (n)

3" Year 50 50
4" Year 58 58
Total 108 108

Zickar and Keith (2023), as well as Polit and Beck (2021), refer to a research sample
as a group of selected respondents from a study population included in a research
study. All the 3 and 4th-year students who were registered respectively for the four-
year Bachelor of Nursing and Baccalaureus of Technology in Nursing programmes,
and who were placed in different healthcare settings, were included as the total sample
for this study (n=108).

Eligibility (suitability) criteria (Points 3.6.1 and 3.6.2) can be defined as the process
where the researcher identifies the study population to decide whether the
respondents qualify through a process called inclusion and exclusion criteria
(Metcalfe, Stephenson, Cairncross et al., 2024; Polit & Beck, 2021).

3.6.1 Inclusion criteria

Mahsoon, Alnakli, Azab et al. (2024) define inclusion criteria of a research study as
identifiable characteristics that the study population or group possesses, such as a
certain age range or gender. The inclusion criteria for this study were:

e 3rd- and 4th-year nursing students enrolled for a four-year nursing programme
at a Higher Education Institution in Cape Town

e Respondents registered as learner nurses with the SANC, the nursing
regulatory body governing nurses in South Africa

e Nursing students who, for the duration of their studies, were actively conducting
their clinical practical training at accredited healthcare facilities in the Western
Cape

3.6.2 Exclusion criteria

Exclusion criteria in a research study were identified as characteristics that viewed a
study respondent to be unsuitable for inclusion in a specific study (Molla, Jannadi,
Alayoubi et al., 2024; Hiebl, 2023; LoBiondo-Wood & Haber, 2018). In this research

study, the exclusion criteria were:
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= 1st- and 2nd-year nursing students registered in the four-year Bachelor of
Nursing programme. They were junior nurses who were then in the induction
phase of the four-year nursing programme. They had minimal exposure to
clinical training in healthcare facilities to answer some of the questions related

to the research questionnaire.

Liang, Yang and Myers (2024), as well as Tenny, Brannan and Brannan (2022), report
that what ultimately matters in a survey is the number of responses you get and not
the rate of responses or completion. The number of respondents in the total accessible
sample of a study who have completed and returned the instrument will determine the
response rate (Khaled, Amro, Bader et al., 2024). A survey response rate can be
defined as the estimation of dividing the total number of functional responses collected
by the total number of suitable (eligible) respondents in the research sample that was
chosen (Eggleston, 2024; Holtom, 2022a). Survey response rates are subjected to
many factors that can affect the rate of success. These factors are;

= The type of survey (online, questionnaire, or telephonic survey)

= The clarity of the instructions

= Question type (some questions can be as mentally exhausting as others)
= Survey topic (some niche or sensitive topics may get fewer responses)

= The length of the survey.

According to Lynn, Bianchi and Gaia (2024), and Holtom, Baruch, Aguinis et al.
(2022b), a survey response rate below 10.00% is considered very low, while a good
survey response rate is anything above 50.00%. In this study, all the respondents took
part, resulting in a 100.00% response rate. However, some of the respondents opted

not to answer a few of the questions in some of the items.

3.7 METHOD

A research method can be defined as an objective, logical, and systematic method of
investigating a phenomenon the researcher plans to develop to allow the accumulation
of reliable knowledge (Sarma, Kumari & Bhui, 2024). According to Sa and Serpa
(2020), any research study addresses two aspects namely; (i) the process and (ii) the
product. The process of research deals with the different methods used to address the

problem of research interest (the survey), while the product deals with results deriving
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from the process (the guidelines in Chapter 5). In general, research methods are the
foundation for the creation of knowledge in any discipline or domain (Rossi, Rossi,
Mukkamala et al., 2024; Osuagwu, 2020).

A survey was used in this study, that was a systematic collection of self-reported data
from a larger study population (Senior, Grant, Rhee et al., 2024; Siegel & Jones, 2018).
When a researcher is engaging in a survey methodology, the main goal is to obtain

valid data that accurately signifies a predetermined population (McCombes, 2022).

The researcher made use of a survey to collect the needed data. A survey was chosen
as the method for collecting quantitative information in the form of numerical data to
unfold and describe the research phenomenon on digital technology (Poth,
Wongvorachan, Bulut et al., 2024; Meyer & Schroeder, 2023; Polit & Beck, 2018).

An interview was seen as unsuitable for this study as it is a qualitative research method
that mostly asks questions to collect preferred data (Klingberg, Stalmeijer & Varpio,
2023; Kakilla, 2021). An individual interview usually involves two or more people, one
of whom is the interviewer asking the questions, and the other being the participant.
The survey in this study wanted to generalise findings to a larger population (Zickar &
Keith, 2023; Dunwoodie, Macaulay & Newman, 2022; Polit & Beck, 2018; Vasileiou,
Barnett, Thorpe et al., 2018) that would not have been the case in a qualitative study.

The accessible population in this study was two different nursing programmes of
nursing students at an academic university of nursing. A survey was found to be the

best method for collecting the preferred study data for analysis.

3.7.1 Advantages of a survey

The researcher made use of a survey as it has the following benefits;

A low-cost method of performing research.
A survey is one of the most low-cost methods of collecting quantitative data. Some
questionnaires used in quantitative studies can be self-administered making it a

possibility to prevent in-person interviews (Rana et al., 2021).

A practical explanation for data collection.
A survey can serve as a practical means of collecting information about specific

phenomena. The researcher can target the survey to a demographic of his/her choice
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or manage them in different ways. It is up to the researcher to decide what questions
get to be asked and in what layout (McCombes, 2022).

A fast way to get the findings that you require.

A survey can provide fast and easy results because of the current mobile and online
devices and programs. This method of data collection can create results in as little as
one day. The collection of data can sometimes be even less than that depending on

the scale and extent of your questions (Nayak & Narayan, 2019).

Surveys provide opportunities for scalability (the capacity to be changed in size

or scale)

A well-constructed survey allows the researcher to collect data from a population of
any size. The researcher can disseminate his/her research questions to anyone

worldwide because of the extent of the Internet (George, 2022).

It allows data to come from multiple sources at once.

When the researcher creates a survey to meet the needs of a demographic, he/she
could use multiple data points that are collected from different geographic locations
(Baldwin, Pingault, Schoeler et al., 2022).

Surveys allow the researcher an opportunity to evaluate results.

The researcher can measure the information that was collected from surveys and use
the data to compare the results from other research attempts (Celhay, Meyer & Mittag,
2024; McCombes, 2022).

3.7.2 Instrument

A self-structured questionnaire with closed-ended questions was developed from the
literature. The instrument covered the topic of; “Readiness of senior students to

participate in a nursing environment of digital technology in hospitals in Cape Town”.

The instructions and questions on the questionnaire were well-edited to remove the
uncertain meaning of language in the items. The questionnaire (Annexure C) was

divided into two sections that took the respondents 30 minutes or less to complete.

Section A consisted of the demographic items that were presented on a nominal scale

(e.g., male or female).
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Section B addressed the four main facets of technological readiness that were pointed
out in the literature around nursing practices that focused on the (i) psychological
awareness of using digital devices, (ii) skills development needed for the new
healthcare era, (iii) the effect around social and interpersonal relationships and (iv) the
need for knowledge on the use of digital devices (Figure 2.2). An ordinal scale (Likert
scale) was used as a classification system that allowed the ordering of responses

based on a particular attribute.

Table 3.2: Content of the instrument
Items on the technological readiness of students Items
Section A | Demographic information 7 items
Section B | Psychological awareness 1-7
Skills development 8-18
Social and interpersonal relationships 19-24
Knowledge 25-39

Section B of the questionnaire included open-ended statements graded on a 5-point
Likert scale. A Likert scale contains several analytical items that voice a viewpoint on
a topic. It is a rating scale that is used to evaluate respondents’ opinions, attitudes, or
behavior (Broer, van der Walt, Wolhuter et al., 2024). It consists of four (4) or more
questions that evaluate a single attitude or characteristic when the response scores

are linked (Jamieson, 2024; Tanujaya, Prahmana & Mumu, 2023).

The scale was a summated rating scale that tested the psychological awareness, skills
development, social and interpersonal relationships, and knowledge regarding the
readiness of senior nursing students to participate in a nursing environment of digital
technology in hospitals (Menold, 2023). Likert scales provide a range or series of
typically five to seven fixed-choice options. The five-point scale in this study allowed
the study respondents to self-report the extent to which they were totally unwilling to
totally willing to use the action in the statement on technology (Serbaya, Khan,
Surbaya et al., 2024; Shukla, 2023; Dykema, Schaeffer, Garbarski et al., 2022). The
study respondents chose the option that best indicated with how they felt about the

statement or question (Bhandari & Nikolopoulou, 2023).

According to Suarez-Garcia, Alvarez-Hernandez, Arce et al. (2024), Kusmaryono,
Wijayanti and Maharani (2022), and Westland (2022), a Likert scale can be prone to

a biased response where the respondents tend to e.g., either respond being ‘unwilling’
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or ‘willing to all the items. This can happen due to fatigue, social influence, and a
tendency towards extreme responses (Zhang, Luo & Li, 2023; Westland, 2022). In this
study, the 5-point scale had an option of “neutral”, forcing the students toward a

specific direction. The layout of the scale was as follows:

1 = Totally unwilling

2 = Unwilling
3 = Neutral
4 = Willing

5 = Totally willing

The ordinal measurement of the questionnaire scale rated the respondents based on
their comparative ranking concerning a specific feature (Heo, Kim, Park et al., 2022).
The ordinal measurement of the items does not indicate how much greater one level
is than the other (Bhandari, 2022b). The study respondents indicated the extent of
their ‘willingness’ to use technology as expressed by the item, therefore, the ordinal
level of the measurement was applicable (Bhandari, 2022b) (See Table 3.3). The
study respondents were required to indicate the most appropriate block by marking it
with an (X).

Table 3.3: Example of a Likert-scale statement

Totally Totally
Example: unwilling Unwilling Neutral Willing | Willing
As a nursing student, | am willing 1 2 3 4 5
to use an iPad to do assignments X

3.7.3 Data gathering

If the researcher conducted a qualitative study, the collected data would have been
interpretation-based, descriptive, and related to language only (Sanchez-Gutiérrez,
Minnillo, Fernandez Mira et al., 2024; Busetto et al., 2020; Aspers & Corte, 2019).
Qualitative data would have helped the researcher to understand why, how, or what
is happening behind specific behaviors of respondents’ willingness to participate in the
4IR. The researcher could then have used interviews or observation in the data
collection process (Dehalwar & Sharma, 2024; Zahle, 2023; Taherdoost, 2021;
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Busetto et al., 2020). However, a qualitative study was inappropriate as the students
could not reflect on any experiences as they were new to the 4IR in clinical settings.

3.7.3.1 Preparation of the field

The researcher obtained permission from the Faculty of Health and Wellness Sciences
Research and Ethics Committee (REC Approval Reference No: CPUT/HWS-REC-

2022/H4) at an academic university in the Western Cape Province (see Annexure D).

The Head of the Department of Nursing Science in the Faculty of Health and Wellness
Sciences of the university was approached, and permission was given to conduct the
study at the department (Annexure C). After obtaining ethical clearance from the
Faculty of Health and Wellness Sciences Research and Ethics Committee, the
researcher consulted with the programme coordinators of both year groups who
participated in the study. The researcher discussed possible ways of accessing
potential study participants and arranged suitable days and times to ensure that his
attendance did not interfere with or affect the training programme of the study

respondents.

The purpose of the study was explained to the coordinators, along with the voluntary

nature of the participation of the students.
3.7.3.2 Pre-testing of the questionnaire

According to Knowles, Grewal, Drever et al. (2024), Bhandari (2022a) and Malmaqvist,
Hellberg, Mdéllas et al. (2019), a pilot study allows the researcher to give the questions
a ‘trial run’ evaluating the data collection instrument, and to determine if the study
respondents understand all questions. Pre-testing of the instrument was done before
the main study, which helped the researcher to evaluate the feasibility of the questions
and the correct method of questioning used for the study (ldriss, Mohamad |kram,

Norsarwany et al., 2024).

According to Hardani, Sahbany, Hadi et al. (2024) and lkart (2019), the researcher
can determine any shortcomings in a proposed questionnaire using feedback from
pre-testing. Pre-testing of the questionnaire was done using six senior nursing

students from the neighboring university and five nursing lecturers in nursing research.

During the pre-testing, the nursing students had to evaluate: (i) the time allocated to

complete the questionnaire, (ii) any items misunderstood by the respondents, and (iii)
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unclear instructions that guided the study process. The researcher identified and
corrected minor editing suggestions made before carrying out the main study that
enhanced the reliability of the instrument (Rice, Crouse, Winter et al., 2024; Cheung,
Cooper-Thomas, Lau et al., 2023; McCombes, 2022).

The respondents in the pre-testing of this study were excluded from the main study as
they were not part of the accessible population (neighboring university) and knew the

content of the instrument.
3.7.3.3 Questionnaire distribution

The researcher arranged a convenient time to explain the purpose of the proposed
study to the respondents. It was anticipated that the data collection tool would be
distributed and disseminated among all the study respondents at the collection site.
The researcher arrived at the academic university on the dates and times pre-arranged
with the programme coordinators of each year level. This set arrangement was to

prevent any interference with the theory or skill laboratory sessions (WIL) of students.

The researcher explained and distributed an information sheet and consent form
(Annexures A and B), which were requested to sign the written informed consent form
before partaking. The sheet also provided the respondents with all the instructions on
how to complete the questionnaire. The researcher also discussed the research
process, benefits, and minimal risks (e.g., if a question upsets a student due to a
previous incident) associated with the study. The student could then contact the
researcher, who had arranged with the counseling services on campus to
accommodate a respondent on short notice. The questionnaire was completed during
the week when the counseling services ran on campus, and an emergency number
was also available. Complete anonymity was guaranteed as the questionnaire was
numbered and coded to facilitate data capturing and to audit the collected data. The
respondents were made aware that they could withdraw from the study at any time

during the study.

The instructions and questions on the questionnaire were written in English and were
edited to ensure a clear understanding of the items. All the study respondents
understood English well, as it was the official language of communication within the
university. It was planned that the study respondents would not take longer than 30

minutes to complete the data collection tool. On completion of the questionnaire, the
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study respondents were instructed to place it in an enclosed envelope and deposit it
in a sealed box placed in a secure space by the researcher. Students completed the

qguestionnaire in their own time and space during the week.

The data was gathered from April to May 2022, when the researcher did not know the
respondents. The total number of nursing students who responded to the study was
108 out of 108 prospective respondents. This amounted to a response rate of 100.00%
(Table 3.1).

3.8 DATA ANALYSIS

According to Matos, Freitas, Amado et al. (2024), Rosario and Dias (2023), as well as
Taherdoost (2020), data analysis is the systematic organisation and synthesis of
research data, followed by the process of translating the collected data into meaningful
information. The researcher used different techniques, such as modeling, to reach
trends and relationships (Naeem, Ozuem, Howell et al., 2023a). Therefore, the
researcher can make assumptions to address the decision-making process used in
this process. However, the data needs to be prepared before being used in the data
analysis process (Baillie, le Cessie, Schmidt et al., 2022; Niraula, 2019). Numbers are
organised into rows and columns to make them workable for the statistician
(Taherdoost, 2020).

Qualitative data would have been analysed by gathering the data into groups and
themes (Naeem, Ozuem, Howell et al., 2024b; Caulfield, 2022). In this study, the

researcher made use of statistical analysis.

The collected data was captured using the Statistical Package for the Social Sciences
(SPSS) Version 28 analysis software. The data was then coded electronically,
executing mathematical processes. A statistician from a Higher Education Institution
was consulted to guide the researcher in analysing the statistics. Research statistics
reduce, summarise, organise, manipulate, evaluate, interpret, and communicate
quantitative data (Olsen, Klarskov, Dungu et al., 2024; Cooksey, 2020). The absence
of quantitative data statistics would have been simply a disordered collection of
numbers (Samuels, 2020). Data was analysed by using descriptive and inferential

statistics.
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3.8.1 Descriptive statistics

Descriptive statistics were used to describe the characteristics of the collected data
(Sindermann, Kannen & Montag, 2024; Fulk, 2023; Kaliyadan & Kulkarni, 2019). In
this study, descriptive statistics such as the number of responses (n), percentage
distributions (%), mean values (x) and standard deviations (SDs), were used for
describing and summarising data meaningfully (Sonning, Krug, Vetter et al., 2024;
Hassan, 2023; Cooksey, 2020). These statistics analysed the collection of data in a
variety of ways into an organised and visual illustration. The purpose was to facilitate

insight into the research phenomenon from different angles (Bhandari, 2022a).

The measuring of central tendencies (the most concise statement of the location of
the data, often referred to as an average), i.e., the mean (x) and standard deviation
(SD), were used to describe and summarise data (Parra-Fica, Lépez-Martin & Diaz-
Levicoy, 2024). The mean (x) was the sum of the scores divided by the number of
scores being added and is the most used measurement of central tendency for an
approximately normal distribution (Hijon-Neira, Pizarro, French et al., 2024; Bhandari,
2023b). A standard deviation (SD) is a statistical measure of precision for a series of
recurring measurements (Raffinetti, 2023; Omda & Sergent, 2022). The (SD)
expresses the distribution (percentile) of values within a set of observations (Bhandari,
2023b). The lower the value of the (SD), the higher the precision. When the data is
more closely focused on a mean value, the respondents obtain similar responses on
a statement (Turney, 2023; Omda & Sergent, 2022). An (SD) that is closer to zero (0)
indicates that data points are very close to the mean (x)whereas a larger standard
deviation indicates data points are spread further away from the mean value (Thijssen,
Tian & Telea, 2024; Bhandari, 2023d).

3.8.2 Inferential statistics

Inferential statistics provided a means for concluding the population based on the data
from the sample (Chance, McGaughey, Chung et al., 2024; Abdi, 2023; Amin, 2019).
Parametric statistics were calculated as they made assumptions about the underlying
population distribution (Pamplona, 2023; Schober & Vetter, 2020). Parametric
statistics are based on hypothetical parametric models of data under study (Al-Essa,

Etman, Eliwa et al., 2024). This expects that the assumptions or hypotheses made
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about the phenomenon in a study, be confirmed by the data, and indicate the reliability
of the results found (Tabasi, Rose, Pellegrini et al., 2024; Faizi & Alvi, 2023).

A Pearson’s Chi-squared test (x?2), often referred to as Chi-square tests, are amongst
categorical data used to evaluate how likely it is that any observed differences between
the sets arose by chance (Cahusac, 2024). Pearson’s Chi-square (x? ) tests are often

amongst the most used parametric tests (Rost, 2024).

According to Moghimbeygi and Golalizadeh (2024) and Turney (2023), Pearson’s Chi-
squared (x?) Test is used to measure three types of differences namely; (i) goodness

of fit, (i) homogeneity, and (iii) independence.

= The Chi-Square test of goodness of fit assesses whether an observed
frequency distribution differs from a theoretical distribution
= The Chi-Square test of homogeneity relates the distribution of counts for two or
more groups using the same categorical variable
= The Chi-Square test of independence measures whether observations
consisting of measures on two of the variables stated in a contingency table are
independent of each other (Al-Subh, 2024).
The Likelihood Ratio Test refined the findings, whereas the Pearson Chi-Square Test
did not find any significant difference between variables and determined the strength
of evidence against the hypothesis. Hypothesis testing is a method used for
interpreting and drawing conclusions about a population based on the sample data
(Shatz, 2024). It helps to decide which sample data will be best in supporting equally
selected population claims. Hypotheses predict how the data would present if the null

hypothesis were true after data analysis, and to approve or reject the assumption.

51



Figure 3.1:

Principal component analysis on items in the questionnaire
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(Muradchanian, Hoekstra, Kiers et al., 2024; Bhandari, 2022a; Casula, Rangarajan &
Shields, 2021).
The null hypothesis tested stated:

Ho: There was no relationship between the responses of the 3™ and 41" year nursing
students and their readiness (willingness) to participate in a nursing environment
of digital technology in hospitals.

The hypothesis was accepted if the null hypothesis was rejected:
H1. The hypothesis stated that there was a relationship between the responses of
the 3@ and 4" year nursing students, and their readiness (willingness) to participate

in a nursing environment of digital technology in hospitals.

A factor analysis was conducted. According to Ayanwale and Ndlovu (2024), Mohajan
(2021), as well as Knekta, Runyon and Eddy (2019), factor analysis is a helpful
instrument that a researcher can use for investigating variable relationships. The factor
analysis decreases many variables to assess a few interpretable underlying factors
(Cuarteros, Ampong, Bagares et al., 2023). An Exploratory Factor Analysis (EFA) was
used to reduce the collected data to a smaller set of variables and to explore the
underlying theoretical formation of the phenomena. It was used to identify the
formation of the relationship between the variables and the respondents (Crusoe,
Magnusson & Eklund, 2024; Akbar, Khan, Khan et al., 2023). The factor analysis was
initiated with a principal component analysis conducted to simplify the structure of a
set of variables (ltems) in the instrument. The analysis was to reduce the data into a

smaller number of components (Figure 3.1).

Rotation was used to simplify the results of the factor analysis (Stevenson, Innes,
Gronau et al., 2024; Prokofieva, Zarate, Parker et al., 2023). The goal of the rotation
was to achieve an uncomplicated structure that tries to have each variable load on a
few factors possible, but to make the most of the number of high loadings on each
variable (Prokofieva et al., 2023). A varimax rotation was conducted, which is the most
common rotation technique in factor analysis that simplifies the factor interpretation
(Fu, Fan & Cao, 2024). This rotation further minimised the number of variables with
high loadings in three (3) factors (Figure 3.2). Indeed, for each factor, it maximises the
variance of its loadings by making high loadings higher and low loadings lower. The
minimum number of variables in a factor is three; otherwise, the factor is

acknowledged but not interpreted (Tavakol & Wetzel, 2020).
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Figure 3.2: The varimax rotation with the eigenvalues of the variables
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Table 3.4: The three factors and items with factor loadings

Factor 1 Factor 2 Factor 3
Improvements Initiating a Staff Insecurity of
that the role of IT changed their future role in
Items bring to delivery | Items | perspective on Iltems | 3 changing
of effective using IT devices in nurse-patient
nursing care delivering nursing environment
care
10 0.5233 1 0.3729 6 0.2752
14 0.4517 2 0.3729 20 0.5869
15 0.5455 3 0.3989 21 0.5236
16 0.6470 8 0.5102 22 0.5991
17 0.5647 9 0.4730 29 0.5603
18 0.4705 1" 0.3434 30 0.7078
19 0.5928 24 0.4845 31 0.5035
23 0.5898 25 0.4731 32 0.5323
26 0.6489 34 0.3934 33 0.4843
27 0.6502 36 0.3706 39 0.5907
28 0.5993 37 0.4549
29 0.6622
31 0.5103
| Eigenvalue 7.4565 4.6478 5.3637
Cronbach’s
Alpha (x) 0.888589 0.766595 0.838651

The rotation method extracted the maximum common variance from all variables and
put them into a common score called the eigenvalue (Lee, 2024; Frank, 2023). The
factor loading expressed the association of each variable to the underlying factor
(Sigudla & Maritz, 2024; Shrestha, 2021). Different opinions around the acceptable
factor loadings of items must be included in a factor. For newly developed items, such
as in this study, the factor loading for every item should exceed 0.5 (Cheung et al.,
2023). Another opinion is that a factor loading of more than 0.30 usually indicates a
moderate correlation between the item and the factor (Aslan & Onal, 2024;
Gebremedhin, Gebrewahd & Stafford, 2022). The minimum number of variables in a
factor is three, otherwise, the factor is acknowledged but not interpreted (Tavakol &
Wetzel, 2020).

Perez (2024) and Chatterjee and Dsilva (2021) suggest that when the items have
different frequency distributions, use the stringent cut-offs going from 0.32 (poor), 0.45
(fair), 0.55 (good), 0.63 (very good), or 0.71 (excellent). Mansoor and Mahabadi (2023)
suggest that the value of an item with a loading of below 0.2 should be removed, as

was done in this study. The items in Table 3.4 mostly had a value of 0.5, and items
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higher than 0.2 were included for the study. Factor 1 had the highest eigenvalue of
7.4565 (Table 3.4). Factor 1 obtained the highest Cronbach’s Alpha (reliability and
internal validity) of 0.888589. Items 4, 5,7, 12,13, and 35 were excluded from the

varimax rotation; however, they were addressed in the findings.

3.9 VALIDITY AND RELIABILITY
According to Panda and Mohapatra (2024), Farkas, Krajcsi, Janacsek et al. (2023),

and Coleman (2022), validity and reliability are essential elements of a well-structured
research study. These elements indicate how well a method, technique, or test

measures a phenomenon.

3.9.1 Reliability

Reliability refers to the consistency and dependability of the instrument used by a
researcher to measure the variables represented in the tool (William, 2024;
Taherdoost, 2021; Polit & Beck, 2018). It indicates that an instrument is repeatable
and consistent if used on a different day and time for the same respondents, the results
should be the same (Wilkie, Jordan, Foulkes et al., 2023; Dalawi, Isa, Chen et al.,
2023; Middleton, 2023; Mackey & Gass, 2021). Wilkie et al. (2023) mention that
reliability refers to the extent to which the instrument can replicate the same results if
used by more than one researcher.

The reliability of this study was determined by using the Cronbach’s Alpha coefficient
(). The reliability of any measurement refers to the extent to which it is a consistent
measure of a concept, and Cronbach’s Alpha (x) test is one way of measuring the
strength of that consistency (Raykov, Marcoulides, Anthony et al., 2024; Streefkerk,
2022). Cronbach’s Alpha measures the level of agreement of responses on a
standardised 0 to 1 scale. Higher values in a Cronbach’s Alpha (x) test indicate a
higher agreement between items (Gong, Bolsegui, Lee et al., 2024; Bujang, Omar &
Baharum, 2018).

An alpha score of more than or equal to 0.7 indicates an acceptable value, while an
alpha value of 0.8 or higher indicates a good value (Aving & Dogan, 2024). The normal
range of values is between -1.00 and +1.00, with higher values reflecting better internal

consistency.
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Table 3.5: Cronbach's alpha («) of the three (3) factors

Factors Cronbach's alpha (x)
Factor 1 0.888589
Factor 2 0.766595
Factor 3 0.838651

Coefficients of .80 or higher are considered especially desirable (Bell, Chalmers &
Flora, 2024; Taber, 2018). Factors 1 and 3 obtained a Cronbach’s Alpha («) of higher
than .80, and Factor 2 could also be seen as reliable. The factors indicated the
reliability of the instrument and ranged between 0.766595 and 0.888589.

The reliability indicated the degree of accuracy with which the instrument measured
the phenomenon, and that was to determine the readiness (willingness) of senior
students to participate in a nursing environment in hospitals in Cape Town. The same
instrument was given to all the respondents who participated in the study. Reliable
instruments enhance the study and help in identifying important differences or
relationships that happen in the study population (Taherdoost, 2021; Ferreira, Andrade
& Almeida, 2020). The instrument obtained an overall high Cronbach’s Alpha (x) of
0.831 in this study.

3.9.2 Validity

Validity refers to the accuracy and truthfulness of the scientific findings of a quantitative
research study (Rosenzweig, 2022; Mohajan, 2021; Polit & Beck, 2021). Validity is a
process that is harder to assess than reliability. It is assessed by checking how well
the results correspond to ascertain theories and other measures of the concept
(Cheung et al., 2023; Mackey & Gass, 2021). It is about the control of the research
design and the instrument that will be used to gather the information (Heroes,
Devoogdt, Damstra et al., 2024; Fields, Carbery, Schulz et al., 2023).

There are different types of validity namely face validity, content validity, construct
validity, and criterion validity (Dalawi et al., 2023; Mackey & Gass, 2021).

Face validity means that an instrument appears to measure what is intended to be
measured as determined by the researcher and the experts who have been consulted
(Masuwai, Zulkifli & Hamzah, 2024; Visalli, Béno, Nicolle et al., 2023; Andrade, 2018).
The data collection tool was distributed to six (6) senior students (peers) at a
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neighboring university also offering the 4-year nursing programme, and 5 (five) nurse
educators at the research site to complete. The purpose was to determine if the
students understood the instructions and questions in the tool, and if any changes
were to be made. The results of the pre-testing of the instrument by these respondents
confirmed that all items in the questionnaire were relevant, and minor editorial
corrections were required. The instrument appeared to measure what it was intended

to measure, as it covered all the main aspects.

Content validity refers to the degree to which an instrument comprehensively includes
the range of meanings (content) that are essential to describe the concept, and that
all the different elements of the variables in question are measured (Jordan, Watowicz,
King et al., 2024; Folger, Bostic & Krupa, 2023; Middleton, 2022). Content validity in
this study was ensured by asking five nurse educators who were experts in the field
of General Nursing Science, to evaluate if the content of the instrument measured the
topic that was investigated and found to be content valid. These staff members were
asked to assess whether the questionnaire contained any unclear, leading, or
duplicate questions, or questions that could influence the responses of the
respondents. Face and content validity were therefore determined.

Construct validity was confirmed through the factor analysis that assisted in the
identification of theoretical concepts, as well as approving the correctness of a
theoretically developed construct (Alavi, Biros & Cleary, 2024; Dabbagh, Seens,
Fraser et al., 2023). A factor analysis was done, and three (3) factors were rotated that
indicated high Cronbach’s Alphas («) (Table 3.5), and therefore internal validity was

determined.

Internal validity could be threatened by the degree to which the independent variable
could affect the dependent variable (Ahuja & Lio, 2024; Drew, 2023; Streefkerk, 2022).
The identified threats to internal validity include but are not limited to testing,
instrumentation, and selection bias (Barker, Habibi, Aromataris et al., 2024; Hassan,
2023; Flannelly, Flannelly & Jankowski, 2018).

Measures undertaken during the data analysis and interpretation phases ensured
internal validity and included:

= the pre-testing of the instrument
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= the use of an appropriate method of data analysis that was a statistical package
of social sciences (SPSS) Version 28

= adherence to ethical standards during the data collection e.g., allowing the
respondents to withdraw from the study at any stage

= the maintenance of accuracy during data analysis and factor analysis with the
use of a statistical program and the support of interpretation with true and

relevant data.

The research design was non-experimental. No variables were manipulated to ensure
that sound methodology was followed. Objectivity was ensured by using the same
structured self-administered questionnaire during data collection (Tawash, Cowman &
Anwar, 2024; Leon, Lapkin, Fields et al., 2022).

Measures were undertaken during the selection of the population and sample to
ensure internal validity, and a representative sample included the total sampling of
respondents.

External validity refers to the degree to which findings can be generalised from the
sample to the population of the sample (Blasius & Fischbeck, 2024; Eckel, 2023;
Middleton, 2022). In this study, external validity was ensured by a total sampling
method to justify the generalisation of the findings to the accessible population
(Hassan, 2023).

Potential threats to external validity were monitored by the researcher, such as the
reactions of the respondents to the questions being asked, and the researcher could
control the setting (e.g., handing out the questionnaires) and not influence the
responses given by students (Abulela & Khalaf, 2024; Chen, Kilobits, Devine et al.,
2022). These threats were avoided by using a self-administered questionnaire that the
respondents could complete in their own time without the presence of the researcher.
The study respondents were instructed to close the completed questionnaire in an
envelope and deposit it in a sealed box that was placed at a specific spot arranged

with the department.
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3.10 ETHICAL CONSIDERATIONS

Research ethics is handling all research respondents in a study with the required
respect throughout the research study (Ombaka & Muturi, 2024). The researcher
needed to adhere to ethical practices regarding the handling and storing of their
research data. The concept also refers to the trustworthiness of the study, and the
truth of the findings as reported.

According to Lévestam, Bremer-Hoffmann, Jonkers et al. (2024) and Taquette and
Borges da Matta Souza (2022), ethical standards are meant to protect all parties,
respondents, researchers, and their institutions, and the reputation of research itself.
Research ethics regulate the standards of conduct for scientific researchers (Miteu,
2024).

It is important to adhere to ethical principles to protect the dignity, rights, and well-
being of research respondents (Shrestha, 2024). According to Kooli (2023) as well as
Barrow et al. (2022), ethical behavior and ethical considerations are very detailed.
Therefore, the researcher should be careful when doing research in the field of human
activities. Ethical considerations when doing research are affected by decreasing any
harm to the study respondents while in turn, improving any possible benefit in research
(Pelletier, Kaewkitipong & Guitton, 2024; Burgess et al., 2023; Taquette & Borges da
Matta Souza, 2022; Macdonald et al., 2020).

Ethical clearance to conduct the study was obtained from the Faculty of Health and
Wellness Sciences, Research and Ethics Committee (HREC), Ethics reference
number: (CPUT/HWS-REC-2022/H4). The study was conducted at the Cape
Peninsula University of Technology (CPUT), the Faculty of Health and Wellness, and

the Department of Nursing Science at the Bellville campus.
3.10.1 The right to privacy, confidentiality, and anonymity

Anonymity was ensured by making it impossible to link specific data to either an
institution or person (William, Mirembe & Nabaasa, 2024; Varkey, 2021). The study
respondents were assured of confidentiality as their details would not be published
(Sim & Waterfield, 2019; Bhandari, 2022b). No information was collected or shared
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apart from the researcher, supervisors, or statistician. No names of the respondents

or institutions would be mentioned in publications.

According to Herington, Li and Pisani (2024) and Streefkerk (2023), any personal
information that could identify individuals had to be excluded from the study. In this
study, the researcher gave each questionnaire an identifying number for monitoring
and coding purposes. After the completion of the questionnaire, the respondents
placed and closed the instrument in an envelope provided by the researcher and
deposited the envelopes into an enclosed box on a private spot in the department,

after which they were collected by the researcher.

The researcher’s report was also written in such a way that none of the respondents

or groups could be identified by their responses (Ng, Santoro, Cobey et al., 2020).

Students completed the questionnaires in their own time and place, ensuring the

protection of their privacy during the completion process.

3.10.2 The right to justice and equality

The researcher treated all the respondents fairly and used total sampling that ensured
a fair selection of study respondents. Total sampling gave everyone in the accessible
population an equal chance of participating in the research (Kim, 2024; Raifman et al.,
2022; McCombes, 2022). The contact details of the researcher were provided on an
information sheet if questions on the instrument, or his support during the study, were
needed. The findings of the study were shared with them after the report was
examined through a presentation, and the results will be published in open-access

journals.
3.10.3 The right to protection and truthfulness

According to Taquette and Borges da Matta Souza (2022), Bhandari (2022a), and
Viertio, Kiviruusu, Piirtola et al. (2021), no actions that could be harmful or cause any
discomfort to the respondents, must occur. All information regarding this study was
explained to the respondents in a detailed information sheet with the informed consent
form, and the respondents could contact the researcher at any time if any questions
surfaced (Barrow et al., 2022; Drolet et al., 2022; Bhandari, 2022a; Xu, Baysari,
Stocker et al., 2020). All the data collected will be kept under lock and key for five
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years after the research report has been written, after which it will be destroyed by
deleting all files on the content of the computers. The researcher made use of cloud-
based storage options such as Google Drive or Microsoft OneDrive with a protected
password to store the digital research data. The Protection of Personal Information
Act 4 of 2013 (POPIA), which came into effect on 1 July 2021, requires that research
data comprising personal information must be protected in a secure storage
environment (Abdulrauf, Adaji & Ojibara, 2024; South African Government Gazette,
2013). The instrument or data obtained will not be used in another research study

without obtaining ethical clearance.
3.10.4 The right to freedom of choice and withdrawal

In this study, research respondents were asked to participate voluntarily and were
advised of their right to withdraw from the study at any point should they feel
uncomfortable with participating (see Annexure A). According to Wijohn, Newcombe,
Reynolds et al. (2024 ), Bhandari (2022a) and McCombes (2022), the respondents who

decided not to participate, must not be forced or harassed in any way.

The concept of informed consent serves to enhance the ethical norms of voluntary
participation (Stirling & Takarangi, 2024; Manti & Licari, 2018; Barrow et al., 2022;
Grant, 2021; Bos, 2020). Voluntary participation in a research project implies that the
respondents fully understood the possible risks involved. The researcher informed the

respondents about who he was and what his affiliation and qualifications were.

The researcher respected the human dignity of the respondents and obtained
voluntary, written, and informed consent from each respondent that was attached to
the questionnaire. Written informed consent was obtained from all the respondents

before the questionnaires were completed.

3.11 SUMMARY

The researcher used the correct research paradigm of positivism with a non-
experimental, descriptive quantitative design to explore and describe the readiness of
senior students to participate in a nursing environment of digital technology in hospitals
in Cape Town. A survey was the method of choice in this study and was a convenient

method to reach the accessible population. Pre-testing of the instrument was done to
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determine the face and content validity, as well as the feasibility of the questionnaire.
The construct validity of the instrument was obtained by a factor analysis in which
three factors rotated with high-factor loadings. The field preparation was conducted,
and the necessary ethical clearance and permissions were obtained from the relevant

committee and institution.

The accessible population (N =108) served as the sample (n = 108) in the study.
Probability sampling was conducted, which meant generalisation could be made to the
accessible population. Arrangements to access the study population and for data-
gathering were correctly undertaken through the Head of the Nursing department while
considering ethical principles of privacy. A self-developed questionnaire from the
literature was the correct instrument to collect the needed data. The questionnaire
contained a reasonable number of questions that could be completed in around 30
minutes or less. The respondents received an information sheet and consent form
beforehand, which were discussed with them and returned anonymously after
completion. An expert statistician conducted the data analysis. The instrument
obtained an overall high Cronbach’s Alpha («) of 0.831. The instrument measured
what it was supposed to measure. Descriptive data analysis was followed in this study.
The principles of validity and reliability were taken into consideration during the
research process, while the researcher was also adhering to ethical principles. The

findings of the research were used to achieve the goal of the study.
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CHAPTER 4
FINDINGS OF THE STUDY

4.1 INTRODUCTION

In answering the research questions on the topic of interest, the researcher analysed
the data in an organised and comprehensible manner (Fife & Gossner, 2024; Dawadi,
Shrestha & Giri, 2021; Johnson, Adkins & Chauvin, 2020). In this chapter, the results
of the descriptive and inferential analysis were presented that addressed the first
objective of the study, which was formulated as: To determine the extent to which
senior students were ready to participate in a nursing environment of digital technology

in hospitals in Cape Town.
4.1.1 Background to the survey

A self-developed structured questionnaire with closed-ended questions was
developed from literature studied on the topic of “Readiness of senior nursing students
to participate in a health environment of digital technology in hospitals in Cape Town”.
The self-administered questionnaire was shared among 3@ and 4th-year nursing
students (n=108) who worked in hospitals within the Metropole of Cape Town. A
statistical analysis contained descriptive and inferential data.

Researchers should expect a 60.00% response rate as the goal of return of
questionnaires in survey research (Elliott, Brown, Hambarsoomian et al., 2024;
Holtom, 2022a; Sataloff & Vontela, 2021). It stated that theoretically, the response rate
could be anywhere from 0.00% to 100.00%, although it is almost unheard of to get a
100.00% response rate. The response rate in this study was 100.00%, however, a few
of the study respondents did not answer all the questions. Obtaining a 100.00%
response rate in surveys is ideal because it guarantees that the respondents’
perceptions are reliable and data-rich (Wu, Zhao & Fils-Aime, 2022).

The number of responses varied on the questions.
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The questionnaire was divided into two (2) sections.

Section A: Demographics
Section B: Technological readiness, according to the sequence of the headings in

The questionnaire.

4.2 FINDINGS ON SECTION A: DEMOGRAPHIC INFORMATION OF THE
RESPONDENTS (ITEMS 1-7)

Section A consisted of the demographic items presented in tables and figures.

4.2.1 Gender of the respondents (Item 1)

From the total of study respondents (n=108, 100.00%), just over two-thirds (n=73,
67.60%) were females, and over a quarter (n=33, 30.55%) were males. Only two (n=2,
1.85%) of the respondents identified themselves as neither male nor female (Figure
4.1).

Gender of respondents (n=108, 100.00%)

n
(n=73,

80 67.60%)
70 (n=33,
60 30.55%)
50 n=2,
40 1.85%)
30
20
10 I L_/

0

Female Male Other
Gender 73 33 2

Gender of the respondents |

Figure 4.1: Distribution of respondents from different genders

According to Ramjan, Maneze, Salamonson et al. (2024), nursing is still regarded as
a universal profession that is dominated by females; therefore, a high number of
female respondents in this study. However, the number of male nurses has over the
last decade, continued to grow at all levels in the categories of nurses. Nursing is still
a long way from overcoming the stigma of classifying the nursing profession as a

female-dominated job that is only done by females (Smith, Horne & Wei, 2024).
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4.2.2 Age of the respondents (Item 2)

Figure 4.2 illustrates the generational age distribution of the study respondents
(n=108, 100.00%). Their ages ranged between 20 and 52 years and represented the
Generation X, Y, and Z cohorts. More than three-quarters (n=98, 90.74%) of the total
respondents were younger than 32 years of age and could be categorised as young
adults from the Millennials (Generation Y), who were born between 1981 and 1996
(Howarth, 2023). The minority of the respondents (n=10, 9.26%) were 33 years and
older, and formed part of the Generation X cohort born between 1975 and 1980
(Fisher, 2024; Howarth, 2023).

Age ranges of respondents (n=108, 100.03%),

n
80 (n=73,
67.60%)
70
60
(n=18,
50 16. 67%
40 (n=7’ (n=11 (n=5, (n=2,
30 6.49%) 0.93%) 4.63%) 1.85%)
20 (n=1, (n=1,
0.93%) 0.93%)
; 3
. g - Y o

20-24 25-28 29-32 33-36 37-40 41-44 45-49 50-52
| AGE OF THE RESPONDENTS IN YEARS |

M20-24 W25-28 W29-32 W33-36 E37-40 W41-44 WA45-49 MW50-52

Figure 4.2: Distribution of respondents from different generational age groups

The youngest respondents in the group were aged 20 (n=8, 7.41%), while the eldest
respondent was 52 years of age (n=1, 0.93%) (Table 4.2).

4.2.3 Home language of the respondents (Item 3)

Figure 4.3 illustrates that less than two-thirds (n=65, 60.18%) of the respondents
spoke Xhosa as their first language of preference, while the second largest group of
respondents (n=13, 12.04%) used Afrikaans as their home language.
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Figure 4.3: Home language distribution of the respondents

The minority of languages spoken by 11 (10.18%) respondents was;

= North Sotho (n=1, 0.93%)
= Southern Sotho (n=3, 2.78%)
= Swati (n=3, 2.78%)
= Tsonga (n=2, 1.85%)
= Other (n=2, 1.85%)

The languages that were predominantly spoken by most of the respondents were
isiXhosa (n=65, 60.19%), followed by Afrikaans (n=13, 12.04%) and isiZulu (n=8,
7.41%).

4.2.4 Year level of study (Iltem 4)

Figure 4.4 illustrates the year level of study for all the respondents who participated in
the study. Just less than half of the respondents (n=50, 46.30%) were 3" year nursing
students, versus half of them (n=58, 53.70%), who were 4" year nursing students.

Although there was a difference in the year level and programme name of the
respondents, both groups were registered at SANC as learner nurses in a 4-year
nursing programme that would allow them to receive the qualification as a Professional
Nurse and Midwife.
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Year Level of respondents (n=108, 100.00%)
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Figure 4.4: Distribution of respondents in the different nursing programmes

During the study, the 4th-year respondents who were enrolled in the R.425
Baccalaureus of Technology in Nursing — R.425 training programme (n=58, 53.70%
of the total of 108 respondents) as seniors, were completing their WIL hours at different
accredited healthcare facilities in the Western Cape. The accredited facilities are
affiliated with the nursing training institution and accredited by SANC for students to
complete their training. On the other hand, the 3rd-year respondents registered for the
R.174 Bachelor of Nursing programme (n=50, 46.30% of 108 respondents) were

attending theoretical classes at the academic institution.

4.2.5 Names of the current year programmes (ltem 5)

Figure 4.5 illustrates the names of the current nursing programmes of the respondents
who participated in the study. Less than half of the 108 respondents recruited in the
study (n=50, 46.30%) were enrolled in the R.174 Bachelor of Nursing programme. In
contrast, over half (n=58, 53.70%) of respondents were enrolled in the R.425

Baccalaureus of Technology in Nursing programme.
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Different nursing programmes (n=108, 100.00%)
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M Bachelor of Nursing (R.174) M Baccalaureus of Technology in Nursing (R.425)

Figure 4.5: Distribution of respondents in the different nursing programmes

The Baccalaureus of Technology in Nursing is a legacy training programme under
Regulation 425 of 22 February 1985 as amended and is being phased out like all other
legacy qualifications in the country in line with the current requirements of the Higher
Education Qualifications Sub-Framework. According to SANC (2023), the Bachelor of
Nursing — Regulation 174 of 8 March 2013, leads to a qualification in General Nursing
and Midwifery, whereas on the other hand, the students registered in the Baccalaureus
of Technology nursing programme, will obtain a qualification in General Nursing,
Community Nursing Science, Psychiatric Nursing Science and Midwifery on

completion of their studies.

4.2.6 Marital status (Item 6)

Eight (n=8, 7.41%) of the total respondents (n=108, 100.00%) were married, versus
more than three-quarters (n=99, 91.67%) of single respondents. Only one (n=1,
0.93%) of the respondents indicated that he/she was in a relationship, but not yet

married (Figure 4.6).

Early marriage hurts the well-being of the youth towards higher education with major
health and social influence worldwide (Siddiqi, Greene, Stoppel et al., 2024).
Educational motivation, career goals, and early marriage are linked with some
personal and related factors (Mahdinia, Pourabrahim, Sedaghat et al., 2024;
Pourtaheri, Sany, Aghaee et al., 2023).
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Marital status of the respondents (n=108, 100.01%)
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Figure 4.6: Distribution of respondents regarding marital status

Knowledge and financial stability are among the important goals for pursuing higher
education, while the main problems during marriage include poor study routines, lack
of money, and motivation (Urio & Nziku, 2024; Moore, Nguyen, Rivas et al., 2021).
Love, pregnancy, and the break from parental control are some of the main reasons
for early marriage. On the other hand, adolescent perceptions linked with getting
married are related to their gender, age, level of parental education, number of
siblings, education level, and financial income (Ndou, 2024; Hyseni Duraku, Jemini-
Gashi & Togi, 2020).

4.2.7 Daily computer usage (ltem 7)

Almost two-thirds (n=65, 60.19%) of the respondents indicated that they were using
computers daily, while more than a third (n=43, 39.81%) of the respondents indicated

that they were not using computers daily (Figure 4.7).

More than a third (n=43, 39.81%) of 108 (100.00%) respondents indicated that they
had no daily access to the usage of a computer but were frequent computer users at
the academic training institution due to insufficient data for internet access at home.
More than half (n=65, 60.19%) of the students indicated that they had daily access to

the use of a computer.
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Daily computer usage of respondents (n=108, 100.00%)
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Figure 4.7: Distribution of respondents on daily computer usage

Studies by Pérez-Juarez, Gonzalez-Ortega and Aguiar-Pérez (2023) and Gajdics and
Jagodics (2022), indicate that students often use digital devices such as smartphones
or tablets for social media, playing games, text messaging, and emailing rather than
for class work. The successful rollout of digital technology in the nursing curricula can
develop the knowledge and computer skills of nursing students to help them attain
high-quality nursing and patient care in the new era of healthcare (Altmiller & Pepe,
2022; Nes, Steindal, Larsen et al., 2021). Findings of studies conducted by Siregar
(2024), Mohammadnejad et al. (2023), and Simdes, Oliveira and Nunes (2022),
confirm that the inadequate usage of computers or digital devices by students,
disadvantages them about their knowledge and computer literacy, and have a
negative effect on how they will provide high-quality nursing care in the forthcoming

industries of healthcare.
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4.3  FINDINGS ON SECTION B: TECHNOLOGICAL READINESS OF THE
RESPONDENTS (ITEMS 1-39)

4.3.1 Presentation of Section B

Section B of the questionnaire had 39 items that were divided into four (4) sections.

= Section B1: Psychological awareness (ltems 1-7)

= Section B2: Skills development (ltems 8-18)

= Section B3: Social and interpersonal relationships (Iltems 19-24)

= Section B4: Knowledge (ltems 25-39)
An exploratory factor analysis was performed which rotated the items into three (3)
important factors that incorporated the four (4) sections (dimensions of skills
development, social and interpersonal relationships, knowledge, and psychological

awareness) that the instrument measured (Table 4.1).

Table 4.1: Three factors with dimensions and items
Factors Dimensions in the questionnaire Items rotated in the
corresponding with the factor subsections
Factor 1 = Skills development 10,14,15,16,17,18
Improvements that the = Social and interpersonal relationships
role of IT brings to the 19,23
delivery of effective =  Knowledge 26,27,28,29,35
nursing care
Factor 2 = Psychological awareness 1,2,3,8,9,11
A new_approach tousing = Skills development 24
IT devices requires
changed perspectives in | ® Knowledge 25,34,36,37
delivering nursing care
Factor 3 = Psychological awareness 6

Staff Insecurity of their

Social and interpersonal relationships

future rolte_ inta changing 20,21,22
nurse-patien = Knowledge 30,31,32,33,39
environment AR

The factor analysis (Table 3.4) formed the framework of the discussion on the items
in Chapter 4. The findings presented each of the three factors and items in the

following format:
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1. A description of the factor analysis according to the dimensions in the
guestionnaire.

2. Descriptive and inferential statistics of 108 (100.00%) respondents that include
the number of responses (n) on an item, mean values (x) and standard
deviations (SD), significant differences between responses of two groups (age,
marriage status, year levels), to interpret the responses of the respondents.

The number of responses on items varied.

Descriptive statistics describe and summarise the data by providing an overview of the
important characteristics of the sample (Fulk, 2023; Cooksey, 2020). A 5-point Likert
scale was used to measure the items on the willingness of senior students to
participate in a healthcare environment using digital technology in hospitals in Cape

Town.

For purposes of this study, it was assumed that the concept of ‘willingness’ used in the
Likert scale in the questionnaire indicated the ‘readiness’ of students, as in the title of
this study. Literature confirms that ‘readiness’ is a synonym for ‘willingness’ and refers
to being prepared to handle a situation or task, having the necessary competencies

and mindset to take it on (Wani, Jan, Tyagi et al., 2024).

The responses on the questionnaire rating scale were measured as ‘willingness’, and
the conclusions drawn in the items referred to the corresponding concept of ‘readiness’

of students.

Table 4.2: Likert rating scale

5-Point Likert scale Willingness Readiness
1 Totally unwilling Totally not ready
2 Unwilling Not ready
3 Neutral Neutral
4 Willing Ready
5 Totally willing Totally ready
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The findings of the study were presented according to the three (3)

factors in the following format:

(i) A description of the factor analysis that represented the

dimensions regarding the facets of technology in

questionnaire.

(i) Descriptive statistics of the items in each of the factors. For

purposes of this study, the items were presented according to:

= the mean values that were obtained for the factors.

= the mean values of the items in each of the factors.

= the responses of the students that indicated a rating of:

= <15.00% on being “neutral” on an item.

= >10.00% on being “unwilling” on an item.

= <30.00% on being “willing” on an item.

= <60.00% on being “total willing” on an item.
(iii) A mean value (x ) of:

= 3.50 indicated a low mean value.

= 3.51-4.19 indicated normal mean values.

= 4.20 indicated a high mean value.

(iv) A standard deviation (o) of:

= < |ess than 0.80 indicated a narrow distribution of

responses around the mean value.

= (0.81- 1.20 was a normal distribution around the

mean value.

= 1.21 and above, was a wide distribution around the

mean value.

For purposes of this study, the term ‘“readiness” referred to the
“willingness” of students to use digital technology in healthcare facilities

in Cape Town.
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4.3.2 Factor 1: Improvements that the role of IT brings to the delivery of effective
nursing care

4321 Factor description

Factor 1 indicated the improvements that the role of IT brought to the delivery of
effective nursing care and addressed the role in (i) skills development, (ii) social and
interpersonal relationships, and (iii) knowledge of students (Table 4.3). The overall
Cronbach’s Alpha («) of Factor 1 was 0.888589. Digital technologies are gradually
affecting the nursing profession worldwide (Chen & Liou, 2024, Isidori, Diamanti, Gios
et al., 2022). According to a study by Kaihlanen et al. (2023), the change to a digitally
supported profession will increase the benefits of high-quality patient care. Therefore,
IT and skill development regarding the use of technology in healthcare are a must for
nursing students during their training (Jobst, Lindwedel, Marx et al., 2022).

Table 4.3: Factor 1 - Improvements that the role of IT brings to the delivery of effective
nursing care

Dimensions in Factor 1 Items Cronbach’.s RN |07
item
10 0.8830
14 0.8859
. . 15 0.8824
e Promoting skill development 16 0.8783
17 0.8811
18 0.8850
e Social and interpersonal relationships 19 0.8799
between students and patients 23 0.8806
26 0.8770
27 0.8770
28 0.8798
e Knowledge of the students 29 0.8768
31 0.8840
35 0.8831

(i) Skill development of students

According to Chua, Rajasegeran, Gunasegaran et al. (2024) and Jobst et al. (2022),
the skill development of nursing students is important during their training. The use of
mobile application technology, such as a smartphone, can provide nurses with quick
retrieval of patient and nursing care information, e.g., a reminder to administer pain

medication to a patient (/tem 10). Nurses can obtain basic computer Windows
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programs such as Microsoft Word, Excel, or PowerPoint in preparing a patient
presentation to their colleagues (ltem 14) (Zaman, Goldberg, Kelly et al., 2021; Nes et
al., 2021).

These computer programs (/ltem 15) can also be used as electronic health records for
patients to improve patient care through accurate records (Motsi, 2024). On the other
hand, access to internet sources can offer more information such as safeguarding to
administer certain medicines to a patient while working in a healthcare unit (ltem 16).
Mobile devices used for social reasons such as tweets, are now being used for quick
access to health information needed to monitor a patient’s health and vital signs
(Masoumian Hosseini, Masoumian Hosseini, Qayumi et al., 2023).

Accurate recordkeeping is also important after checking vital signs and is reviewed to
e.g., to accommodate more digital-orientated devices (/tem 17). Cellphones can also
be used to search for information about a patient’s diagnosis, e.g., search for suitable
treatment options (/tem 18). The cloud can be used in many ways to obtain vital
healthcare information regarding patients (Golightly, Chang, Xu et al., 2022; Mehrtak,
SeyedAlinaghi, MohsseniPour et al., 2021).

(ii) Social and interpersonal relationships between students and patients

According to a study by Al Shamsi, Almutairi, Al Mashrafi et al. (2020), patients who
are not fluent in English and are from non-English speaking communities may not
receive the fair and rightful nursing care that they are entitled to. If nurses are not fluent
in speaking the first language of their patients, they may depend on the use of a
professional interpreter or another staff member who may be fluent in the required
language (Espinoza & Derrington, 2021; Panayiotou, Gardner, Williams et al., 2019).
With the worldwide increase of mobile technologies, healthcare workers are slowly
using digital translation tools to fill this gap between the patient’s diagnosis and giving
consent to interpreters (Habib, Nair, Von Pressentin et al., 2023; Thonon, Perrot,
Yergolkar et al., 2021). The quality of the relationship between healthcare providers
and patients of different cultures improves through digital translation applications such
as Google Translate (Item 19) as confirmed by Khurana, Koli, Khatter et al. (2022) and
Hwang, Williams, Zucchi et al. (2022).
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Maroju, Choudhari, Shaikh et al. (2023) found that the rise of telemedicine has a
widespread effect on how healthcare is delivered. Telemedicine has also been found
to be a successful method to improve patient safety and waiting periods for treatment,
and allows patients to consult with their doctors over long distances (ltem 23). It allows
easy and professional access to healthcare for patients worldwide and has helped to
reduce costs and improve the quality of healthcare (Anawade, Sharma & Gahane,
2024; Haleem et al., 2021b).

(iii) Knowledge of the students

Students should have knowledge about digital technology (Martin-Lucas & Garcia del
Dujo, 2023). Digital devices play an important role in education and when combined
with strong teaching methods, allow nursing students to take ownership of their

learning (Wang et al., 2023; Loureiro et al., 2021).

Nursing education institutions in South Africa are gradually integrating IT into their
nursing curricula to prepare nursing students to meet the demands of the new era of
healthcare (Pereira da Veiga et al., 2024; Matahela & Makhanya, 2024; Donough,
2023). Digital developments allow new methods and opportunities for improving the
work outcomes of nurses (Saleh, Saleh, Elsabahy et al., 2023). Mobile technologies
will also increase the number of patient admissions, leading to earlier diagnosis and

treatment (/tem 26).

Findings by Zenani, Sehularo, Gause et al. (2023), and Singh and Masango (2020),
indicate that with the integration of IT into nursing education programmes, nursing
students will benefit from competently using technology as Professional Nurses (/tem
27). Haddad, Annamaraju and Toney-Butler (2023) report that the use of IT in
healthcare institutions reduces the paperwork that is currently done by nurses (/tem
28). IT will also offer quality nursing care using smart-bed technology as an in-room
monitoring tool that can provide regular updates on a patient’s activities such as vital

signs (ltem 29).

Huai, Li, Wang et al. (2024) as well as Azher, Cervantes, Marchionni et al. (2023),
state that many healthcare training institutions are making use of virtual reality

technology such as simulation to improve the learning experience of nurses (/tem 35).
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4322 Factor 1: Findings on the role that IT brings to the delivery of effective nursing
care statistics

Factor 1 described the improvements that the role of IT brings to the delivery of
effective nursing care and addressed the dimensions of (i) skill development, (ii) social
and interpersonal relationships, and (iii) knowledge.

An overall view of the distribution of the mean values of the three dimensions in Factor
1 is outlined in Figure 4.8. The items on which respondents indicated a more negative
response towards their readiness to use technology were in the dimension of social
and interpersonal relationships (Iltems 19, 23). Item 19 had the lowest, however, still a
normal mean value in Factor 1 (x 4.10, SD 1.03), although 40 (37.04%) of the
respondents were totally unwilling to neutral regarding the use of digital translation
applications that could improve the quality of the relationship between healthcare
providers and patients.

Similarly, in Item 23 (Figure 4.8), respondents were totally unwilling to neutral towards
using telehealth/telemedicine that could allow patients to consult with doctors over
long distances (x 3.87, SD 1.11).

The items in Factor 1 on the improvements that the role of IT brings to the delivery of
efficient nursing care received responses to a higher readiness in the skill
development and knowledge dimensions, than in the social and interpersonal
relationships. The dimension of skill development indicated the highest mean values
(x 4.20 - 4.56), with a narrow distribution of responses (SD 0.71 - 0.87) around the
mean values. This indicated that students were more similar in their responses, thus
similarly ready to use technology on items mentioned in the skill development section.
The responses of students on the knowledge dimension also indicated high mean
values (x 3.93 - 4.47) with a narrow to normal distribution of responses around the
mean values (SD 0.81 - 1.01).
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THE MEAN VALUES ON THE 3 DIMENSIONS IN FACTOR 1
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Figure 4.8: The mean values (X) of items on improvements that the role of IT brings to the delivery
of efficient nursing care (Factor 1)
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Table 4.4:  Descriptive statistics Factor 1: Improvements that the role of IT brings to the delivery of effective nursing care (n=108)
Totally e - Totally

2 As a nursing student, I am willing (ready) to participate in the unwilling Unwilling | Neutral Willing willing Total (¥) | SD

& | digital changes emerging in healthcare, because... 1 2 3 4 S

= n | % | n| % [n|] % | n| % n| % n | %

Skills Development

The use of mobile application technology e.g., a smartphone will

10 | give nurses speedy access to information, e.g., a reminder to give | 1 0931 1 093 | 9 | 833 |22|2037| 75| 69.44 | 108 | 100.00 | 4.56 | 0.76
pain medication to a patient.
Nurses can access basic computer Windows programs such as

14 | Microsoft Word, Excel, or PowerPoint in preparing a patient | 2 | 185| 2 | 1.85 | 8 | 7.41 |33 |30.56 | 63 | 58.33 | 108 | 100.00 | 4.41 | 0.85
presentation to peers.

15 Nurses make use of electronic health records for patients as it 1 1093 1 1093 |5 463 13313055/ 68| 6297 | 108 | *100.02 | 453 | 0.71
improves patient care through accurate records.
Nurses can access internet sources to gain more information, e.g.,

16 | the precautions of giving certain medicines to a patient, while | 1 [ 093 | 1 | 093 | 8 | 7.41 |31 |28.70 | 67 | 62.03 | 108 | 100.00 | 4.50 | 0.75
working in a healthcare unit.

17 | Routine nursing tasks such as the checking of vital signs are | 5 |y g5 | | | 093 | 17| 15.74 | 41 | 37.96 | 47 | 43.52 | 108 | 100.00 | 4.20 | 0.87
revised to e.g., accommodate more digital-orientated devices.

18 | Nurses can use their cell phones to search for information about a
patient’s diagnosis, e.g., explore appropriate treatment options. 2 1891 1 1094 4] 377 | 272548 | 72| 67.92 | 106 | 100.00 | 4.56 | 0.77

Social and interpersonal relationships

The quality of the relationship between healthcare providers and

19 | patients of different cultures improves through digital translation | 2 | 1.89 | 6 | 5.66 | 22 | 20.75 | 26 | 24.52 | 50 | 47.16 | 106 | 99.98 | 4.10 | 1.03
applications such as e.g., Google Translate.

23 Telehealth/telemedicine allows patients to consult with doctors 3 12781101926 |26 | 2407 | 27 | 2500 | 42 | 3889 | 108 | 10000 | 3.87 | 1.11
over long distances.

Knowledge

26 Mobile technologies increase the number of patient admissions,
leading to earlier diagnosis and treatment. 4 3771 3 | 283 [26]2452 13713490 ] 36 | 3397 | 106 | 9999 |393]|1.01
The introduction of the subject of Technology in nursing education

27 | programmes will benefit nurses to use technology as Professional | 2 | 1.85 | 3 | 2.78 | 17 | 15.74 | 33 | 30.56 | 53 | 49.07 | 108 | 100.00 | 4.22 | 0.94
Nurse.

28 g;‘fl use of Information Technology (IT) reduces paperwork done |y | 993 | | | 0.93 | 13 | 12.04 | 24 | 22.22 | 69 | 63.89 | 108 | ¥100.01 | 447 | 0.81

29 | The use of smart-bed technology as an in-room monitoring tool |\ 5 |y g5 | 5 | 185 [ 12 | 11.11 | 42 | 38.89 | 50 | 46.30 | 108 | 100.00 | 4.25 | 0.86
provides regular updates on a patient’s activities such as vital signs.
Healthcare training institutions make use of virtual reality

35 | technology such as simulation to enhance the learning experience | 2 1.85 | 5 | 463 | 15]13.99 |40 | 37.04 | 46 | 42.59 | 108 | *100.10 | 4.13 | 0.95
of nurses.

*Due to statistical calculations do not add to 100.00% *
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Factor 1: Skills development on improvements that the role of IT brings to the
delivery of effective nursing care (Items 10, 14, 15, 16, 17, 18)

The descriptive statistics regarding the dimension of skills development in Factor 1
indicated that the highest mean values were obtained on Items 10 (x 4.56, SD 0.76)
on the use of mobile application technology such as smartphones that would give
nurses speedy access to patient information, and Item 18 (x 4.56, SD 0.77) on nurses
who could use their cell phones to search for information about a patient’s diagnosis
(Figure 4.8).

Factor 1: Skills development on the use of Information
Technology to deliver efficient nursing care

4,7
4,56 4,56

P 4553 s 46
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c
]

4,3
i =

J_ 4,2

4,1

4
3,9
Item 18 (Using Item 17 (Routine Item 16 (Internet Item 15 (The use Item 14 Item 10 (The use
cellphonesto  nursing tasks to sources to access of electronic  (Accessing basic of mobile
search for accommodate patient health records) computer applications for
patient digital devices)  information) Windows patient
information) programs) information)

Figure 4.9: Mean values (x) on skills development in the use of Information Technology
to deliver efficient nursing care

Item 10: The use of mobile application technology will give nurses speedy
access to patient information

In Item 10, more than two-thirds (n=75, 69.44%) of 108 (100.00%) senior respondents
indicated their total willingness to use mobile application technology such as a
smartphone, for the speedy access to patient information, and to contribute to the
delivery of efficient nursing care (Table 4.4). Eleven (n=11, 10.19%) of the respondents
were totally unwilling to neutral in their responses regarding this statement and thus
indicated not being ready to use their mobile phones to access patient information (x
4.56, SD 0.76). A study done by Tolu-Akinnawo, Ezekwueme and Awoyemi (2024) on
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telemedicine in healthcare, confirms that the use of mobile devices such as cell
phones could offer healthcare workers speedy access to dependable information, and

improve the delivery of efficient and effective patient-centered care.

Item 14: Nurses can access a basic computer Windows program such as
Microsoft Word, Excel, or PowerPoint in preparing a patient
presentation to their peers

Twelve (=12, 11.11%) of 108 (100.00%) respondents indicated being unwilling to
neutral to access a basic computer Windows program such as Microsoft Word to
prepare for a patient presentation to their peers (ltem 14, Table 4.4). On the other
hand, more than three-quarters (n=96, 88.89%) of the respondents indicated their fotal
willingness to use a Microsoft software program such as PowerPoint, to demonstrate
a patient presentation to their colleagues (x 4.41, SD 0.85). Applying new
technologies such as the use of computer software programs as part of teaching
strategies in classrooms has led to the phenomenon of blended learning among
nursing students (Ashipala, Sapalo & Shikulo, 2024). The use of Windows software
programs such as PowerPoint enhances engagement and collaboration among

nursing students (Lauer & Camien, 2024; Ghasemi, Moonaghi & Heydari, 2020).

Item 15: Nurses can make use of electronic health records for patients rf to
improve patient care through means of accurate recordkeeping

In Item 15, only seven (n=7, 6.48%) of 108 (*100.02%) respondents indicated their
totally unwillingness to neutral responses to use electronic health records to improve
patient care through means of accurate recordkeeping, as opposed to the vast majority
(n=99, 91.67%) of respondents who were totally willing to use electronic health records
to improve patient care (x 4.53, SD 0.71) (Table 4.4). Electronic health records (EHRs)
have transformed healthcare delivery and are now offering many benefits for patient
care and health outcomes (Mensah, Adzakpah, Kissi et al., 2024). EHRs have notably
improved patient care by improving the accessibility and accuracy of patient

information (Ebbers, Takes, Smeele et al., 2024).

Significant differences between the responses of students from the different nursing
programmes were found in Item 15. A third (n=20, 34.50%) of the 58 (100.00%) 3
years, were willing versus a third (n=39, 78.00%) of the 50 (100.00%) 4" years, who
were totally willing that nurses could make use of electronic health records to improve

patient care, and to ensure the accuracy of healthcare records (Table 4.5).

82



Table 4.5: The responses of the students from the year levels on making use of electronic
health records for patients as it improves patient care through means of
accuracy records (ltem 15)

Responses of students from the year levels (n=108)

Totally Totally Mean
:’ea’I unwilling | Unwilling | Neutral | Willing willing Total value | SD
evel ™ % n % n| % |n % n % n | % (x)

3 0| 000 | 1] 093 |0]|O0.00/|20]| 1851 |29 | 26.85 |50 | 46.30

453 | 0.71
4t 11093 | 0| 000 |5|463 |13 | 12.04 | 39 | 36.11 | 58 | 53.70

The respondents obtained a high mean value of 4.53 with a narrow distribution of the
responses (SD 0.71), indicating similar responses among students in the year levels
on the extent of their readiness to use electronic health records for patients to improve
patient care through means of accuracy records (Table 4.5, Figure 4.10).

Item 15:The use of electronic health records to improve

n patient care (n=108) p <0.05

40

35

30

25

20

15

10

5

0 —

3rd - Year (n=50, 46.30%) 4th - Year (n=58, 53.70%)
B Totally Unwilling Unwilling Neutral Willing  m Totally Willing

Figure 4.10: Distribution of significant differences between responses from the year levels

on electronic health records to improve patient care (ltem 15)
The Likelihood Ratio Test (Table 4.6) refined The Pearson’s Chi-square Test and
confirmed significant differences between the responses of the 3™ and 4™ year
students (Item 15, Figure 4.10) indicating that the 4" years were more ready than the
3 year students to use electronic health records that would ensure accurate
recordkeeping to improve patient care and outcomes (x?= (4, (N =108), 12.083, p =

.0167, p <0.05)). The null hypothesis was rejected.
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Table 4.6: Significant differences between responses of students from the year levels on
electronic health records to improve patient care (ltem 15)

Chi-Square Prob Reject HO
Type Value DF Level ata =0.05?
Pearson’s Chi-Square 2-sided 9.415 4 0.0515 No
Likelihood Ratio 2-sided 12.083 4 0.0167 Yes

Electronic health records (EHRs) have transformed healthcare delivery by offering
many benefits for patient care and outcomes (Motsi, 2024). These records have
profoundly improved patient care through the accessibility and accuracy of patient
information. Therefore, nurses can easily access patient records that include the
medical history of patients, leading to more informed decision-making and improved
coordination of care (Adeniyi, Arowoogun, Chidi et al., 2024). The use of electronic
health records (EHRSs) results in better quality and safety in healthcare that is provided
to patients (Park, Marquard, Austin et al., 2024; Malak & Al-Shakanbeh, 2023). EHRs
improve the communication between nurses to make well-informed decisions
regarding patient care as well as to ensure the safety of patients (Alomair & Pasha,
2024).

Item 16: Nurses can access internet sources to obtain patient information
while working in a healthcare unit

A large majority (n=98, 90.74%) of 108 (100.00%) respondents indicated they were
totally willing to use internet sources for patient information while working in a
healthcare unit (Item 16; Table 4.4). However, a small number of ten (n=10, 9.26%)
students were totally unwilling to neutral in their responses, thus indicating that they
were not willing to use internet sources to retrieve patient information. Responses had
a narrow distribution around a high mean value and indicated that the responses of
students were similar, indicating their readiness to access internet sources for patient
information (x 4.50, SD 0.75). The retrieval of patient information is much easier than
before (Ning, Fan, Burgun et al., 2021). Modern medical search engines such as
Medline, are providing nurses with access to important patient information by using
their mobile devices such as smartphones, iPads, or laptops. The use of healthcare
information systems (HISs) can improve patient care delivery by reducing medication
errors, improving accessibility to patient clinical information and high-quality patient
care, as well as providing more effective clinical decision-making through automated

information and guidelines (Shelley et al., 2024; Tariq, Vashisht, Sinha et al., 2023).
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Item 17: Routine nursing tasks such as the checking of vital signs, can be
revised to accommodate more digital-orientated devices

A large majority (n=88, 81.50%) of 108 (100.00%) respondents in Item 17 indicated
their total willingness to accommodate more digital-orientated devices and revise their
routine nursing tasks, such as the checking of vital signs (Table 4.4). Less than a fifth
(n=20, 18.52%) of the respondents were totally unwilling to neutral toward nursing
duties being replaced by digital devices (x 4.20, SD 0.87). Responses had a narrow
distribution around a reasonably high mean value, indicating that respondents were
ready to accommodate digital-orientated devices. Training nurses to use digital
medical devices is an important aspect of patient safety and care (Tsarfati & Cojocaru,
2023). Digitalisation in the nursing sector offers many benefits such as improved
workflows and more efficient communication. However, nurses need digital
competencies to apply new digital tools correctly in nursing care. Acquiring digital skills
in the new healthcare era allows nurses to operate digital devices and add to the
hands-on approach in performing nursing duties such as checking a patient’s vital
signs (Wosny, Strasser & Hastings, 2024; Tischendorf et al., 2024b; Schirmer, Dalko,
Stoevesandt et al., 2023).

Item 18: Nurses can use their cell phones to search for information about a
patient’s diagnosis
In Item 18, only seven (n=7, 6.60%) of 106 (100.00%) respondents indicated that they
were totally unwilling to neutral to use their cell phones to search for information about
a patient’s diagnosis (Table 4.4). The majority (n=99, 93.40%) of the respondents
indicated their total willingness to use their mobile devices to explore more patient
information and suitable treatment options. Responses had a narrow distribution
around a high mean value and indicated that respondents were similarly ready to
access internet sources for patient information (x 4.56, SD 0.77). Mobile health
applications are important tools designed to help deliver better and much-needed
patient care services (Zakerabasali, Ayyoubzadeh, Baniasadi et al., 2021). Mobile
health devices such as smartphones and iPads are promising approaches that can be
used for accessing patient information, screening health conditions, and the treatment

and management of medical conditions (Osei, Apiribu, Kissi et al., 2024).

Significant differences between the responses of students from different genders were

found in Item 18.
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Table 4.7: The responses of the students from different genders on using their cell phones
to search for information about a patient’s diagnosis (ltem 18)

Responses of students from different genders (n=106)

Totally Totally Mean
unwilling | Unwilling | Neutral Willing willing Total values | SD
n % n % n % n % n % n % (x)
Male 21189 | 0] 000 2| 189 |12 | 1132 | 17 | 16.04 | 33 | 31.13
Female | 0 | 0.00 | 1 | 094 | 2| 1.89 | 15| 14.15 | 55 | 51.89 | 73 | 68.87 3.25 129

Half (n=55, 75.34%) of the 73 (100.00%) females versus only 17 (51.51%) of the 33
(100.00%) males from the 106 respondents indicated their total willingness to use their
mobile devices such as their cell phones to search for a patient’s diagnosis or
treatment options (Table 4.7). The responses indicated a mean value of 3.25 with a
wide distribution of the responses (SD 1.29) around the mean value, indicating that
the two gender groups differed in their responses on the extent of their readiness to
use their mobile phones to search for the diagnosis of a patient (Table 4.7) (Figure
4.11).

Item 18: The use of cellphones by nurses to access patient
n information (n=106) p <0.05
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Male (n=33, 31.13%) Female (n=73, 68.87%)

H Totally Unwilling Unwilling Neutral Willing  m Totally Willing

Figure 4.11: Distribution of significant differences between responses of the different
genders on using cellphones to retrieve patient information (Item 18)

The Likelihood Ratio Test (Table 4.8) refined Pearson’s Chi-Square Test and confirmed
a significant difference between the responses of different gender respondents. Item
18 (Figure 4.11) showed that more females than male respondents indicated they were

ready to use their cell phones to search for information about a patient’s diagnosis and
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to explore suitable treatment options (x squared= (4, (N =106), 10.127, p = .0383, p <
0.05)). The null hypothesis was rejected.

Table 4.8: Significant differences between responses of students from different genders
on using cellphones to retrieve patient information (Item 18)

Chi-Square Prob Reject HO
Type Value DF Level at a = 0.05?
Pearson’s Chi-Square 2-sided 9.672 4 0.0463 Yes
Likelihood Ratio 2-sided 10.127 4 0.0383 Yes

The healthcare sector and nursing are embarking on a rapid transformation with the
introduction of modern technologies such as smartphones and tablets, which are
transforming the speedy accessibility of patient information (Rodriguez-Ortega,
Latorre, Navarro et al., 2024). With mobile phones surpassing personal computers, an
increasing number of nurses and patients are focusing on mobile health applications.
Patient information materials are important tools in encouraging patients to actively
participate in their nursing care decisions and to improve their general health literacy
(Frelund, Lokke, Jensen et al., 2024).

Factor 1: Social and interpersonal relationships on improvements that the role of
IT brings to the delivery of effective nursing care (Items 19, 23)

The descriptive statistics regarding the dimension of social and interpersonal
relationships in Factor 1 indicated that the highest mean value in this factor was
obtained on ltem 19 (x 4.10, SD 1.03), on how the quality of the relationship between
nurses and patients of different cultures could improve through digital translation

applications such as Google Translate (Figure 4.12).
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Factor 1: Social and interpersonal relationships on the use of
IT to deliver efficient nursing care
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Figure 4.12: Mean values (x) of social and interpersonal relationships on the use of IT to
deliver efficient nursing care (Items 19, 23)

Item 19: The quality of the relationship between healthcare providers and
patients of different cultures can improve through digital
translation applications such as Google Translate

Nearly three-quarters (n=78, 72.22%) of 108 (100.00%) respondents indicated their
willingness to use digital translation applications such as Translators Café to improve
the quality of patient-nurse relationships. Responses were normally distributed around
a normal mean value (x 4.10, SD 1.03) (Item 19, Table 4.4). However, just over a third
(n=40, 37.04%) of the respondents were totally unwilling to neutral in their responses
on the use of technology, where the quality of the relationship between healthcare
providers and patients of different cultures could be improved through digital
translation applications. Taylor and McLean (2024) emphasise the use of mobile
translation applications for culturally and linguistically diverse patients during medical
imaging examinations. Translation applications also improve the quality and safety of
acute care and improve communication between patients and nurses to ensure more
accurate procedure matching and healthcare evaluations (Lindroth, Nalaie, Raghu et
al., 2024).

Item 23: Telehealth/telemedicine can allow patients to consult with doctors
over long distances

Over a third (n=39, 36.11%) of 108 (100.00%) respondents were totally unwilling to
neutral, versus nearly two-thirds (n=69, 63.99%) of respondents who indicated their

willingness to use the method where patients could consult with doctors over long
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distances, through technology applications (x 3.87, SD 1.11). The findings indicated a
normal distribution of responses around the mean value, indicating that the responses
of students were diverse in the extent of their readiness. Loriot, Larceneux, Guillard et
al. (2024) confirm that telehealth creates remote care practices that bring several
benefits to the healthcare sector such as easier access to patient care, improved

communication with doctors and nurses, and greater continuity of care.

Factor 1: Knowledge of improvements that the role of IT brings to the delivery of
effective nursing care (Items 26, 27, 28, 29, 35)

The mean values of ltems 26, 27, 28, 29, 35 in Factor 1 indicated that the highest
mean value was obtained on Item 28 (x 4.47, SD 0.81) on the use of Information
Technology (IT) that can reduce paperwork currently done by nurses, and Item 29
(x 4.25, SD 0.86) on the use of smart-bed technology as an in-room monitoring tool to
provide regular updates on a patient’s activities such as vital signs (Figure 4.13) (Table
4.4).

Factor 1: Knowledge on the use of Information Technology
to deliver efficient nursing care

36 3,7 38 39 4 41 42 43 44 45 46

Item 35 - Training institutions making use... 4,13
Item 29 - Using smart-bed technology to... 4,25
Iltem 28 - Using information technology to... 4,47
Iltem 27 - Introducing technology in... 4,22
Iltem 26 - Mobile technologies increasing... 3,93

o o5 1 15 2 25 3 35 4 45
Mean values

Knowledge

Figure 4.13: Mean values (X) of the responses on knowledge regarding the use of IT to
deliver efficient nursing care

Item 26: Mobile technologies can increase the number of patient
admissions, leading to the earlier diagnosis and treatment of
patients

In Item 26, just over two-thirds (n=73, 68.87%) of the 106 (99.99%) respondents
indicated they were willing to totally willing to make use of technology-mediated
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healthcare settings (x 3.93, SD 1.01) (Table 4.4). On the other hand, nearly a third
(n=33, 31.13%) of respondents were ftotally unwilling to neutral to use mobile
technologies that could increase the number of patient admissions, leading to the
earlier diagnosis and treatment of medical conditions. In clinical settings, mobile
technologies assist in diagnosing medical diseases, predicting patient outcomes and
adjusting treatment plans. Healthcare technologies improve operational effectiveness
and increase patient flow and admission (Maleki Varnosfaderani & Forouzanfar, 2024).

Significant differences between the responses of students from different genders were

found in Item 26.

Table 4.9: The responses of students from different genders on the ability of mobile
technologies to increase the number of patient admissions leading to earlier

diagnosis and treatment (ltem 26)

Responses of students from different genders (n=106)

Totally Totally Mean
unwilling | Unwilling | Neutral Willing willing Total values | SD
n % n % n % n % n % n % (x)

Males 31283 |3| 283 |6 | 567 |15(1415| 6 | 5.67 | 33 | 31.13
Females | 1 | 0.94 | 0 | 0.00 |20 | 18.87 | 22 | 20.75 | 30 | 28.30 | 73 | 68.87

3.98 | 0.99

*Only 106 students from 108 (100.00%) responded on Iltem 26, as two students did not identify
themselves as either male or female

Nearly three-quarters (n=52, 71.23%) of the 73 (100.00%) female respondents
indicated their total willingness to use mobile technologies that could increase the
number of patient admissions, leading to earlier diagnosis and treatment of medical
conditions, versus 21 (63.63%) of the 33 (100.00%) male students (Table 4.9). The
respondents (n=106, 99.99%) obtained a normal to reasonably high mean value of
3.98, with a normal distribution of the responses (SD 0.99) around the mean value on
the extent of their readiness to use mobile technologies such as their cellphones, to

admit patients with medical conditions for suitable treatment (Table 4.9).
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ltem 26: The ability of mobile technologies to increase the
n number of patient admissions(n=106) p < 0.05
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Figure 4.14: Distribution of significant differences between responses of students from
different genders on the ability of mobile technologies to increase patient
admissions, leading to early diagnosis and treatment (ltem 26)

The Likelihood Ratio Test (Table 4.10) refined the Pearson’s Chi-Square Test and
confirmed a significant difference between the responses of the genders on Item 26
(Figure 4.14), as more female opposed to male respondents, were willing to participate
in mobile technologies that could increase the number of patient admissions, that
could lead to earlier diagnosis and treatment of medical conditions (x2= (4, (N =106),
16.482, p = .0024, p <0.05)). The null hypothesis was rejected.

Table 4.10:  Significant differences between responses of students from the different

genders on the ability of mobile technologies to increase the number of
patient admissions, leading to earlier diagnosis and treatment (Item 26)

Chi-Square Prob Reject HO
Type Value DF Level ata =0.05?
Pearson’s Chi-Square 2-sided 16.055 4 0.0029 Yes
Likelihood Ratio 2-sided 16.482 4 0.0024 Yes

Worldwide, healthcare systems are experiencing difficulties in terms of infrastructure,
resources and the availability of skilled healthcare workers (Zychlinski, Fluss,
Goldberg et al., 2024). Al has transformed healthcare in the Healthcare 4.0 era through
different technological developments. Mobile technologies such as wearable devices
(smart watches) have made real-time remote patient observation more operational

than ever before. It allows patient self-monitoring, increases the number of hospital

91



admissions and assists with the early diagnosis of medical conditions, ensuring prompt
treatment measures (Sharma, Al-Wanain, Alowaidi et al., 2024).

Significant differences between the responses of students from the two nursing

programmes were found in ltem 26.

More than one-third (n=37, 74.00%) of the 50 (100.00%) respondents in the Bachelor
of Nursing programme and 38 (65.51%) of the 58 (100.0%) respondents in the
Baccalaureus of Technology in Nursing programme, indicated that they were willing to
totally willing to use mobile technologies that could increase the number of patient
admissions leading to earlier diagnoses of conditions, and treatment of patients (Table
4.11). Nearly a third (n=33, 30.55%) of the 108 (100.00%) respondents from both
nursing programmes were totally unwilling to neutral to use mobile healthcare
technologies when conducting patient admissions.

Table 4.11:  The responses of students from the different nursing programmes on the ability

of mobile technologies to increase the number of patient admissions leading to
earlier diagnosis and treatment (ltem 26)

Responses of students from different nursing programmes: (n=108)

Totally Totally Mean
unwilling | Unwilling| Neutral Willing willing Total values| SD
n % n % n % | n % | n % n % (x)

BNURS | O| 0.00| 3| 278 | 10| 9.26 | 19| 17.60| 18| 16.67| 50| 46.30

3.98 | 0.99
BTECH | 4| 3.70| 0| 0.00| 16| 14.81| 19| 17.60| 19| 17.60| 58| 53.70

Table 4.12:  Significant differences between responses of students from different nursing
programmes on the ability of mobile technologies to increase the number of
patient admissions leading to earlier diagnosis and treatment (Item 26)

Chi-Square Prob Reject HO
Type Value DF Level at a = 0.05?
Pearson’s Chi-Square 2-sided 7.862 4 0.0968 No
Likelihood Ratio 2-sided 10.535 4 0.0323 Yes

The Likelihood Ratio Test (Table 4.12) indicated a significant difference between the
responses of students in the two nursing programmes (Figure 4.15), as the students
in the Baccalaureus of Technology in Nursing programme were more ready than their
peers to use mobile technologies to increase the number of patient admissions that
could lead to earlier diagnosis and treatment of medical conditions (x2= (4, (N =108),
10.535, p =.0323, p <0.05)). The null hypothesis was rejected.
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n ltem 26: The ability of mobile technologies to increase the
number of patient admissions (n=108) p < 0.05
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Figure 4.15: Distribution of significant differences between responses from the different
nursing programmes on the ability of mobile technologies to increase the
number of patient admissions leading to earlier diagnosis and treatment (ltem
26)

Mobile health technologies can bring ground-breaking changes to healthcare by

making it more accessible and cost-effective for patients (Gongalves-Bradley, J Maria,

Ricci-Cabello et al., 2020). The successful adoption of mobile health technologies is

determined by their acceptance by healthcare workers such as nurses. However, its

acceptance among nursing students who are future Professional Nurses in a new
healthcare era needs to be understood as useful to help nurses monitor and trace
patient information, provide patient care consultation, and increase the number of
patient admissions. Mobile applications have been verified to be beneficial in covering
patient care in different settings, including hospitals (Ravi, Baby, Pareek et al., 2024).

Significant differences between the responses of students in the different nursing
programmes were found in ltem 26.
Table 4.13:  The responses of students from different nursing programmes on the ability of

mobile technologies to increase the number of patient admissions leading to
earlier diagnosis and treatment (ltem 26)

Responses of students in the different nursing programmes: (n=108)

Totally Totally Total Mean
rearl unwilling | Unwilling | Neutral Willing willing values | SD
VeI ™ T % [n] % |n| % |n] % |n| % |[n| % (x)

3d 0000|3277 10| 925 | 19| 17.59 | 18 | 16.66 | 50 | 46.30
4t 4 1370 | 0| 000 |16 |14.81 |19 |17.59 |19 | 17.59 | 58 | 53.70

3.98 |0.99
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Item 26: The ability of mobile technologies to increase the
n number of patient admissions (n=108) p < 0.05
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Figure 4.16: Distribution of significant differences between the responses from the different
nursing programmes on the ability of mobile technologies to increase the
number of patient admissions leading to earlier diagnosis and treatment (Item
26)

The Likelihood Ratio Test (Table 4.14) indicated a significant difference between the
responses from the year levels in Item 26 (Figure 4.16), as 4" years indicated being
slightly more unwilling (less ready) as 3" years, to use mobile technologies that could
increase the number of patient admissions that could lead to earlier diagnosis and
treatment of medical conditions (x?= (4, (N =108), 10.535, p = .0323, p < 0.05)). The
null hypothesis was rejected.

Table 4.14:  Significant differences between the responses of students from the different

nursing programmes on the ability of mobile technologies to increase the
number of patient admissions leading to earlier diagnosis and treatment (ltem

26)
Chi-Square Prob Reject HO
Type Value DF Level at a =0.05?
Pearson’s Chi-Square 2-sided 7.862 4 0.0968 No
Likelihood Ratio 2-sided 10.535 4 0.0323 Yes

Classified worldwide as the frontline providers of patient care, nurses are completely
benefitting from the integration of technology into healthcare (Borges do Nascimento,
Abdulazeem, Vasanthan et al., 2023). Healthcare technology can empower nurses to
improve their practice and redefine the patient’s understanding of technology through

the help of real-time patient monitoring such as smart devices. Smart devices are fitted
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with technology that can continuously trace a patient’s vital signs and other health
parameters (Becking-Verhaar, Verweij, de Vries et al., 2023). This data is then
processed to allow nurses to identify any adverse changes in a patient's condition
promptly, resulting in early hospital admission and treatment of patients (Egici, Ozmen
Sever et al., 2024).

Item 27: The introduction of the subject Technology in nursing education
programmes will benefit nursing students in their future role as
Professional Nurses

In Item 27, less than a quarter (n=22, 20.37%) of 108 (100.00%) respondents were
totally unwilling to neutral to use technology in nursing education programmes that
could benefit them in their future role as Professional Nurses. On the other hand, half
(n=53, 49.07%) of the respondents were totally willing to use digital technology that
was incorporated into their nursing curricula, which could be beneficial for them as
Professional Nurses to operate digital devices such as electronic health records
(EHRs) in the new healthcare era of the forthcoming industries (Table 4.4). A normal
distribution of responses around a high mean value was obtained (x 4.22, SD 0.94).
Studies done by Knop et al. (2024) and Ng et al. (2024) indicate that the introduction
of digital technology topics into the nursing education curriculum, such as patient
electronic medical records, will prepare future nursing graduates for effective clinical

practices.
Item 28: The use of IT can reduce the paperwork done by nurses

In ltem 28, a large majority (n=93, 86.11%) of 108 (100.00%) respondents indicated
their total willingness to use IT in their workplace, which could reduce the paperwork
currently done by nurses. Only fifteen (n=15, 13.90%) of the respondents were totally
unwilling to use and were neutral towards using IT in their workplace, which could
reduce their workload in the workplace (x 4.47, SD 0.81) (Table 4.4). O’Connell, Barry,
Hartigan et al. (2024) and Cachata, Costa, Magalhées et al. (2024), report that the use
of technology-based information systems such as E-Rostering has many benefits such
as reducing the paperwork that is currently done by nurses. IT also guarantees fast
management of staff duty rosters, improving staff productivity, staff flexibility and

reducing reliance on nursing agencies.
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Significant differences between the responses of the different genders were found in
Item 28.

Table 4.15:  The responses of students from different genders on using IT to reduce
paperwork (ltem 28)

Responses of students from different genders: (n=106)

Totally Totally Mean
unwilling | Unwilling | Neutral Willing willing Total values | SD
n % n % n| % |n % n % n % (x)

Male 11094 | 1|09 |5|471|11|10.37 | 15| 14.15 | 33 | 31.13

Female | 0 | 0.00 | 0 | 0.00 | 8| 7.54 | 12| 1132 | 53| 5000 73 | 6887 | ~* [ ¥

*Only 106 students from 108 (100.00%) responded on ltem 28, as two students did not identify

themselves as either male or female

Almost a quarter (n=26, 78.80%) of the 33 (100.00%) male respondents, as opposed
to less than two-thirds (n=65, 89.04%) of the 73 (100.00%) female respondents,
indicated their fotal willingness to use IT to reduce the paperwork currently done by
nurses. Only fifteen (n=15, 14.15%) of 106 (100.00%) respondents indicated
responses of total unwillingness to neutral responses on ltem 28 (Table 4.15), to use
electronic medical records (EMR) systems that could reduce paperwork and offer

nurses quick access to patient health information.

The respondents obtained a high mean value of 4.47 with a narrow distribution of the
responses (SD 0.81), indicating similar responses from the students on the extent of
their readiness of students to use IT to reduce paperwork previously done manually
by them (Table 4.15).

ltem 28: Nurses making use of Information Technology to
reduce paperwork (n=106) p < 0.05
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Figure 4.17: Distribution of significant differences between responses from the different
genders on nurses who make use of IT to reduce paperwork (ltem 28)
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The Likelihood Ratio Test refined the Pearson’s Chi-Square Test and confirmed a
significant difference between the responses of students from different genders (ltem
28, Figure 4.17; Table 4.16). More female than male respondents were willing to use
IT in healthcare such as electronic health records, to reduce the daily nursing duties
that are currently done by nurses (x?= (4, (N =106), 10.547, p =.0322, p < 0.05)). The
null hypothesis was rejected.

Table 4.16:  Significant differences between responses of students from different genders
on nurses who made use of IT, to reduce paperwork (ltem 28)

Chi-Square Prob Reject HO
Type Value DF Level ata =0.05?
Pearson’s Chi-Square 2-sided 10.351 4 0.0349 Yes
Likelihood Ratio 2-sided 10.547 4 0.0322 Yes

The use of IT in healthcare such as telenursing, can help to decrease the paperwork
that is presently done by healthcare workers. Telenursing can also decrease the
workload of nurses by minimizing direct patient contact with negative related health
after-effects. The use of IT in healthcare also offers distant healthcare and health
education to patients at a very low cost (Attia Abdallah, Abdel Rahman Khamis,
Ibrahim et al., 2024).

Item 29: The use of smart-bed technology such as an in-room monitoring
tool could provide regular updates on a patient’s activities such as
vital signs

In ltem 29, sixteen (n=16, 14.81%) of 108 (100.00%) respondents indicated their total
unwillingness to neutral responses to use smart-bed technology such as an in-room
monitoring tool, to provide them with regular updates on a patient’s daily activities,
such as vital signs. However, most of the respondents (n=92, 85.19%) indicated their
total willingness to use smart-bed technology in the new era of healthcare, to monitor
the progress of patients (Table 4.4). Students were similarly ready to e.g., use an in-
room monitoring tool, as a narrow distribution of responses was found around a
reasonably high mean value (x 4.25, SD 0.86). Digital tools such as smart beds in
healthcare settings have the potential to improve patient care delivery and positively
impact patient outcomes and staff satisfaction. Smart beds are equipped with beams

that collect important information such as patients’ vital signs that are analysed by a
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computer and then regulated according to the bed's settings in real-time (Vitazkova,
Foltan, Kosnacova et al., 2024).

Item 35: Healthcare training institutions make use of virtual reality
technology such as simulation to enhance the learning experience
of nurses

In Item 35, nearly three-quarters (n=86, 79.63%) of 108 (100.00%) respondents
indicated they were willing to participate in healthcare training institutions that were
making use of virtual reality technology such as simulation, that could improve the
learning experience of nurses (Table 4.4). Less than a quarter (n=22, 20.37%) of 108
(100.00%) respondents were totally unwilling to neutral in their responses for
simulation in training and healthcare institutions to be used, which could improve their
learning experiences (x 4.13, SD 0.95). The use of computerised technology is
growing in the classroom and healthcare settings such as hospitals (Grimwood &
Snell, 2020). In nursing education, the use of virtual reality simulation has become a
teaching strategy and educational tool to simulate real-life patient experiences in an
unhazardous environment (Haider, Flynn & Simpson, 2024; Wolbach, Hempel &
Sharif, 2024; Wong, Kwok, Leung et al., 2024; Nel, van Zyl & Labuschagne, 2021). It
allows students to access recurrent practice sessions, stimulates clinical decision-
making, exposes students to different patient conditions, and provides immediate
feedback after a formative session with a nurse educator. Studies done by Lee and
Baek (2024) and Kiegaldie and Shaw (2023) indicate that a virtual-reality-simulation-
based nursing education programme not only helps nursing students to improve their

learned knowledge but also to manage difficult clinical challenges.

4.3.3 Factor 2: A new approach in using IT devices requires changed
perspectives in the manner that nursing care is delivered
433.1 Factor description

Factor 2 indicated that the psychological awareness of nursing students regarding a
new approach to the use of IT devices required a changed perspective in delivering
nursing care (Table 4.17). The overall Cronbach’s Alpha () of Factor 2 was 0.766595.

Factor 2 addressed (i) psychological awareness, (ii) skills development, and (iii)

knowledge.
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Awareness refers to the perception or knowledge of something (Merriam-
Webster.com Dictionary). Awareness is also a theory about knowing, recognising, and

being aware of events.

According to Oosthuizen, Ungerer and Volschenk (2023) as well as Mwanza,
Telukdarie and Igusa (2023), the new era of the forthcoming 4IR is changing the
approach to how technology in the healthcare industry is understood by nursing staff.

Table 4.17: A new approach in using IT devices requiring changed
perspectives in delivering nursing care

Dimensions in Factor 2 Items Cronbach’s Alpha («) per item
1 0.7543
2 0.7540
e Psychological awareness 3 0.7512
8 0.7375
9 0.7452
11 0.7625
e Skills development 24 0.7401
25 0.7422
34 0.7520
e Knowledge 36 0.7564
37 0.7440

Items in Table 4.17 indicate similarly high-reliability values of items in Factor 2.
(i) Psychological awareness

According to Stoumpos et al. (2023) as well as Cronin (2022), digital transformation in
healthcare becomes the force behind how individuals or groups will think about the
nursing profession (ltem 1). The digital transformation in nursing will change the
traditional methods of treatment (ltem 2) through digital intelligence such as written
programs (Aldoseri et al., 2024). According to Chang and Cho (2022), the rollout of
this type of technology will initiate a trend of less physical involvement by nurses with
the patient (/tem 3).

Nurses will work with new technologies in their daily work life (lfem 8) such as
electronic duty rosters (Heydrich, Schroeder & Velten, 2023). Different skills will be
required from nurses (ltem 9) to operate digital devices in the workplace (Chipps et

al., 2022). New technologies such as robots providing nursing care (ltem 11) will
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participate more actively in the workplace, such as with the delivery of meals to
patients (Sommer, Kasbauer, Jakob et al., 2024; Ohneberg et al., 2023).

(ii)  Skills development

Digital technologies gradually impact nursing worldwide (Wynn, Garwood-Cross,
Vasilica et al., 2023). Despite the widespread developments in healthcare technology
to date, the challenges in nurses’ usage of digital technology remain (Horwood,
Luthuli, Mapumulo et al., 2023; Isidori et al., 2022).

A study conducted by lyanna, Kaur, Ractham et al. (2022) indicates that there is still
a great concern that nurses have not kept pace with the massive changes in digital
technologies, and the impact of these technologies on people. This reduces the
possible benefits digital technologies can bring to nursing practices and patient care,
such as the use of interactive two-way video teleconferencing in medical consultations,

which can reduce the capacity of inpatient hospital stays (/tem 24).
(iii) Knowledge

Digital developments have improved the quality of life for patients and healthcare staff
(Cuff, 2023). Digital literacy is gradually being used by people and is therefore
becoming an important prerequisite for students, nurse lecturers, patients, and other
healthcare workers (Tegegne et al., 2023). Studies conducted by Kerimbayev,
Umirzakova, Shadiev et al. (2023) as well as Gause et al. (2022), indicate the
importance of HEIs to nurture and support nursing training programmes that are both

advanced and developed by digital technology.

The nursing profession needs to change its practices of digital technology by
supporting nurses to become educated and informed in the use of IT (Isidori et al.,
2022). Therefore, it becomes important to assess the digital literacy of nursing
students at their entry level to establish their competency in using digital technologies
(Harerimana, Duma & Mtshali, 2022). It has become an important skill in the
healthcare profession that is needed to improve high-quality patient care (ltem 25).
According to Chung (2023 and Haleem, Javaid, Qadri et al. (2022), nurses in the new
healthcare era require a higher level of education when working with digital devices or
machines in healthcare settings (ltem 34).
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Although healthcare settings that are making use of digital devices need a reduced
number of nursing staff than previously (/fem 36), technology can also threaten the
important patient-nurse relationship e.g., patients can rely on nurses to explain how to
use their medication, monitor their vital signs, and provide emotional support that
cannot be done with technology (Hack-Polay et al., 2023; Jongsma, Bekker, Haitjema
et al., 2021). However, digital technology in healthcare settings such as robotic
surgery, offers many benefits to patients versus open surgery e.g., a shorter stay in
the hospital, an earlier recovery period, and for patients to return to their normal
activities (Bramhe & Pathak, 2022). The drive towards robotic surgery creates an
environment of helping more patients over a shorter period (/fem 37).

4332 Factor 2: Findings on using IT devices requiring changed perspectives

Factor 2 addressed a new approach to using IT devices requiring changed
perspectives in delivering nursing care, that is addressed under the sections of (i)

psychosocial awareness (ii) skills development and (iii) knowledge.

An overall view of the distribution of the mean values of the three dimensions in Factor
2 is outlined in Figure 4.19. Respondents indicated a more negative response towards
readiness was in the dimension of psychological awareness (ltems 3, 11). Item 3
indicated that 71 (65.73%) of the respondents were totally unwilling to neutral that
robots could replace nursing duties such as the lifting of patients out of bed (x 3.08,

SD 1.08), and had the lowest mean value in Factor 2.

Similarly, in ltem 11 (Figure 419), respondents were also totally unwilling to neutral
that new technologies such as robotic nursing care could participate more actively in
the workplace, with a mean value of (x 3.19, SD 1.34). Students were diverse in their

responses to the extent of their readiness to use robots in nursing duties.

The responses of students on psychological awareness indicated between slightly low
to high mean values (x 3.08 - 4.22), with a narrow to normal distribution of responses

(SD 0.81 - 1.01) of students around the mean values.
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The mean values of the 3 dimensions in Factor 2
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Figure 4.18 Mean values (x) of items in Factor 2 on a new approach to using IT devices

requiring changed perspectives in delivering nursing care (Factor 2)

Factor 2: Psychological awareness of a new approach to using IT devices

requiring changed perspectives in delivering nursing care (ltems 1, 2, 3,

8,9, 11)

The descriptive statistics regarding the dimension of psychological awareness in

Factor 2 indicated that the highest mean values were obtained on Item 8 (x 4.10, SD

1.04) that nurses can employ new technologies in their daily work life such as the use

of electronic duty rosters, and on Item 9 (x 4.22, SD 0.81) that different skills will be

required to operate digital devices in the workplace (Table 4.18, Figure 4.18).
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Factor 2: Psychological awareness on a new approach in using
Information Technology devices requiring a changed
perspective in delivering nursing care
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Figure 4.19: Mean values (X) on psychological awareness on a new approach in using
Information Technology devices requiring a changed perspective in delivering
nursing care (1, 2, 3, 8, 9, 11)

Item 1: Digital devices will become the drive behind how individuals or
groups think about the nursing profession

In Iltem 1, more than half (n=57, 52.77%) of 108 (100.00%) respondents were totally
willing to use digital devices that would become the drive behind how individuals or
groups think about the nursing profession, versus nearly half of the respondents (n=51,
47.22%) who were totally unwilling to neutral in using digital devices in the workplace
(x 3.60, SD 0.85) (Table 4.18). A study done by Alenezi, Alshammari and Ibrahim
(2024) confirms the statement that digital devices will become the driving force in how

healthcare workers, especially nurses, will think about their profession.

Item 2: Digitalisation in nursing will transform the traditional methods of
treatment through digital intelligence such as written programs

In Item 2, nearly three-quarters (n=78, 72.22%) of 108 (100.00%) respondents
indicated their willingness to participate in digitalisation in nursing and to use digital
devices that could transform the traditional methods of treatment through digital

intelligence such as written programs (Table 4.18). Comparably, just over a quarter
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(n=30, 27.78%) of the respondents were totally unwilling to neutral in their responses
that traditional treatment options could be transformed and replaced using digital
intelligence (x 3.90, SD 0.94).

The healthcare sector needs to use digital technology for ground-breaking results to
improve healthcare delivery and to achieve improvement in medical problems (Junaid,
Imam, Balogun et al., 2022). The digital transformation of healthcare includes changes
related to the internet, digital technologies, and their relation to new treatment options,
and best practices for better health management procedures. (Wong, Vengusamy &
Bastrygina, 2024).

Item 3: A trend in the field of nursing will happen where there will be less
physical involvement with the patient

In Item 3, just over a third (n=37, 34.26%) of 108 (100.00%) respondents were totally
willing and indicated to use digital technologies such as robotic nursing care that would
require less physical involvement with the patient (Table 4.18). Just less than two-
thirds (n=71, 65.73%) of the respondents indicated that they were totally unwilling to
neutral to make use of robots that would replace nursing duties such as the lifting of
patients out of bed (x 3.08, SD 1.08). A study done by Deo and Anjankar (2023) on
robotic nursing care indicates that the burden of staff shortages will be replaced by
robots and will result in less physical involvement with patients.

Item 8: Nurses employ new technologies in their daily work life such as
electronic duty rosters

In Item 8, just over three-quarters (n=83, 76.85%) of 108 (100.00%) respondents
indicated their total willingness to use new technologies in their daily work life such as
electronic duty rosters (Table 4.18). Less than a quarter (n=25, 23.14%) of the
respondents were totally unwilling to neutral regarding using electronic duty rosters as
part of their daily work activities that would allow them to focus more on nurse-patient
interaction (x 4.10, SD 1.04). Arefin (2024), in a study conducted on digitalisation in
healthcare, indicates the willingness of nurses to adopt technology in their daily duties

such as recordkeeping.

Technology is becoming an important key enabler for the improvement of healthcare
quality (Osama, Ateya, Sayed et al., 2023). The use of technology-based information

systems such as electronic rostering (e-Rostering) has many benefits for the nursing
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sector such as cost-effectiveness and the speedy processing of staff rosters. E-
rostering allows the accurate planning of healthcare staff requirements to improve the

delivery of high-quality patient care (O’Connell et al., 2024).

Item 9: Different skills will be required by nurses to operate digital devices
in the workplace

In Item 9, more than three-quarters (n=91, 84.26%) of 108 (100.00%) respondents
indicated their total willingness to acquire different skills to use digital devices in their
workplace (Table 4.18). Only 17 (15.74%) of the respondents were totally unwilling to
neutral towards using different skills that must be obtained to operate digital devices
in their workplaces (x 4.22, SD 0.81). Responses indicated that students were more

similar in the extent of their readiness to operate digital devices in the workplace.

The use of data, information, and technology in healthcare should be mastered by all
nurses to allow them to use technology and devices to provide high-quality nursing
and patient care in the new healthcare era of the forthcoming industries. However,
more training in the use of digital technology is required to prepare and empower the
future healthcare workforce (Dykes & Chu, 2020). A digitally empowered profession
guarantees not only high-quality healthcare for patients but also lengthens the benefits
of patient care, including better outcomes for patients (Syed-Abdul & Li, 2023). Studies
done by Tischendorf et al. (2024a) and Ng, Leung, Su et al. (2023), indicate that
nursing professionals need to attain the much-needed digital competencies to

correctly apply new digital tools in healthcare (ltem 9).

Item 11: New technologies such as robots that could provide nursing care
will participate more actively in the workplace

In Item 11, just less than half (n=45, 41.66%) of 108 (100.00%) respondents were
totally willing to make use of new technologies such as robots that could provide
nursing care and could participate more actively in the workplace (Table 4.18). Less
than two-thirds (n=63, 58.32%) of the respondents were totally unwilling to neutral in
their responses to the use of robots in their workplace that could render nursing duties
such as the distribution of meals to patients (Table 4.18). Respondents differed in their
responses (SD 1.34) on the extent of their readiness to provide nursing care with
robots, as a wide distribution of responses around the mean value was obtained in
Item 11(x 3.19).
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Technology integration into healthcare has shown its potential to improve nursing care
by reducing medical errors and improving patient care quality (Alawiye, 2024). Using
new technologies such as robots in nursing improves treatment, diagnosis, and care
practices (Soriano et al., 2022). Robotic nursing care can help with patient
transportation and welfare services such as counseling and feeding (Mahmoudi &
Moradi, 2024).

Significant differences between the responses of students from the year levels were
found in Item 11.

Table 4.18:  The responses of students from the different nursing programmes on new
technologies such as robots that will provide nursing care and participate more
actively in the workplace (Item 11)

Responses from students in the different nursing programmes (n=108)

vear | 2@ | ynwiling | Neutral | Willing | 1o@Y Total | Mean | gp
level unwilling willing value
n % n % n % n % n % n % (x)

rd
3 2 1.85 6 555 | 15 | 1388 |12 | 11.11 | 15| 13.88 | 50 | 46.30 319 | 134

4th 14 | 1296 | 10 | 925 | 16 | 1481 | 9 | 833 | 9 | 833 | 58 | 63.70

A quarter (n=27, 54.00%) of the 50 (100.00%) junior respondents in the 3™ year level,
versus only 18 (31,03%) of the 58 (100.00%) senior respondents in the 4th year,
indicated their total willingness to use new technologies such as robots to provide
nursing care to patients such as with the distribution meals (Table 4.19). However,
more than a third (n=40, 68.96%) of the respondents in the 4th year indicated their
total unwillingness to be neutral responses that robots could replace nurses and carry
out daily duties such as bed washes and the distribution of meals.

The responses of all respondents obtained a mean value of 3.19 with a wide
distribution of the responses (SD 1.34) around the mean value, indicated a diversity
of responses among students on the extent of their readiness to be replaced by robotic
nursing care, where robots will actively perform duties currently done by nurses (Table
4.19).
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Iltem 11: New technologies such as robots that will provide
nursing care, and actively participate in the workplace

n (n=108) p < 0.05
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Figure 4.20: Distribution of significant differences between responses of the year levels on
new technologies such as robots that will provide nursing care and participate
more actively in the workplace (ltem 11)

The Likelihood Ratio Test refined the Pearson’s Chi-Square Test and confirmed a
significant difference between the year-level responses on Item 11 (Figure 4.20; Table
4.20) indicating a high unwillingness response rate of the senior students in 4th-year
to use new technologies such as robots that could participate actively in the daily
chores of nurses such as the distribution of meals to patients (x2= (4, (N =108), 12.52,

p =.0139, p <0.05)). The null hypothesis was rejected.

As people get older, their ability to perform basic self-care activities can be reduced
because of the occurrence of cognitive and physical weakening (Melchiorre, Socci et
al., 2024). As a result, these individuals can feel frustrated and helpless. They start to

lose their motivation for self-care because of emotional or environmental reasons.

Table 4.19:  Significant differences between responses of students from the year levels on
new technologies such as robots that will provide nursing care and participate
more actively in the workplace (ltem 11)

Chi-Square Prob Reject HO
Type Value DF Level ata=0.05?
Pearson’s Chi-Square 2-sided 11.431 4 0.0221 Yes
Likelihood Ratio 2-sided 12.52 4 0.0139 Yes
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Currently, different robotic systems have been created to help individuals with different
physical disabilities (Trainum, Liu, Hauser et al., 2024). Significant differences
between the responses of the different nursing programmes were found in Item 11.
Table 4.20: The responses of students from the different nursing programmes on new

technologies such as robots that will provide nursing care and will participate
more actively in the workplace (ltem 11)

Responses of students from the different nursing programmes: (n=108)

Totally Totally Mean
unwilling | Unwilling Neutral Willing willing Total values | SD
n % n % n % n % n % n % (x)

BNURS | 2 | 185 | 6 | 555 | 15| 13.88 | 12| 11.11 | 15| 13.88 | 50 | 46.30

3.19 | 1.34
BTECH | 14 | 1296 | 10 | 925 |16 | 1481 | 9 | 833 | 9 | 8.33 | 58 | 63.70

A quarter (n=27, 54.00%) of 50 (100.00%) respondents in the Bachelor of Nursing
programme and eighteen (n=18, 31.03%) of 58 (100.00%) respondents in the
Baccalaureus of Technology in Nursing programme (Table 4.21), indicated their total
willingness in their responses and indicated to use new technologies such as robotic
nursing care that would participate more actively in the workplace by assisting with the
distribution of meals to patients. Less than two-thirds (n=63, 58.33%) of respondents
in both the nursing programmes who were totally unwilling to neutral in their responses
indicated not to use robots that will replace nurses to deliver daily nursing duties such

as feeding patients.

The respondents obtained a low mean value of 3.19 with a wide distribution of
responses (SD 1.34) that indicated that students had diverse responses on the extent
of their readiness to be replaced by robots that will perform all the duties previously
done by them (Table 4.21).
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ltem 11: New technologies such as robots that will provide
nursing care, and actively participate in the workplace
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Figure 4.21: Distribution of significant differences between responses from the different
nursing programmes on new technologies such as robots that will provide
nursing care and will participate more actively in the workplace (ltem 11)

The Likelihood Ratio Test refined the Pearson’s Chi-Square Test and confirmed a
significant difference between the responses of students from the different
programmes (Iltem 11, Figure 4.21; Table 4.22) on their willingness to let their daily
nursing tasks such as the feeding of patients be replaced by robotic nurses that will
be more active in the workplace than the current nurses (x%= (4, (N=108), 12.52, p =
.0139, p <0.05)). The null hypothesis was rejected.

Table 4.21:  Significant differences between responses of students from the different

nursing programmes on new technologies such as robots that will provide
nursing care and will participate more actively in the workplace (Item 11)

Chi-Square Prob Reject HO
Type Value DF Level at a = 0.05?
Pearson’s Chi-Square 2-sided 11.431 4 0.0221 Yes
Likelihood Ratio 2-sided 12.52 4 0.0139 Yes

The use of robotic nursing care equipment is an essential choice for solving the
shortage of healthcare workers, but the outcomes of its introduction have not been
fully evaluated (Li, Wang, Wang et al., 2024). Face-to-face care can still be offered by
nurses using robotic nursing care equipment. However, the use of some robot
technologies might be able to decrease the workload of healthcare workers and

improve the efficiency of caregiving tasks (Yoshimi, Kato, Aimoto et al., 2024).
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Factor 2: Skills development on a new approach in using IT devices requiring

changed perspectives in delivering nursing care (ltem 24)

In the dimension of skills development, Iltem 24 addressed how the use of interactive
two-way video teleconferencing in medical consultations will reduce the volume of
inpatient hospital visits (x 4.10, SD 1.03) (Table 4.18). If a factor has one (1) item, it is
not seen as a factor, but the item is described. For purposes of this study, the factor

was included as it pointed out a dimension of the conceptualisation.

Item 24: The use of interactive two-way video teleconferencing in medical
consultations could reduce the volume of inpatient hospital visits

In ltem 24 (Table 4.18), less than three-quarters (n=78, 72.22%) of 108 (100.00%)
respondents indicated their total willingness to use interactive two-way video
teleconferencing in medical consultations, which could reduce the volume of inpatient
hospital visits (x 4.10, SD 1.03). However, just over a third (n=40, 37.04%) of the
respondents were totally unwilling to neutral in their responses to using interactive two-

way video teleconferencing in medical consultations (x 4.10, SD 1.03).

Factor 2: Skills development on a new approach in using IT
devices requiring changed perspectives in delivering nursing

< care

4 Item 24: The use of
3 teleconferencing to
reduce the volume of
in-patient hospital
1 visits

Mean value

Item 24: The use of teleconferencing to reduce the volume of in-patient hospital visits

Skills development

Figure 4.22: Mean value (X) on skills development in using a new approach in using IT
devices, requiring a changed perspective in delivering nursing care (ltem 24)
Bowles, Trentino, Lloyd et al. (2024) indicate that technological developments such as
telehealth will allow important digital transformation of healthcare delivery, where on
average, a telehealth visit and consultation will reduce the number of future outpatient

visits.
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Significant differences between the responses of students from the different home

languages were found in ltem 24.

Table 4.22:  The responses of students from the different home languages on using
interactive two-way video teleconferencing in medical consultations to lessen
the volume of inpatient hospital visits (Iltem 24)

Home language responses of respondents (n=108)

Totally Totally Mean
unwilling | Unwilling Neutral Willing willing Total values | SD
n % n % n % n % n % n % (x)
Eng 0[000| 0| 000|218 | 1092 |6 | 555 9 8.33
Afr 11092 |4 | 370 |4 | 370 | 0| 000 | 4| 370 | 13 |12.03
Xhosa | 2 | 1.85 | 6 | 555 |14 | 1296 | 24 | 2222 | 19 | 17.59 | 65 | 60.18 378 | 112
Zulu 0000 | 2|18 |1]092 |1 092]|4/| 370 8 7.40
Other | 0 | 000 | 2 | 185 | 1 | 092 | 7 | 648 | 3 | 277 | 13 | 12.03
Total | 3 | 2.77 | 14 | 12.95 | 22 | 20.35 | 33 | 30.54 | 36 | 33.31 | 108 | 99.97

More than a third (n=43, 66.15%) of 65 (100.00%) Xhosa-speaking respondents, and
ten (n=10, 47.61%) from 21 (100.00%) respondents from other African languages,
indicated their fotal willingness to use interactive two-way video teleconferencing in
medical consultations that could lessen the volume of inpatient hospital visits (Table
4.23). Less than a quarter (n=22, 33.84%) of 65 (100.00%) Xhosa-speaking
respondents were fotally unwilling to neutral to use interactive two-way video
teleconferencing during medical consultations that could lessen the volume of
inpatient hospital visits. Seventeen (15.74%) of 108 (100.00%) respondents in all
home language groups were totally unwilling to neutral to use teleconferencing that
could reduce the influx of patients to healthcare facilities. The responses indicated a
mean value of 3.78, with a high distribution of the responses (SD 1.12) around the
mean value on the extent of readiness of students to use video teleconferencing during

patient consultations, to reduce hospital admissions (Table 4.23).
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ltem 24: Nurses video teleconferencing in medical
consultations to reduce patient admissions (n=108) p < 0.05
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Figure 4.23: Distribution of significant differences between responses of students from the
different home languages on nurses using two-way video teleconferencing in
medical consultations to reduce patient admissions (ltem 24)

The Likelihood Ratio Test found a significant difference between the home language
responses on Iltem 24 (Figure 4.23; Table 4.24), that the Xhosa-speaking respondents
were more willing than the other African languages to use healthcare technology such
as video teleconferencing to lessen the high volume of patient admissions (x2= (16,
(N =108), 27.815, p = .0333, p < 0.05)). The null hypothesis was rejected.

Table 4.23:  Significant differences between responses of students in the different home
languages on nurses using interactive two-way video teleconferencing in
medical consultations to lessen the volume of inpatient hospital visits (Item

24)
Chi-Square Prob Reject HO
Type Value DF Level at a = 0.05?
Pearson’s Chi-Square 2-sided 23.541 16 0.1 No
Likelihood Ratio 2-sided 27.815 16 0.0333 Yes

Mobile health applications such as telehealth have allowed important digital
transformation of healthcare delivery (Mbunge, Batani, Gaobotse et al., 2022). These
applications allow patients to consult with healthcare workers via e-visits and have
many benefits for healthcare workers and patients, such as the facilitation of medical
consultations through two-way teleconferencing and reducing the number of future
outpatient visits (Sharma, Feldman & Sharma, 2024; Ayabakan, Bardhan & Zheng,
2023).
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Factor 2: Knowledge of a new approach in using Information Technology devices
requiring changed perspectives in delivering nursing care (ltems 25, 34, 36
& 37)

The mean values of Items (Items 25, 34, 36, 37) in the dimension of knowledge in
Factor 2 indicated that the highest mean values were obtained in Item 36 (x 4.47, SD
0.81), on how nursing units that are making use of digital devices will require fewer
nursing staff than in the past, and in Item 37 (x 4.25, SD 0.86) on how the movement
towards robotic surgery will create an environment of assisting more patients in a
shorter period. (Table 4.18). The items in the dimension of knowledge of the students
had the highest mean values (x 4.25 - 4.47) with a narrow distribution of responses

(SD) around their mean values.
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Table 4.24:

delivering nursing care

Descriptive statistics on Factor 2: A new approach in using IT devices requiring changed perspectives in

- As a nt.‘r:ging S.tudent, .Iflm willing (ready) ll::’)vtiilillill)l,g Unwilling Neutral Willing E‘V(i)ltl?llllg Total (f) SD

g to part.lapfzte in the digital changes 1 2 3 4 3

£ | emerging in healthcare, because... " | % n| % n| % n| % " | % " | %

Psychological awareness

digital devices become the drive behind how

1 | we as individuals, or in groups, will think | 2 1.85 | 4 | 3.70 | 45 | 41.67 | 41 | 37.96 | 16 | 14.81 | 108 | 100.00 | 3.60 | 0.85
about the nursing profession.
digitalisation in nursing transforms the

2 | traditional methods of treatment through | 3 2.78 4 1 370 | 23 |21.30 | 48 | 4444 | 30 | 27.78 | 108 | 100.00 | 3.90 | 0.94
digital intelligence e.g., written programs.
A trend in the field of nursing will occur of

3 less physical involvement with the patient. 9 833 |21 ]19.44 |41 |3796 |26 |24.07 | 11 | 10.19 | 108 | 100.00 | 3.08 | 1.08
nurses employ new technologies in their

8 | daily work life such as electronic duty | 4 370 | 4 | 3.70 | 17 | 15.74 | 35| 32.41 | 48 | 44.44 | 108 | 100.00 | 4.10 | 1.04
rosters.

g | Different skills will be required to-operate | | g3 | 5 | 1.85 | 14 | 12.96 | 46 | 42.59 | 45 | 41.67 | 108 | 100.00 | 4.22 | 0.81
igital devices in the workplace.
new technologies such as robots providing

11 | hursing care, will participate moreactively In | 16 | 1481 | 16 | 14.81 | 31| 28.70 | 21 | 19.44 | 24 | 2222 | 108 | 100.00 | 3.19 | 134
e workplace, such as e.g., with the
distribution of meals to patients.

Skills development

The wuse of interactive two-way video

24 {elec"‘.‘femncmg in medical consultations |, | es | g | 741 | 302778 | 27| 25.00 | 51 | 47.22 | 108 | 100.00 | 4.10 | 1.03
essening the volume of inpatient hospital
visits.

Knowledge

25 | Information Technology in healtheare is | 5 | 5 78 | 14| 1296 | 22 | 20.37 | 33 | 30.56 | 36 | 33.33 | 108 | 100.00 | 3.78 | 1.12
needed to improve high-quality patient care.
Future nurses require a higher level of

34 | education when operating digital devices or | 2 1.85 | 3 | 2.78 | 17 | 15.74 | 33 | 30.56 | 53 | 49.07 | 108 | 100.00 | 4.22 | 0.94
machines in healthcare settings, as currently.

36 | Nursing units making use of digital devices |y | 93 | | | 003 [ 13| 12.04 |24 | 2222 | 69 | 63.89 | 108 | 100.00 | 4.47 | 0.81
require fewer nursing staff than in the past.
The movement towards robotic surgery

37 | creates an environment of assisting more | 2 1.85 2 | 1.85 |12 | 11.11 | 42 | 38.89 | 50 | 46.30 | 108 | 100.00 | 4.25 | 0.86
patients in a shorter period.
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Factor 2: Knowledge on a new approach in using
Information Technology devices requiring a changed
perspective in providing nursing care
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Figure 4.24: Mean values (X) on knowledge of a new approach in using IT devices
requiring a changed perspective in delivering nursing care (ltems 25, 34, 36,
37)

Item 25: Information Technology in healthcare settings is needed to
improve high-quality patient care

In Item 25, less than two-thirds (n=69, 63.89%) of 108 (100.00%) respondents
indicated their total willingness to use IT in healthcare settings to improve high-quality
patient care (Table 4.24), versus just a third (n=39, 36.11%) of respondents who were
totally unwilling to neutral to use Information Technology and digital literacy that were
skills needed in the new era of healthcare to provide high-quality patient care. Students
had diverse responses on the extent of their readiness for the use of digital literacy

needed to provide high-quality patient care (x 3.78, SD 1.12).

Studies conducted by Laakkonen, Jarva, Hammarén et al. (2024) and Smith, Horne
and Wei (2024) confirm this statement that technical competence and the use of IT in
healthcare settings are prerequisites in the new era of healthcare to provide high-
quality nursing and patient care. Abo Elmagd and Alharbi (2024) conducted a
quantitative study on nursing students’ willingness to accept the use of digital
technology in healthcare settings. The findings of the study highlight the positive
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attitude of undergraduate nursing students toward accepting IT usage in healthcare
settings.

Item 34: Future nurses will require a higher level of education when
operating digital devices or machines in healthcare settings, as
they are currently doing

In Item 34, more than three-quarters (n=86, 79.63%) of 108 (100.00%) respondents
were totally willing to use digital devices or machines in healthcare settings and
indicated that future nurses would be required to have a higher level of education when
operating these devices (Table 4.24). Nearly a quarter (n=22, 20.37%) of respondents
were totally unwilling to neutral in their responses and indicated that it would not be a
requirement for nurses in the new healthcare era to be equipped with digital literacy
skills, while also having diverse responses on the extent of their readiness to use
digital devices in healthcare settings (x 4.22, SD 0.94).

Mahmoudi and Moradi (2024) confirm that nurses will require a higher level of
education when operating Al in nursing care. Educating nurses about digital
technology is very important so that they can capably operate digital devices and
machines when rendering patient care (Brown, Pope, Maria et al., 2020). A study by
Kleib et al. (2022) addresses the gaps and inconsistencies in nursing students'
readiness to use digital technology in the new healthcare era. The findings of the
mentioned study indicate that it should be a matter of urgency to guarantee that

graduates are adequately ready to use digital technology upon joining the workplace.

Item 36: Nursing units that are making use of digital devices could require

fewer nursing staff than in the past
In Iltem 36, just the majority (n=93, 86.11%) of 108 (100.00%) respondents indicated
that they were totally willing to use digital devices that would require fewer nursing
staff than currently (Table 4.24). Fifteen (n=15, 13.90%) of the respondents were
totally unwilling to neutral in their responses to participate in nursing units that would
make use of digital devices that would require fewer nurses than currently (x 4.47, SD
0.81).

A study by Katsaouni, Tripsianis, Constantinidis et al. (2024) on job insecurity in the

workplace among nurses, indicates that nurses are accepting the idea that nursing
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units will need less staff to deliver nursing care in the new healthcare of the 4IR due
to the ongoing and speedy integration of digital technology into the healthcare settings.

Item 37: The movement towards robotic surgery will create an environment
for assisting more patients in a shorter period

In Item 37, less than three-thirds (n=92, 85.19%) of 108 (100.00%) respondents
indicated their total willingness in their responses that the movement towards robotic
surgery will create an environment of assisting more patients in a shorter period (Table
4.24), compared to the sixteen (n=16, 14.81%) respondents who were totally unwilling
to neutral and indicated that the traditional hands-on approach of surgery by humans,
could not be replaced by robots (x 4.25, SD 0.86).

Lunardi, Abou-Zamzam, Florecki et al. (2024) conducted a study on robotic technology
in emergency surgery. The findings of their study indicate that nursing staff agreed
that robotic surgery versus laparoscopic surgery is more related to a decreased
change to open surgery, resulting in a decreased postoperative length of stay in

normally performed procedures.

Significant differences between the responses of students from the different genders
were found in ltem 25.

Table 4.25:  The responses of students from different genders on the need for IT in
healthcare to improve high-quality patient care (ltem 25)

Gender responses of respondents: (n=106)

Totally Totally Mean
unwilling | Unwilling | Neutral Willing willing Total values | SD

n % n % n % n % n % n % (x)
Male 31283 |4 |377 |2 (188 |13|1226|11|10.37 |33 | 31.13 10
4.05 :
Female | O | 0.00 | 3 | 2.83 | 12| 11.32 | 26 | 24.52 | 32 | 30.18 | 73 | 68.87 2

*Only 106 students from 108 (100.00%) responded on Item 25, as two students did not identify
themselves as either male or female

In Item 25, more than half (n=58, 79.45%) of 73 (100.00%) female respondents
indicated their totally willingness that IT in healthcare settings was needed to improve
high-quality patient care (Table 4.25). Less than one-tenth (n=9, 27.28%) of 33
(100.00%) male respondents were totally unwilling to neutral in their responses and

indicated that high-quality patient care could not be accomplished using IT.
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The responses obtained a high mean value of 4.05 with a normal distribution of the
responses (SD 1.02) around the mean value, indicating that students to a larger
extent, were ready to use Information Technology that could improve high-quality
patient care (Table 4.25).

Item 25: The need for IT in healthcare to improve high-
quality patient care (n=106) p < 0.05
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Figure 4.25:  Distribution of significant differences between responses of students from
different genders on the need for Information Technology in healthcare to
improve high-quality patient care (ltem 25)

The Likelihood Ratio Test refined the Pearson’s Chi-Square Test (Table 4.26) and
confirmed a significant difference between the gender responses on Item 25 (ltem 25,
Figure 4.25). More female respondents indicated their willingness to use Information
Technology such as E-prescribing in healthcare for online consultation and medication
orders, and electronic ordering of medical tests and procedures to improve high-quality
patient care (x2= (4, (N =106), 11.878, p = .0183, p < 0.05)). The null hypothesis was
rejected.

The future of healthcare is characterised by speedy developments, increased patient
needs and transformative technologies that are much needed for high-quality patient
care in the new era of healthcare 4.0 (Li & Carayon, 2021).

118



Table 4.26:  Significant differences between responses of students from different genders
on the need for IT in healthcare to improve high-quality patient care (ltem 25)

Chi-Square Prob Reject HO
Type Value DF Level at a = 0.05?
Pearson’s Chi-Square 2-sided 11.405 4 0.0224 Yes
Likelihood Ratio 2-sided 11.878 4 0.0183 Yes

The implementation and digital transformation of IT into healthcare settings have
brought progress to the accessibility of health services, particularly around the use of
telemedicine and mobile health applications (Judijanto et al., 2024). The integration of
smart developments such as Al and IT into healthcare settings holds huge possibilities
to improve the quality of healthcare and patient outcomes. These inventions are not
only improving the success and accessibility of healthcare but also making it more
patient-centred (Ayers, Desai & Smith, 2024; Rettinger et al., 2024).

Significant differences between the responses of students from the different nursing

programmes were found in ltem 37.

Table 4.27: The responses of students from different nursing programmes on robotic surgery
that creates an environment of assisting more patients in a shorter period (Iltem 37)

Responses of students from different nursing programmes: (n=108)

Totally Totally Mean

unwilling | Unwilling | Neutral Willing willing Total values | SD

n % n % n % n % n % n % (%)
BNURS | 0 | 0.00 | 3 | 2.78 |17 | 15.74 |18 | 16.67 | 12| 11.11 | 50 | 46.30 425 |0.86

BTECH | 6 | 555 | 8 | 741 |16 | 14.81 | 15| 13.89 | 13| 12.04 | 58 | 53.70

Less than a third (n=30, 60.00%) of 50 (100.00%) respondents in the Bachelor of
Nursing programme, and a quarter (n=28, 48.27%) of 58 (100.00%) respondents in
the Baccalaureus of Technology in Nursing programme, were totally willing to make
use of robotic surgery that could create an environment of assisting more patients in
a shorter period (Table 4.27). Less than half (n=50, 46.30%) of respondents in both
nursing programmes were totally unwilling to neutral in their responses, and indicated
their unwillingness to participate in robotic surgery that could assist more patients than
currently (Item 37).

The respondents obtained a high mean value of 4.25 with a normal distribution of the

responses (SD 0.86) around the mean value, indicating more positive responses from
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students regarding the extent of their readiness to be part of robotic surgery that could
assist more patients than currently (Table 4.27).

Iltem 37: Robotic surgery creates an environment of
n assisting more patients in shorter periods (n=108) p < 0.05

18

13

8

3 i

-2 B-Nursing (n=50, 46.30%) B - Tech (n=58, 53.70%)

H Totally Unwilling Unwilling Neutral Willing  m Totally Willing

Figure 4.26: Distribution of significant differences between responses of students in the
different nursing programmes on robotic surgery that creates an environment
of assisting more patients in a shorter period (ltem 37)

The Likelihood Ratio Test (Table 4.28) indicated a significant difference between the
different nursing programme responses (ltem 37, Figure 4.26), indicating that more
respondents in the Baccalaureus of Technology in Nursing programme, were more
unwilling to participate in the movement towards robotic surgery that could create an
environment of assisting more patients in a shorter period (x?= (4, (N =108), 10.426,
p =.0338, p <0.05)). The null hypothesis was rejected.

Table 4.28:  Significant differences between responses of students from different nursing

programmes on robotic surgery that creates an environment of assisting more
patients in a shorter period (ltem 37)

Chi-Square Prob Reject HO
Type Value DF Level ata =0.05?
Pearson’s Chi-Square 2-sided 8.067 4 0.0891 No
Likelihood Ratio 2-sided 10.426 4 0.0338 Yes

Robotic surgery has transformed the new era of healthcare and modern medicine by
providing improved skills and visualisation compared to traditional methods (Reddy,
Gharde, Tayade et al., 2023; Mohammadnejad et al., 2023). Al applications in robotic
surgery focus on programming tasks like suturing to improve the consistency and

decrease the workload of surgeons. Advantages of Al integration such as robotic
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surgery, include improved accuracy, reducing surgeon fatigue, helping patients in
shorter periods and improving their safety (Iftikhar, Saqib, Zareen et al., 2024; Hariyati,
Handiyani, Zaharany et al., 2024).

Significant differences between the responses of students from the different nursing

programmes were found in ltem 37.

Table 4.29: The responses of students from different nursing programmes on robotic
surgery that creates an environment of assisting more patients in a shorter time
period (Item 37)

Responses of students in the different nursing programmes: (n=108)

Totally Totally Mean
unwilling | Unwilling | Neutral Willing willing Total values | SD
n % n % n % n % n % n % (x)

3d/ 0| 000 |3 | 277 |17 1574 |18 | 16.66 | 12 | 11.11 | 50 | 46.30

3.55 | 112
4th | 6 | 555 | 8 | 740 (16 |14.81| 15| 13.88 | 13 | 12.03 | 58 | 53.70

More than one-quarter (n=30, 60.00%) of 50 (100.00%) respondents in 3rd-year, and
(n=28, 48.27%) of 58 (100.00%) in 4th-year, were totally willing to participate in robotic
surgery that could create an environment of assisting more patients in a shorter period
(Table 4.29). Nearly half (n=50, 46.30%) of the respondents in both year levels were
totally unwilling to neutral in their responses and indicated their unwillingness to
participate in the use of robotic surgery in healthcare, to assist more patients over a

shorter period.

The respondents obtained a normal mean value of 3.55 with a wide distribution of the
responses (SD 1.12) around the mean value, which indicated a diverse distribution of
responses from students on the extent of their readiness to use robotic surgery that

could assist more patients over shorter periods (Table 4.29).

The Likelihood Ratio Test (Table 4.30) refined the Pearson’s Chi-Square Test and
confirmed a significant difference between the year-level responses in Item 37 (Figure
4.27), indicating that more respondents in the Bachelor of Nursing programme were
willing to participate in the movement towards robotic surgery, that could create an
environment of assisting more patients in a shorter period (x?= (4, (N =108), 10.426,

p =.0338, p <0.05)). The null hypothesis was rejected.
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Item 37: Robotic surgery creates an environment of
n assisting more patients in shorter periods (n=108) p < 0.05
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Figure 4.27: Distribution of significant differences between responses of students in
different nursing programmes on robotic surgery that creates an environment
of assisting more patients in shorter periods (Item 37)

Table 4.30:  Significant differences between the responses of students in different nursing
programmes on robotic surgery that creates an environment of assisting more
patients in a shorter period (ltem 37)

Chi-Square Prob Reject HO
Type Value DF Level at a =0.05?
Pearson’s Chi-Square 2-sided 8.067 4 0,0891 No
Likelihood Ratio 2-sided 10.426 4 0.0338 Yes

Worldwide, the modern hospital setting in the new era of healthcare is attentively

connected to engineering and technology (Yadav, 2024). Modern digital equipment is

abundant in every nursing department including the operating room. Thus, the quality

of treatment offered in hospitals and technology developments are closely linked

(lacob, lacob, Ghenciu et al., 2024). Robotic surgery is used to support and improve

the accuracy and speed of human surgeons during medical procedures (Handa,

Gaidhane & Choudhari, 2024). This surgical approach is commonly referred to as

robotic surgery or robotic-assisted surgery (RAS).
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4.3.4 Factor 3: Staff insecurity of their future role in a changing nurse-patient
environment

43.4.1 Factor description

Factor 3 indicated the staff insecurity of nursing students regarding their future role in
a changing nurse-patient environment (Table 4.31). The overall Cronbach’s Alpha ()
of Factor 3 was 0.838651. Factor 3 addressed: (i) psychological awareness, (ii) social

and interpersonal relationships, and (iii) knowledge.

According to Hallaran et al. (2023) and Rudberg, Westerbotn, Sormunen et al. (2022),
one of the important phases in the nursing students’ professional development
happens during training, when they gain knowledge and skills that distinct them as
professional healthcare workers from the masses. Job insecurity happens when
students lack knowledge and competence (two important attributes) that are needed
to deliver high-quality nursing care in the forthcoming industries of healthcare
(Rodriguez-Pérez, Mena-Navarro, Dominguez-Pichardo et al., 2022).

Nurses are an important workforce in the global health system, and as such, providing
the best working conditions is important for maintaining their well-being and good
performance (Almeida, Figueiredo & Lucas, 2024; Mabona, van Rooyen, Ten Ham-
Baloyi, 2022). According to Prado-Gascd, Giménez-Espert and De Witte (2021),
among the psychosocial risks that seem to adversely affect healthcare workers, job

insecurity has the most effect on workers and people in general (Lubke, 2021).

Table 4.31:  Factor 3: Staff insecurity of their future role in a changing nurse-patient

environment

Dimensions in Factor 3 Items Cronbach’s Alpha () per item

o Psychological awareness 6 0.8466
20 0.8186

e Social and interpersonal 21 0.8267
relationships 22 0.8171

30 0.8056

31 0.8264

¢ Knowledge 32 0.8238
33 0.8281

39 0.8201
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(i) Psychological awareness

Digital technology will have a huge impact on the nursing profession in the new era of
healthcare (Isidori et al., 2022; Krick et al., 2019). As healthcare technology advances,
hospitals become flooded daily by the great numbers of patients they see. According
to Al Ahmari et al. (2023), nurses will be able to help their patients more effectively
and efficiently and therefore, increase their feeling of job satisfaction by using the latest

developments in technology (ltem 6).

(i)  Social and interpersonal relationships

Information technology helps add to patient-centered care by nurturing communication
between healthcare providers and patients through online channels, text messaging,
and email (Rothlisberger, 2024; Alexander, Ogle, Hoberg et al., 2021; Lee, Rawl,
Dickinson et al., 2020). According to Thielmann, Hoving, Cals et al. (2023) and
Monaghesh and Hajizadeh (2020), IT increases access to information such as online
medical records, which can improve self-monitoring and patient suitability, allowing

nurses more time to improve patient care (ltem 20).

The transfer of private patient information between doctors can have a high-risk
outcome for communication mistakes (Rowland & Adefuye, 2022; Kwame & Petrucka,
2021). Therefore, the use of electronic handover programs such as Zoom (ltem 21)
could improve the quality of inter-communication between staff members in healthcare
settings and reduce the risk of communication errors (Dietl et al., 2023; Delardes,
McLeod, Chakraborty et al., 2020).

According to Popescu, El-Chaarani, El-Abiad et al. (2022), there should be no
uncertainty that health information technology is an important tool for improving
healthcare quality and safety (ltem 22) and is a requirement in healthcare as it also
improves communication that will benefit patients (Teixeira et al., 2023).

(iii)  Knowledge

Regular hospital visits can become very costly, especially for patients staying in rural
areas due to travel costs (Kornelsen, Khowaja, Av-Gay et al., 2021). The outbreak of
pandemics such as COVID-19 prevents physical contact between patients and

nursers and makes it become a risky interaction (Moyo, Mavhandu-Mudzusi &
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Haruzivishe, 2022; Monaghesh & Hajizadeh, 2020). Therefore, many people have
participated in the use of telemedicine.

Telemedicine health services can reduce medical consultations through the process
of e.g., video conferencing and other virtual technologies (David-Olawade, Olawade,
Ojo et al., 2024; Thomas, Lee, McClelland et al., 2023). It saves both the patient and
the healthcare worker not only time and the cost of the treatment (Item 30) but also
makes it more suitable for patients to make use of medical online software programs
to complete their medical history, which could allow more accurate diagnoses (Haleem
et al., 2021a).

Cloud computing is one of the important enablers of health information developments
in the healthcare sector (Javaid, Haleem, Singh, Rab, Suman & Khan, 2022). The
worldwide switch of patient records in the healthcare sector through electronic media
by the process of cloud computing allows the use of cloud storage for patient

information to help improve accessibility, while reducing wastage (ltem 31).

According to Canziani and MacSween (2021), artificial intelligence-driven voice
technology installed on smart devices such as Siri (Apple’s virtual assistant) has the
potential to improve the management of patient care, and the monitoring of patients
before admission is required (ltem 32). Groundbreaking invention technologies such
as three-dimensional (3D) printing are expected to replace traditional methods (Item
33) e.g., prosthetics or customised dental devices, to improve patient care (Rezaie,
Farshbaf, Dahri et al., 2023).

Radiofrequency identification (RFID) is used by healthcare workers to routinely collect
patient information and data (Profetto, Gherardelli & ladanza, 2022). An RFID label is
attached to a patient and collects data that can be read without any physical contact
from nursing staff. RFID technology will improve patient care by giving information
about the patient’s vital signs (Item 39) with the use of radio waves while capturing the
data automatically and in real-time without the involvement of nurses (Luschi, 2024).
Once labeled, patients can be identified, traced, and managed through a central
database by using general IT devices such as PDAs (Personal Digital Assistants) or

mobile phones (Istepanian, 2022).
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4342 Factor 3: Findings on the insecurity of staff regarding their future

Factor 3 addressed the insecurity of staff regarding their future role in a changing
nurse-patient environment; referring to (i) psychological awareness, (ii) social and

interpersonal relationships, and (iii) knowledge, was addressed.

An overall view of the distribution of the mean values of the three dimensions in Factor
3 is outlined in Figure 4.28. The items on which respondents indicated a more negative
response towards readiness were in the dimension of social and interpersonal
relationships (Item 21). In Item 21, 63 (58.33%) of 108 (100.00%) respondents were
totally unwilling to neutral in their responses and indicated that inter-communication
between staff members in healthcare settings cannot be done differently in the form

of an electronic handover of patients via Zoom (x 3.25, SD 1.29).

The items in the dimension of knowledge of the students had the highest mean values
(x 3.87 - 3.98) with a normal distribution of responses around the mean values (SD
0.99-1.09) in Factor 3.

Factor 3: Staff insecurity of their future role in a changing
X nurse-patient environment

3,5 4,1
3 4
2,5 3,9

2 3,8
1,5 3,7
1 3,6
0,5 3,5
0 3,4

Item6 Item20 Item21 Item22 Item30 Item31 Item32 Item33 Item 39

M Psychological awareness M Social and interpersonal relationships Knowledge

Figure 4.28: Mean values (x) of items on staff insecurity of their future role in a changing
nurse-patient environment (Factor 3)
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Table 4.32: Descriptive statistics on Factor 3: Staff insecurity of their future role in a changing nurse-patient environment (n= 108)

Totall Totall
. . . o.a.y Unwilling Neutral Willing ‘_) i,l y Total _
« | AS a nursing student, I am willing (ready) to participate unwilling willing (x) | SD
E, in the digital changes emerging in healthcare, because... 1 2 3 4 5
= n % n % n % n % n % n %
Psychological awareness

the use of Information technology in healthcare increases
6 , . . . . 3 2.80 7 | 654 | 30| 28.03 | 39 | 36.45 | 29 | 27.10 | 107 | *100.92 | 3.77 | 1.00

nurse’s feeling of job satisfaction.

Social and interpersonal relationships

the use of Information Technology (IT) in healtheare, 2| 185 | 8| 741 | 232130 |36 3333 |39 | 36.11 | 108 | 100.00 |3.94 | 1.02
20 | allows nurses more time to improve patient care.

inter-communication between staff members in healthcare
21 | settings, is done differently e.g., an electronic handover of | 13 | 12.04 | 16 | 14.81 | 34 | 31.48 | 21 | 19.44 | 24 | 22.22 | 108 100.00 | 3.25| 1.29

patients by means of Zoom.

the use of Information Technology (IT) in healthcare 6 | 556 | 10| 926 | 383519 |32 2963 |22 ]2037 | 108 | 100.00 |3.50 | 1.08
22 | improves communication, benefitting patients.

Knowledge

patients will be able to make use of medical online software
30 | to complete their medical history, that could facilitate more | 3 2.78 9 | 833 |27 | 25.00 | 28 | 2593 | 41 | 37.96 | 108 100.00 | 3.87 | 1.09

accurate diagnoses.

the use of cloud storage for patient information helps to

. o . . 2 1.85 7 | 648 | 11| 10.19 | 31 | 28.70 | 57 | 52.78 | 108 | 100.00 | 4.24 | 1.00
31 | improve accessibility while reducing wastage.

the use of digital virtual assistants such as Siri (Apple’s
32 | virtual assistant), will monitor the patients before admission | 4 3.78 9 | 850 |31 2924 |33 | 31.13 | 29 | 27.36 | 106 | *100.01 | 3.68 | 1.08

is needed.

the use of 3D printing is used to create e.g., prosthetics, of | 3 | 5 50 | 4 | 390 | 24 | 2222 | 38 | 35.19 | 39 | 36.11 | 108 | 100.00 | 3.98 | 0.99
33 | customised dental devices to improve patient care.

Radio-frequency identification (RFID) technology will 0.8
39 | improve patient care by providing information about the 1 0.93 1 093 | 29| 2685 | 40 | 37.04 | 37 | 34.26 | 108 100.0 4.02 5

patient’s vital signs.

*Due to statistical calculations do not add to 100.00% *
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Factor 3: Psychological awareness of staff insecurity about their future role in a

changing nurse-patient environment (Iltem 6)

With the descriptive statistics regarding the dimension of psychological awareness in
Factor 3, the only mean value was obtained on Item 6 on how the use of Information
technology in healthcare will increase the feeling of job satisfaction among nurses (x
3.77, SD 1.00).

Item 6: The use of IT in healthcare increases nurses’ feelings of job
satisfaction

In Item 6, less than two-thirds (n=68, 62.96%) of 108 (100.00%) respondents were
totally willing to use IT in healthcare, which could increase job satisfaction among
nursing staff in hospitals (Table 4.32). Just over a third (n=40, 37.04%) of 108
(100.00%) respondents were totally unwilling to neutral to use IT that could increase
job satisfaction in their workplace. According to Pressley and Garside (2023), nurses
form the biggest group of healthcare workers and require value-added job satisfaction
and retention. Digitalisation in healthcare settings has intensely reformed work tactics
and changed nurses’ attitudes toward their job, resulting in an increased feeling of job
satisfaction (Shao, 2024). Significant differences between the responses of students

on their marital status of respondents were found in Iltem 6.

Factor 3: Psychological awareness on staff insecurity of
their future role in a changing nurse-patient environment

3,5

2,5

1,5

Mean values

0,5

Item 6 -The use of
Information Technology
to increase job
satisfaction among
nurses

Figure 4.29: Mean values (x) in the dimension of psychological awareness of staff
insecurity of their future role in a changing nurse-patient environment (ltem 6)
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Table 4.33:

increase their feeling of job satisfaction (Item 6)

The marital responses of students on nurses using IT in healthcare to

Responses of students regarding marital status: (n=107)

Totally Totally Mean
unwilling | Unwilling | Neutral Willing willing Total value SD
n % n % n % % n % % (%)
Married 11093 |0| 000 | 0| 000 |2 |18 |5 | 467 | 8 7.47 377 1.00
Single 2| 186 | 7| 6.54 |30 |28.03|36|33.64 |24 | 2242 | 99 | 92.52

Just more than half (n=60, 60.61%) of 99 (100.00%) single respondents, indicated
their total willingness to use IT in healthcare that could increase nurses’ feelings of job
satisfaction (Item 6), as opposed to only 7 (n=7, 87.50%) of 8 (100.00%) married
respondents, who indicated their total unwillingness to neutral responses to use IT for
increased job satisfaction (Table 4.33). However, just over a third (n=39, 39.40%) of
99 (100.00%) single respondents were totally unwilling to neutral, opposed to only one
(12.50%) of 8 (100.00%) married respondents, who indicated that healthcare
technology could increase job satisfaction among nurses.

The respondents obtained a normal mean value of 3.77 with a normal distribution of
the responses (SD 1.00) around the mean value on the students’ extent of readiness

to use Information Technology to increase a feeling of job satisfaction (Table 4.33).

ltem 6: Nurses using IT to increase their feeling of job satisfaction
n (n=107) p<0.05
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Married (n=8, 7.47%) Single (n=99, 92.52%)

H Totally Unwilling Unwilling Neutral Willing  m Totally Willing

Figure 4.30: Distribution of significant differences between marital responses of students
on nurses using IT in healthcare to increase their feeling of job satisfaction
(Item 6)

129



The Likelihood Ratio Test (Table 4.34) refined the Pearson’s Chi-Square Test and
confirmed a significant difference between the responses of married versus single
respondents in Item 6 (Figure 4.30) that the single respondents were more willing as
opposed to the married respondents, to use IT in healthcare settings that could
increase nurse’s feeling of job satisfaction in their workplace (x?= (4, (N =107), 10.729,
p =.0298, p <0.05)). The null hypothesis was rejected.

Table 4.34: Significant differences between the marital responses of students on nurses

using Information Technology in healthcare to increase their feeling of job
satisfaction responses (Item 6)

Chi-Square Prob Reject HO
Type Value DF Level at a = 0.05?
Pearson’s Chi-Square 2-sided 10.156 4 0.0379 Yes
Likelihood Ratio 2-sided 10.729 4 0.0298 Yes

The advancement of groundbreaking healthcare technology is repeatedly required by
healthcare workers including nurses in the healthcare sector (Arefin, 2024). Nurses
need to adapt to the inclusion of digital technology in their workplace and are required
to use different technological inventions such as EHRs (Dykes & Chu, 2021). However,
the demand for quality care in providing patient safety using technology is still an issue,
thereby affecting the achievement of nurse job satisfaction (Arruum, Setyowati &
Artono Koestoer, 2024).

Factor 3: Social and interpersonal relationships on staff insecurity of their future role

in a changing nurse-patient environment (Items 20, 21, 22)

In the dimension of social and interpersonal relationships in Factor 3 (Items 20, 21 &
22), the highest mean values were obtained on ltem 20 (x 3.94, SD 1.02) on the use
of IT in healthcare that will allow nurses more time to improve patient care; Item 21 on
inter-communication between staff members in healthcare settings that can be done
differently, and Item 22 (x 3.50, SD 1.08) on the use of IT in healthcare, that could
improve communication that will benefit patients. Both the SDs of ltems 20, 21, and 22
were normally distributed around the mean values (Table 4.32).
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Item 20: The use of IT in healthcare allows nurses more time to improve
patient care

In Item 20, just over two-thirds (n=75, 69.44%) of 108 (100.00%) respondents
indicated their total willingness to use IT in healthcare settings that will allow nurses
more time to improve patient care (Table 4.32). This statement is confirmed in a study
by Rony, Parvin and Ferdousi (2024b), indicating that the integration and use of IT in
advanced nursing practice will prepare nurses for future practice in the forthcoming
industries in healthcare. IT has the potential to simplify patient care and reduce the
nursing workload (Galiano, Moreno Fergusson, Guerrero et al., 2024). This allows
nurses to focus more on direct patient care and to ensure the appropriate and
organised delivery of healthcare services. Less than a third (n=33, 30.55%) of the
respondents were fotally unwilling to neutral in their responses, indicating that they
were not ready to use IT in healthcare settings that would allow them more time to

improve patient care (x 3.94, SD 1.02).

Item 21: Inter-communication between staff members in healthcare settings
will be done differently, e.g., an electronic handover of patients by
means of Zoom

In Item 21, less than half (n=45, 41.67%) of 108 (100.00%) respondents indicated their
total willingness to use inter-communication between staff members in healthcare
settings differently, e.g., an electronic handover of patients using Zoom (Table 4.32).
Less than two-thirds (n=63, 58.33%) of the responses were totally unwilling to neutral,
with a wide distribution around the mean value, on inter-communication between
healthcare workers using electronic handover programs such as Zoom (x 3.25, SD
1.29). Students differed in the extent of being ready to use inter-communication
methods in the handover of patients.

Item 22: The use of Information Technology in healthcare improves
communication that benefits patients

In Item 22, half (n=54, 50.00%) of 108 (100.00%) respondents indicated that they were
totally willing to use IT in healthcare settings to improve communication that will benefit
patients (Table 4.32). Just over a third (n=38, 35.18%) of respondents were neutral,
and a few (n=16, 14.82%) were unwilling to use IT in healthcare settings to improve

communication with patients (x 3.50, SD 1.08). According to studies by Okolo,
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Babawarun, Arowoogun et al. (2024), Okolo, ljeh, Arowoogun et al. (2024), and Raman

and Sullivan (2024), mobile health applications play an important role in promoting

patient engagement by offering patients tools and resources to manage their well-

being, and to make informed decisions about their health and treatment options.

Significant differences between the responses of students from the different nursing

programmes were found in ltem 22.

Factor 3: Psychosocial awareness on staff insecurity of their

future role in a changong nurse-patient environment

4,5 3,94
4
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Item 20 - The use Item 21 - Inter- Iltem 22 - The use
of IT to improve communication of IT to improve
patient care between communication for
healthcare workers patients
via Zoom
M Social and interpersonal relationships
Figure 4.31: Mean values (x) in the dimension of social and interpersonal relationships on
staff insecurity of their future role in a changing nurse-patient environment
(Items 20, 21, 22)
Table 4.35:  The responses of students from the different nursing programmes on the use
of IT in healthcare to improve communication that will benefit patients (Item
22)
Responses of students from the different nursing programmes: (n=108)
Totally Totally Mean
unwilling | Unwilling | Neutral Willing willing Total values SD
n % n % n % n % % n % (x)
BNURS 0| 000 |7 | 648 |17 | 1574 |18 | 1666 | 8 | 7.40 | 50 | 46.30 350 108
BTECH 6 | 555 | 3| 277 | 211944 |14 | 1296 | 14 | 12.96 | 58 | 53.70 ' '
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Just over a quarter (n=28, 48.27%) of 58 (100.00%) respondents in the Baccalaureus
of Technology in Nursing programme, indicated their total willingness to use IT in
healthcare such as telemedicine to improve communication that will benefit patients
(Table 4.35) versus the 24 (48.00%) of 50 (100.00%) respondents in the Bachelor of
Nursing programme, who was totally unwilling to neutral in their responses to use IT
such as telemedicine in healthcare settings that could improve communication to

benefit patients (Item 22).

The responses obtained a mean value of 3.50 with a normal distribution of the
responses (SD 1.08) around the mean value on their responses regarding the extent
of their readiness to use IT to improve communication between patients and healthcare
workers (Table 4.35).

ltem 22: The use of IT in healthcare to improve
communication that will benefit patients (n=108) p < 0.05
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B-Nursing (n=50, 46.30%) B-Tech (n=58, 53.70%)

H Totally Unwilling Unwilling Neutral Willing  m Totally Willing

Figure 4.32: Distribution of significant responses between students in the different nursing
programmes on using IT in healthcare to improve communication that will
benefit patients (Iltem 22)

The Likelihood Ratio Test refined the Pearson’s Chi-Square Test (Table 4.36) and
confirmed a significant difference between the respondents from the two different
nursing programmes in Item 22 (Figure 4.32), and indicated that more of the
respondents in the Baccalaureus of Technology in the Nursing programme was willing
to use IT in healthcare settings, that could improve communication that will benefit
patients (x?= (4, (N =108), 11.951, p = .0177, p < 0.05)). The null hypothesis was
rejected.
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Table 4.36:  Significant differences between responses of students in the different nursing
programmes on the use of IT in healthcare to improve communication that will
benefit patients (Iltem 22)

Chi-Square Prob Reject HO
Type Value DF Level ata =0.05?
Pearson’s Chi-Square 2-sided 9.618 4 0.0474 Yes
Likelihood Ratio 2-sided 11.951 4 0.0177 Yes

The daily flow in using IT can lead to the need for healthcare workers to combine
technology skills into practice (Mohammadnejad et al., 2023). The transformative role
of technology in reshuffling the administrative practices in healthcare not only improves
communication between nurses and patients but also improves general patient care
(Sarella & Mangam, 2024). Advances in IT have created new opportunities for the
healthcare sector, such as improving patient appointments, treatment choices, and the
quality of patient care (Capriulo, Pizzolla & Briganti, 2024). Significant differences
between responses in the different nursing programmes were found in Item 22.

Table 4.37:  The responses of the students in the different nursing programmes on the use
of IT in healthcare to improve communication that will benefit patients (Item 22)

Responses of students in the different nursing programmes: (n=108)

Totally Totally Mean
Year | ynwilling | Unwilling | Neutral | Willing willing Total | values | SD
level "h T % [n] % |n| % |n| % | n| % | n| % | &

3rd 0| 000 |7 | 648 |17 |1574 |18 | 16.66 | 8 | 7.40 | 50 | 46.30

4" | 65553 | 277 |21 |19.44 | 14 | 12.96 | 14 | 12.96 |58 | 53.70 | >0 | 108

Less than a quarter (n=26, 52.00%) of 50 (100.00%) junior respondents in 3" year,
and just over a quarter (n=28, 48.28%) of senior respondents in 4™ year, were totally
willing to use IT in healthcare to improve communication between healthcare workers
and patients, that could benefit patient care (Table 4.37). Less than a quarter (n=24,
48.00%) of 50 (100.00%) respondents in the 3™ year, and more than half (n=30,
51.72%) of 58 (100.00%) respondents in the 4" year, were totally unwilling to neutral
in their responses, and indicated their unwillingness to use IT in the workplace to

improve patient communication.
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The respondents obtained a low mean value of 3.50, with a normal distribution of the
responses (SD 1.08) around the mean value for the extent of their readiness to use IT

to improve communication between patients and healthcare workers (Table 4.37).

ltem 22: The use of IT in healthcare to improve
communication that will benefit patients (n=108) p < 0.05

25
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3rd - Year (n=50, 46.30%) 4th - Year (n=58, 53.70%)

B Totally Unwilling Unwilling Neutral Willing  m Totally Willing

Figure 4.33: Distribution of significant differences between students in the different nursing
programmes on the use of IT in healthcare to improve communication that will
benefit patients (Iltem 22)

The Likelihood Ratio Test (Table 4.38) refined the Pearson’s Chi-Square Test and
confirmed a significant difference between the year-level responses on Item 22 (Figure
4.33), indicating that respondents in both year levels were willing to use IT to improve
communication between patients and healthcare providers that will benefit patients
(x2= (4, (N =108), 11.951, p = .0177, p < 0.05)). The null hypothesis was rejected.

Table 4.38:  Significant differences between responses of students in the different nursing
programmes on the use of Information Technology (IT) in healthcare to
improve communication that will benefit patients (Item 22)

Chi-Square Prob Reject HO

Type Value DF Level at a =0.05?
Pearson’s Chi-Square 2-sided 9.618 4 0.0474 Yes
Likelihood Ratio 2-sided 11.951 4 0.0177 Yes

The integration of Al and IT in healthcare settings is a well-known method for
developing ongoing, high-quality patient-care practices that are needed in the new era
of healthcare (Sarella & Mangam, 2024). The effect of IT as a patient-supplier

communication instrument, helps nurses to allow dialogue and to guarantee that no
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important detail is lost in translation. Effective healthcare communication is important
for achieving high-quality patient care and improving the health of patients (Sharkiya,
2023). Communication is the network through which patient-nurse trust is formed, vital
medical information is issued, and patient care is delivered to benefit patient outcomes
(Esmaeilzadeh, Dharanikota & Mirzaei, 2024).

Factor 3: Knowledge on staff insecurity of their future role in a changing nurse-
patient environment (ltems 30, 31, 32, 33, 39)

The dimension of knowledge in Factor 3 (ltems 30, 31, 32, 33, 39) indicated that the
highest mean value was obtained on Item 31 (x 4.24, SD 1.00) that the use of cloud

storage for patient information will help to improve accessibility while reducing

wastage.

Item 30: Patients will be able to make use of medical online software to
complete their medical history, which could facilitate more accurate
diagnoses

In Item 30, less than two-thirds (n=69, 63.89%) of 108 (100.00%) respondents
indicated their total willingness in their responses and indicated that they would make
use of medical online software where patients could participate to complete their
medical history to facilitate more accurate diagnoses (Table 4.32). According to
Verma, Buch, Pandya et al. (2024), assisted history-taking systems can be used in
teleconsultations to task-shift the retrieval of a patient’'s medical history and to provide
physical examination information to healthcare workers. Just over a third (n=39,
36.11%) of the respondents were totally unwilling to neutral in their responses and
indicated that patients would not be able to complete their medical history online

through online software programs (x 3.87, SD 1.09).

Item 31: The use of cloud storage for patient information helps to improve
accessibility while reducing wastage

In Item 31 (Table 4.32), more than three-quarters (n=88, 81.48%) of 108 (100.00%)

respondents indicated their total willingness to use cloud storage for patient

information, which could help to improve the accessibility of patient information while

reducing wastage (x4.24, SD 1.00). Less than a quarter (n=20, 18.51%) of the
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respondents were totally unwilling to neutral in their responses and indicated their
unwillingness towards the use of cloud storage in this regard. However, with the
progression of computer systems, patient records are gradually digitized into electronic
records that include patient information regarding their past, current, or future physical

or mental health, or overall medical condition (Badr, Abdul Kader & Shamayleh, 2024).

Item 32: The use of digital virtual assistants such as Siri (Apple’s virtual
assistant) will monitor the patients before admission is needed

In Item 32, less than two-thirds (n=69, 63.88%) of 108 (100.00%) respondents
indicated their total willingness to use digital virtual assistants such as Siri (Apple’s
virtual assistant), to monitor the patients before admission is required (Table 4.32).
More than one-third (n=45, 41.66%) of the respondents were totally unwilling to neutral
in their responses to participate in a healthcare environment of virtual assistance such
as Siri, that could monitor patients before hospital admission (x 3.68, SD 1.08). A study
done by Anisha, Sen and Bain (2024) indicates that many patients are missing the
ability to capably navigate traditional telehealth apps due to reduced health-related or
computer literacy and incapacities such as visual impairment. However,
conversational agents (Cas) such as Siri may help to overcome these restrictions and
improve usability by offering a demonstration of the apps’ contents in a language
understood by all patients (Tudor Car, Dhinagaran, Kyaw et al., 2020).

Item 33: The use of 3D printing can be used to create e.g. prosthetics or
customised dental devices to improve patient care

On the other hand, more than two-thirds (n=77, 71.29%) of 108 (100.00%)
respondents were totally willing to use 3D printing to create prosthetics or customised
dental devices to improve patient care (ltem 33, Table 4.32). Less than a third (n=31,
28.70%) of the respondents were totally unwilling to neutral in their responses and
indicated their unwillingness not to make use of 3D printing that could create

prosthetics and dental implants to improve patient care (x 3.98, SD 0.99).

Plastic surgery and prosthetic devices improve the quality of life for patients with
traumatic injuries and congenital deformities that are affecting their physical
appearance and abilities (Zahid, Mavani, Awuah et al., 2024; Banskota, Bhusal,
Bhattarai et al., 2024). 3D printing has meaningfully added benefits such as improved
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design flexibility, decreased production time, and improved patient outcomes (Wang,
Mu, Yan, Han, Ye & Guo, 2024).

Item 39: Radio-frequency identification (RFID) technology will improve
patient care by providing information about the patient’s vital signs

In Item 39, more than two-thirds (n=77, 71.30%) of the respondents indicated their
total willingness to use RFID technology that could improve patient care (Table 4.32).
However, more than a quarter (n=31, 28.70%) of the respondents indicated their
unwillingness to use RIFD technology in the workplace to improve patient outcomes
(x 4.02, SD 0.85). In a study done by Escobedo, Pousibet-Garrido, Lépez-Ruiz et al.
(2024) findings indicate that in the field of wireless technology, RFD technology was
used for sleep and vital signs monitoring and appeared to be an important tool that is
used to monitor important parameters such as night-time behaviors, and vital signs of
patients (Profetto et al., 2022).

The response indicated that most of the respondents were ready to make use of the
assistance of digital technology to retrieve health records and information through
online software such as virtual assistants (Siri), Cloud, and RFID technology.
Significant differences between the responses of students from different genders were
found in ltem 32.

Table 4.39:  The responses of students from different genders on the use of digital virtual
assistants that will monitor the patients before admission was required (ltem

32)
Responses of students from different genders: (n=106)
Totally Totally Mean
unwilling | Unwilling | Neutral Willing willing Total values | SD
n % n % n % n % n % n % (x)

Male 0| 000 6| 566 |12|11.32|11 1037 | 4 | 3.77 |33 | 31.13

Female | 4 | 3.77 | 3 | 283 |19 17.92 | 22 | 20.75 | 25 | 23.58 | 73 | 68.87

*Only 106 students from 108 (100.00%) responded on ltem 26, as two students did not identify

themselves as either male or female

Less than two-quarters (n=47, 64.38%) of 73 (100.00%) female respondents,
compared to less than a tenth (n=15, 45.45%) of 33 (100.00%) male respondents,
indicated their total willingness to use virtual assistants such as Siri (Apple’s virtual
assistant) to monitor patients before any hospital admission was required (Table 4.39).
Eighteen (n=18, 54.54%) of 33 (100.00%) male respondents versus a quarter (n=26,
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35.62%) of the 73 female respondents, indicated in their responses that they were
totally unwilling to neutral to use virtual assistants that could monitor a patient’s
medical condition such as hypertension, and detect abnormalities before admission to
a healthcare setting was required. The responses indicated a normal mean value of
3.68 with a normal distribution of the responses (SD 1.08) around the mean value, for
the extent to which students were ready to use virtual assistants such as Siri to monitor

patients before any hospital admission was required (Table 4.39).

ltem 32: The use of virtual assistants to monitor patients
n before admission is required (n=106) p < 0.05
30
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Male (n=33, 31.13%) Female (n=73, 68.87%)

M Totally Unwilling Unwilling Neutral Willing  m Totally Willing

Figure 4.34: Distribution of significant responses between students from different genders
on the use of virtual assistants to monitor patients before admission was
required (ltem 32)

The Likelihood Ratio Test (Table 4.40) refined the Pearson’s Chi-Square Test and
confirmed a significant difference between the gender responses on ltem 32 (Figure
4.34), that female respondents were more willing than their male opponents to use
virtual assistants such as Siri to monitor patients before any hospital admission was
required (x%= (4, (N =108), 13.356, p = .0097, p < 0.05)). The null hypothesis was
rejected.

Table 4.40:  Significant differences between responses of students from the different

genders on the use of digital virtual assistants that will monitor the patients
before admission was required (Item 32)

Chi-Square Prob Reject HO

Type Value DF Level at a = 0.05?
Pearson’s Chi-Square 2-sided 12.08 4 0.0168 Yes
Likelihood Ratio 2-sided 13.356 4 0.0097 Yes
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The existence of digitalisation and Al has a huge impact on society, especially in the
field of nursing (Maleki Varnosfaderani & Forouzanfar, 2024; Pailaha, 2023).
Healthcare has undergone important changes due to the vast number of patients with
chronic medical conditions (Chimezie, 2023). Digital health has become a reality with
a rising number of people using chatbots and virtual assistants such as Siri for
prognostic or diagnostic reasons, therapeutic planning, and monitoring of vital signs
before any hospital admission is required (Mulure, Hewadmal & Khan, 2024; Krishnan,
Singh, Pathania et al., 2023). Chatbots and virtual assistants have shown significant
advantages in the medical field e.g., self-monitoring where patients are taking on a
more empowered role, and becoming active participants in their care (Goumas,
Dardavesis, Syrigos et al., 2024; Warren, Claman, Meyer et al., 2024; Larbi, Denecke
& Gabarron, 2022).

The responses on the aspect of staff insecurity in future roles as Professional Nurses
due to the use of technology in healthcare indicated that most of the respondents were
positive that their current roles would not be endangered or replaced by digital
technology in the healthcare setting. Instead, the respondents indicated that as
Professional Nurses in the new healthcare era of the forthcoming industries,
technology would allow them to spend more time with their patients and therefore,

improve patient care and healthcare outcomes.

In Chapter 4 the focus was on analysing and displaying the study data with graphs,
figures, and tables. The data that were analysed after the study was conducted, was

interpreted and discussed concerning previous research.

Chapter 5 presents the conclusions that were drawn from the analyses by making
relevant recommendations for any future studies. It pointed out some limitations of the
study for supporting nursing students to be ready for their role as Professional Nurses
in an environment of digital technology in hospitals in Cape Town. This chapter also

concludes with the study.
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CHAPTER 5
CONCLUSIONS, RECOMMENDATIONS AND LIMITATIONS OF THE STUDY

5.1 INTRODUCTION

Chapter 5 concludes the entire research study by reassessing the research objectives
as identified in Chapter 1 followed by the conclusion, the recommendations for future

research on the research topic, and the limitations of the study.

The study aimed to investigate the extent to which senior students were ready to
participate in a nursing environment of digital technology in hospitals in Cape Town.
Objective 2 was to describe the support that can be given to nursing students to be

ready for a nursing environment of digital technology in hospitals in Cape Town.

5.2 CONCLUSIONS

5.2.1 Demographics

Section 1 of the self-administered questionnaire focused on the demographics of the
respondents. The findings in section 1 concluded that from the total of study
respondents (n=108, 100.00%), more than two-thirds (n=73, 67.59%) were females,
and just over a quarter (n=33, 30.56%) were males. Only 2 (n=2, 1.85%) of the
respondents classified themselves as neither male nor female. The generational age
distribution of the study respondents ranged between 20 to 52 years, representing
Generations X and Y cohorts. Just over two quarters (n=98, 80.75%) of the total
respondents were younger than 32 years of age and could be categorised as young

adults from the Millennials (Generation Y) that were born between 1981 and 1996.

Less than two-thirds (n=65, 60.19%) of the 108 (100.00%) respondents spoke
isiXhosa as their home language, while the second largest group of respondents, just
thirteen (n=13, 12.04%), spoke Afrikaans as their home language. The languages that
were predominantly spoken by most of the respondents were isiXhosa (n=65,
60.19%), followed by Afrikaans (n=13, 12.04%), and isiZulu (n=8, 7.41%).

Less than half of the respondents (n=50, 46.30%) were students in their 3rd year of
the Bachelor of Nursing (R.174 of 8 March 2013) programme, versus just over half
(n=58, 53.70%) of students in their 4th year of the Baccalaureus of Technology in
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Nursing (R.425 of 22 February 1985 as amended) nursing programme. Although there
was a difference in the year level and names of the programmes, both groups were
registered at the South African Nursing Council in a 4-year nursing training programme
that would allow them to after their nurse training, receive the qualifications as a
Professional Nurse and Midwife. Less than half of the respondents (n=43, 39.81%)
indicated that they had no daily access to the usage of a computer but were rather
frequent computer users at the academic training institution or had insufficient data for

internet access.

5.2.2 Readiness of respondents
The overall null hypothesis was:

Ho: There is no relationship between the responses of the 3 and 4th-year students
and their readiness (willingness) to participate in a nursing environment of digital
technology in hospitals.
The null hypothesis was rejected in many of the items due to significant differences
between the responses of the 3™ and 4th-year nursing student groups on their

readiness (willingness) to participate in digital technology in hospitals.

5.2.2.1 Psychological awareness (Items 1-7)

The descriptive statistics regarding the dimension of psychological awareness in
Factor 2 indicated that the highest mean values were obtained in Item 8 (x 4.10, SD
1.04) on nurses who can employ new technologies in their daily work life, such as the
use of electronic duty rosters, and in Item 9 (x 4.22, SD 0.81) on different skills that

would be required to operate digital devices in the workplace.

Seventeen (n=17, 15.74%) of the respondents indicated their unwillingness to use
different skills that should be obtained to operate digital devices in their workplaces (x
4.22, SD 0.81) (Item 9).

Less than a quarter (n=25, 23.14%) of the respondents indicated their unwillingness
to use electronic duty rosters as part of their daily work activities that would allow them
to focus more on nurse-patient interaction (x 4.10, SD 1.04) (Item 15). On the other

hand, over a quarter (n=30, 27.78%) of the respondents indicated their unwillingness

142



in their responses to use digital devices in the workplace that could transform

traditional treatment options using digital intelligence (x 3.90, SD 0.94) (Item 2).

Just over a third (n=37, 34.25%) and 45 (41.66%) of 108 (100.00%) respondents were
totally willing to make use of digital technologies such as robots that would require less
physical involvement with patients, and to use new technologies such as robots that
could provide nursing duties and participate more actively in the workplace (Iltem 11).

In Item 1, around half (n=57, 52.77%) of 108 (100.00%) respondents indicated their
willingness to use digital devices that would become the driving force behind how
individuals or groups think about the nursing profession (x 3.60, SD 0.85) (ltem 1)
however, respondents (n=51, 47.22%) indicated their unwillingness to use digital
devices in the workplace (x 3.60, SD 0.85).

Less than two-thirds (n=63, 58.32%) of the respondents indicated their unwillingness
in their responses to use robots in their workplace that could render nursing duties
such as the distribution of meals to patients (x 3.19, SD 1.34) (Item 11). On the other
hand, just over two-thirds (n=71, 65.73%) of the respondents indicated their
unwillingness to use robots that would replace nursing duties such as the lifting of
patients (x 3.08, SD 1.08).

Nearly three-quarters (n=78, 72.22%) of 108 (100.00%) respondents (Item 2) indicated
their willingness to participate in the digitalisation of the nursing sector and to use
digital devices that could transform the traditional methods of treatment through digital
intelligence (x 3.90, SD 0.94). The majority of 83 (76.85%) and 91(84.26%) of 108
(100.00%) respondents (item 8) indicated their willingness to use new technologies
such as electronic duty rosters in their daily work schedule and to acquire different

skills to use digital devices in their workplace (Item 9).
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5.2.2.2 Skills development (Items 8-18)

The descriptive statistics regarding the dimension of skills development in Factor 1
indicated that the highest mean values were obtained on Item 10 (x 4.56, SD 0.76) on
the use of mobile application technology such as smartphones that will give nurses
speedy access to patient information, and ltem 18 (x 4.56, SD 0.77) on nurses who

can use their cell phones to search for information about a patient’s diagnosis.

Twelve (n=12, 11.11%) of 108 (100.00%) respondents indicated being totally unwilling
to neutral to access a basic computer Windows program such as Microsoft Word to
prepare for a patient presentation to their peers (Item 14). Eleven (n=11, 10.19%) of
the respondents indicated their unwillingness in their responses and thus indicated not
being ready to use their mobile phones to access patient information (x 4.56, SD 0.76)
(Item 10).

Less than a fifth (n=20, 18.52%) of the respondents indicated their unwillingness
towards the use of digital devices that could replace nursing duties (x 4.20, SD 0.87).
In Item 18, only seven (n=7, 6.60%) of 106 (100.00%) respondents indicated their
unwillingness to use their cell phones to search for information about a patient’s
diagnosis. Significant differences between the gender responses were found in the
use of cell phones to search for information about a patient’s diagnosis and to explore

suitable treatment options.

In Item 15, only seven (n=7, 6.60%) of 106 (100.00%) respondents indicated their
unwillingness in their responses to use electronic health records to improve patient
care, as opposed to the vast majority (n=99, 93.39%) of respondents who were totally
willing to use electronic health records to improve patient care. Less than a fifth (n=20,
18.51%) of the respondents in 3™ year indicated their willingness versus a third (n=39,
36.11%) of 4th-year respondents who were willing to use electronic health records to
improve patient care and to ensure the accuracy of healthcare records (x 4.53, SD
0.71). Significant differences between the responses of the year levels were found in
ltem 15 on the use of electronic health records that would ensure accurate
recordkeeping to improve patient care and outcomes.

In ltem 10, just over two-thirds (n=75, 69.44%) of 108 (100.00%) senior respondents
indicated their willingness to use mobile application technology such as smartphones

to access patient information (ltem 10).
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More than three quarters (n=96, 88.89%) in ltem 14 of the respondents indicated their
willingness in their responses to use a software program such as PowerPoint to
demonstrate a patient presentation to their colleagues (x 4.41, SD 0.85). A large
majority (n=98, 90.74%) of 108 (100.00%) respondents indicated they were totally
willing to access internet sources for patient information while working in a healthcare
unit (Item 16, x 4.50, SD 0.75).

In Item 17, a large majority (n=88, 81.53%) of 108 (100.00%) respondents indicated
their willingness to use more digital-orientated devices that could revise routine nursing
tasks such as the checking of vital signs. The majority (n=99, 93.39%) of the
respondents indicated their willingness in their responses to use their mobile devices

to explore patient information and suitable treatment options. (x 4.56, SD 0.77).
5.2.2.3 Social and interpersonal relationships (ltems 19-24)

The descriptive statistics regarding the dimension of social and interpersonal
relationships in Factor 1 indicated that the highest mean value was obtained on Item
19 (x 4.10, SD 1.03) on how the quality of the relationship between healthcare workers

and patients of different cultures, could improve through digital translation applications.

Just over a third (n=40, 37.04%) of the respondents indicated their unwillingness in
their responses to use technology to improve the quality of the relationship between
nurses and patients of different cultures (x 4.10, SD 1.03) (Item 19), and 39 (36.11%)
of 108 (100.00%) respondents indicated their unwillingness to use technologies where

patients could consult with doctors over long distances (Item 23).

Nearly two-thirds (n=69, 63.99%) of respondents indicated their willingness to make
use of methods where patients could consult with doctors through technology
applications (x 3.87, SD 1.11) (Item 23).

Nearly three-quarters (n=78, 72.22%) of 108 (100.00%) respondents indicated their
willingness to use digital translation applications such as Translators Café to improve

the quality of patient-nurse relationships (Item 19).
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In the dimension of social and interpersonal relationships in Factor 3 (Items 20, 21 &
22), the highest mean values were obtained in Item 20 (x 3.94, SD 1.02) on the use of
Information Technology (IT) in healthcare that will allow nurses more time to improve
patient care, ltem 21 (x 3.25, SD 1.29)on inter-communication between staff members
in healthcare settings that can be done differently, and Item 22 (x 3.50, SD 1.08) on
the use of IT in healthcare that could improve communication that will benefit patients.
Significant differences between the year level and different nursing programme
responses were found in Item 22 on the use of IT in healthcare to improve
communication that could benefit patients.

Less than a third (n=33, 30.55%) of the respondents were totally unwilling to neutral in
their responses, indicating that they were not ready to use IT in healthcare settings

that would allow them more time to improve patient care (x 3.94, SD 1.02).

Less than half (n=45, 41.66%) of 108 (100.00%) respondents indicated their total
willingness to use inter-communication such as Zoom, between staff members in
healthcare settings (ltem 21). In ltem 22, half (n=54, 50.00%) of 108 (100.00%)
students responded that they were ftotally willing to use IT in healthcare settings to
improve communication that will benefit patients, versus 54 (50.01%) of the
respondents who were totally unwilling to neutral in their responses indicating their
unwillingness to use IT in healthcare settings to improve communication with patients
(x 3.50, SD 1.08) (ltem 22).

Less than two-thirds (n=63, 58.33%) of the respondents indicated their unwillingness
to use inter-communication methods such as electronic handover programs between
nurses through Zoom (x 3.25, SD 1.29). In Item 20, just over two-thirds (n=75,
69.44%) of 108 (100.00%) respondents indicated their willingness to use IT in

healthcare settings, allowing nurses more time to improve patient care.

52.2.4 Knowledge (Iltems 25-39)

The mean values of Items (ltems 25, 34, 36, 37) in the dimension of knowledge in
Factor 2 indicated that the highest mean values were obtained in Item 36 (x 4.47, SD
0.81) on how nursing units that use digital devices will require fewer nursing staff than
in the past, and in Item 37 (x 4.25, SD 0.86) on how the movement towards robotic

surgery will create an environment of assisting more patients in a shorter period.
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In Item 25, less than two-thirds (n=69, 63.89%) of 108 (100.00%) respondents
indicated their willingness to use IT in healthcare settings to improve high-quality
patient, versus just over a third (n=39, 36.11%) 108 of respondents who were unwilling
to use IT and digital literacy, that were skills needed in the new era of healthcare, to
provide patient care. Significant differences between the different genders and nursing
programmes responses were found in Item 25 for the need for IT in healthcare to

improve high-quality patient care.

More than half (n=58, 79.45%) of 73 (100.00%) female respondents indicated their
willingness to use IT in healthcare settings to improve high-quality patient care,
compared to fewer than one-tenth (n=9, 27.28%) of 33 (100.00%) male respondents
who expressed their unwillingness that skills, such as IT and digital literacy, were not
required to provide high-quality patient care. The responses obtained a high mean
value of 4.05 with a normal distribution of the responses (SD 1.02) around the mean
value, indicating that female students, to a larger extent, were ready to use IT in

healthcare settings that could improve high-quality patient care.

In Item 34, more than three-quarters (n=86, 79.63%) of 108 (100.00%) respondents
were willing to use digital devices or machines in healthcare settings, and to have a
higher level of education when operating these devices. Nearly a quarter (n=22,
20.37%) of respondents indicated their unwillingness to become equipped with digital
literacy skills, while also having diverse responses on the extent of their readiness to

use digital devices in healthcare settings (x 4.22, SD 0.94).

In Item 36, just the majority (n=93, 86.11%) of 108 (100.00%) respondents indicated
that they were willing to use digital devices that would require fewer nursing staff than
currently, versus only 15 (13.90%) of the respondents who were unwilling to participate
in nursing units that are making use of digital devices that require fewer nurses (x 4.47,
SD 0.81).

In ltem 37, less than three-thirds (n=92, 85.19%) of 108 (100.00%) respondents
indicated their willingness that the movement towards robotic surgery, creates an
environment of assisting more patients in a shorter period, compared to the sixteen
(n=16, 14.81%) respondents who indicated their unwillingness that the traditional

hands-on approach of surgery by humans could be replaced by robots (x 4.25, SD
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0.86). Significant differences between the year-level responses were found in ltem 37
on robotic surgery, which creates an environment of assisting more patients in a

shorter period.

More than one-quarter (n=30, 60.00%) of 50 (100.00%) respondents in the 3rd-year,
and (n=28, 48.27%) of 58 (100.00%) in the 4th-year, were willing to participate in
robotic surgery that creates an environment of assisting more patients in shorter
periods. Nearly half (n=50, 46.30%) of the respondents in both year levels were
unwilling in their responses to participate in using robotic surgery in healthcare to assist
more patients over a shorter period. The respondents obtained a normal mean value
of 3.55 with a wide distribution of the responses (SD 1.12) around the mean value,
which indicated a diverse distribution of responses from students on the extent of their

readiness to use robotic surgery.

The dimension of knowledge in Factor 3 indicated that the highest mean value was
obtained in Item 31 (x 4.24, SD 1.00) on the use of cloud storage that could improve

the accessibility of patient information, while reducing wastage.

In Item 30, less than two-thirds (n=69, 63.88%) of 108 (100.00%) respondents
indicated their total willingness to make use of medical online software for patients to
participate in completing their medical history, and to facilitate more accurate
diagnoses. Just over a third (n=39, 36.11%) of the respondents were unwilling and
indicated that patients will be unable to complete their medical history online through

online software programs (x 3.87, SD 1.09).

In Item 31, more than three-quarters (n=88, 81.48%) of 108 (100.00%) respondents
were willing to use cloud storage for patient information to improve the accessibility of
patient information, while reducing wastage (x 4.24, SD 1.00), versus less than a
quarter (n=20, 18.51%) of the respondents who indicated their unwillingness to use
cloud storage for patient information.

More than two-thirds (n=77, 71.29%) of 108 (100.00%) respondents were willing to
use 3D printing to create prosthetics or customised dental devices to improve patient
care compared to less than a third (n=31, 28.70%) of the respondents who indicated
their unwilling to neutral responses for using 3D printing to create prosthetics and

dental implants to improve patient care (x 3.98, SD 0.99).
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In Item 39, more than two-thirds (n=77, 71.30%) of the respondents indicated their
willingness to use RFID technology to improve patient care. However, just over a
quarter (n=31, 28.70%) of the respondents were unwilling to use RIFD technology in

the workplace to improve patient outcomes.

5.3 RECOMMENDATIONS

Recommendations are used to call for action on the problems investigated in a study.
Research recommendations are important elements of academic and professional
studies (Menzies, Sabert, Hassan et al., 2024; Luft et al., 2022). They offer practical
recommendations and suggest future pathways based on the research project's
results (Lim, 2024). In this study, the three factors were arrived at through the data
analysis. The recommendations in this report highlighted specific explanations and
methods that can be applied based on the findings in the study. The recommendations
allowed the researcher to suggest specific interventions to address the problems and

limitations identified in their study (Busetto et al., 2020).

According to Khurniawan, Irmawaty and Supriadi (2024), Kini, Duluk and Weinstein
(2023) and Hammerton, Benson and Sibley (2022), digital readiness is defined as the
drive and ability of an individual, such as a student, to accept, apply, and develop digital

healthcare technologies effectively.

The recommendations of this study were described according to (i) 3 factors, (ii) four
dimensions of psychological awareness, social and interpersonal relationships, skills
development, knowledge, and (iii) referring to practice, education, research, and
nursing management. In these recommendations, reference is made to the

contribution of nursing practice, education, and research.
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Figure 5.1: Recommendations for a proposed schematic framework on the readiness of
nurses in a public hospital to use digital technology

5.3.1 Recommendations on the use of digital technologies for nursing students in
healthcare practices

Student nurses need to recognise the improvements that the role of IT brings

to the delivery of effective nursing care

The nursing practices in the healthcare profession are slowly using digital technologies
to increase patient care and education (Margallo, Walker-Vischer & Godin, 2024;
Tsarfati & Cojocaru, 2022). Students should gradually be made aware of the goal of
digital health technologies (DHTs) that can improve health and nursing care practices
worldwide (Borges do Nascimento, Abdulazeem, Vasanthan et al., 2023). Using digital
technologies, such as telehealth programs and mobile devices such as iPads, allows
students to be ready for their future role as Professional Nurses in the new era of
healthcare (Rutledge & Gustin, 2021). Digital technologies have many benefits, such
as remote online consultations, counselling on pain management, and monitoring a
patient’s vital signs. This is also indicated in studies done by Madanian, Nakarada-
Kordic, Reay et al. (2023) and Janjua, Carter, Threapleton et al. (2022).

Students must accept that ICT can offer meaningful benefits in achieving health
objectives and have insight into what health outcomes can be achieved (Megbowon &
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David, 2023). According to Shojaei, Vlahu-Gjorgievska and Chow (2024) as well as
Rosenlund, Kinnunen and Saranto (2023), ICT in healthcare settings can be used for
electronic health records, online surveillance systems, important registrations such as
births and deaths, and for telemedicine that can assist with distant online healthcare
or patient education (Jayousi, Barchielli, Alaimo et al., 2024; Tahsin, Armas,

Kirakalaprathapan et al., 2023).

In nursing practice, challenges to the use of digital technologies by nurses must be
focused on, and nursing managers must show leadership abilities when introducing
new technologies into the healthcare setting (Laukka et al., 2023). They must reflect
on their important role in managing the different categories of nurses as well as
patients and add detailed topics of interest to nursing training to develop the
acceptance of new communication and technological skills (Mohamed, Alhujaily,
Ahmed et al., 2024; Kwame & Petrucka, 2021). Al technologies can provide the
profession with major benefits in data analytics and advanced clinical decision support,
e.g., improved patient outcomes and effective workflow (Khosravi, Zare, Mojtabaeian
& lzadi, 2024).

According to Rony et al. (2024a), it is foreseeable that Al technologies will be used
more frequently to support and expand the cognitive, decision-making, and possibly
labour functions of nurses. The increased use of Al in healthcare settings brings legal
and ethical consequences (Mennella, Maniscalco, De Pietro et al., 2024; Petersson,
Larsson, Nygren et al., 2022). It is recommended that the nursing profession assess
its role, practices, and knowledge against developing ethical frameworks that
investigate the opportunities and risks that Al and other ground-breaking technologies
bring (Rony et al., 2024b; Seray-Wurie, Hawker & Chitongo, 2020).

It is recommended that healthcare settings support the involvement of patients in the
development and implementation of new, ground-breaking technologies. Further
research, funding, and leadership in this field are needed to assist in supporting the
development of new practice policies and ethical guidelines to guide nursing practice
in the new healthcare era (Leslie, Bourgeault, Carlton et al., 2023; Cheraghi,
Valizadeh, Zamanzadeh et al., 2023).
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Initiating a changed perspective on using IT devices in delivering nursing

care

In nursing education, training on digital health technologies must be completely
integrated into the undergraduate and postgraduate curricula at HEIs. The continuous
professional development in digital health must form part of the training portfolio of all
nursing students. Therefore, nursing competencies in digital health technologies must
be well-defined and formally evaluated (Frgiland, Husebg, Aase et al., 2023).

According to Labrague, Aguilar-Rosales, Yboa et al. (2023), knowledge of nursing
students on using healthcare technologies and how it will benefit themselves and their
patients must become a priority. Nurse educators must be motivated to offer new
teaching methods for content delivery and remote learning opportunities (Tsarfati &
Cojocaru, 2022). According to Jakoet-Salie and Ramalobe (2023) universities must
focus on three important areas to prepare students for the use of digital technologies
in HEIs; (i) providing ICT infrastructure, (ii) creating educational platforms and (iii)
providing training to their nursing staff on the use of these technologies e.g., by

creating online courses.

Digital readiness for nursing students involves their technology-related knowledge,
skills, attitudes, and competencies on using digital technologies to meet the
educational goals and expectations in higher education (Dallora, Andersson, Gregory
Palm et al., 2024; Massaro, 2021). Therefore, it remains the responsibility of HEIs to
keep up with digital transformation as it has become a prerequisite for them in the 21st
century. According to Baako and Abroampa (2023), integrating ICT into higher
education environments is a universal trend, seen as a network to allow educational

restructuring and the development of communication platforms.

It is recommended that nursing education incorporate digital tools into healthcare
settings to facilitate the knowledge and skills in the learning process of nursing
students (Gause et al., 2022). The combination of digital technologies can be important
to support the delivery of content and for the use of technology by nurses. Nursing
students can therefore have a mutual perception of how digital technologies can
support their learning in clinical practice (Nuuyoma et al., 2023; Lekalakala-Mokgele
et al., 2023).
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It is recommended that HEls reform nursing education by designing educational
programmes at undergraduate and graduate levels regarding informatics and digital
health (Nxumalo, Pillay & Mchunu, 2024). These programmes should include
opportunities to work with and learn from computing, engineering, and other
interdisciplinary colleagues. According to Burgess and Honey (2022), the nursing
profession will need a crucial number of nurse specialists who understand and possess
skills in using digital technologies. These nurse specialists should also have digital
savviness and the courage to lead the development of new models of patient care
allowed by digital technologies in the forthcoming industries (Hammarén, Polkki &
Kanste, 2024).

Nursing education should expand its competencies and curriculums proactively to
increase the use of digital technologies in all areas of practice (Raghunathan,
McKenna & Peddle, 2023; Dogan, Dogan & Celik, 2021). HEIs are advised to integrate
innovative educational methods and cutting-edge technologies, such as virtual and
augmented reality, to enhance simulation-based education. According to De Gagne
(2023), it is highly recommended for HEIls to integrate ICT meaningfully into their
nursing curricula to develop deep learning with an approach of education through
instruction, and not education with instruction. HEIs and healthcare services can offer
supervised access to the Internet for nurses in chosen shared areas such as staff
tearooms, or to access Wi-Fi or the Internet on their mobile phones (Cui, Tong, Wang
et al., 2024).

Addressing the issue on the security of future roles for nursing staff in a

changing nurse-patient environment

Nursing management plays an important role in the successful implementation of
DHTs, and if trusted, can boost its implementation (Strudwick, Booth, Bjarnadottir et
al., 2019). Therefore, a favourable nursing setting must be initiated through a positive
level of organisational readiness for digital transformation (Kruszynska-Fischbach,
Sysko-Romanczuk, Rafalik et al., 2021).

Education of nurses is needed to prepare for the forthcoming industries, and

therefore, healthcare settings must begin with the immediate transformation into a

153



digitally empowered profession (Mlambo et al., 2021). However, challenges for nurses
are ongoing in using digital technology by nurses (Livesay et al., 2023).

Nursing managers are recommended to enhance staff security by conducting
demonstrations and evaluations for nurses on the use of digital health technologies,
such as electronic medical records and telemedicine. These DHTs are much needed
in specialised units to prevent failures in the current technological systems (Mensah et
al., 2024). It is also recommended that nursing managers explain to nursing staff the
increased benefits of DHTs for nursing practices and promote the use of technology in

primary care settings (Altmiller & Pepe, 2022).

An ongoing concern is that nurses have generally not kept pace with the fast changes
in digital technologies and their impact on society. According to Chipps et al. (2022),
poor access to mobile networks and the slow speed of the internet can be identified
as barriers to ICT understanding and awareness among nurses in South Africa.
However, South African nurses are eager to become competent ICT users (le Roux,
Bimerew & Chipps, 2024; Bester et al., 2021). Therefore, it is important that HEIs
support and make students aware by offering ICT infrastructure and developing their

computer skills (Hanaysha, Shriedeh & In'airat, 2023).

With the fast-changing technological setting concerning new technologies such as Al,
it is recommended that it would be best for HEIs and healthcare providers to cross
technological gaps earlier rather than later, to guarantee staff security within the
workplace (Zirar, Ali & Islam, 2023).

Essentially, as machine technologies will not be able to replace nursing practice,
nurses need not be worried about the security of their employment (Olorunfemi &
Akinyemi, 2024). When challenged by the rise of technology in healthcare, nurses are
ready and willing to develop professionally and become better versions of the

outstanding healthcare workers that they are (Nilsen, Seing, Ericsson et al., 2020).
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5.3.2 Recommendations on the use of digital technologies for nursing students in
nursing education in HEIs

Nursing students need to recognise the improvements that the role of IT
brings to the delivery of effective nursing care

Digital Health Technology (DHT) in nursing uses different tools and technological
developments to improve patient outcomes (Dodson, Haase, Jeffreys et al., 2024).
DHT facilitates better communication between nurses and increases effectiveness in
healthcare settings (Wong et al., 2024). The nursing practice could develop an
educational discussion platform for nurses, as nursing students should become much
more familiar with using digital devices. In line with the opinion of Albagawi, Alsalamah,
Alharbi et al. (2024) and Khalil, Hantira and Alnajjar (2023), the integration of electronic
devices in the clinical environment of nursing students can help stimulate their interest
in technology and improve their participation in the nursing care of their patients.
Therefore, nurses can spend less time on administrative tasks and more time on
patient care (Motsaanaka, Makhene & Ndawo, 2024). The use of electronic medication
administration records (eMARs) will allow nurses to record medication administration
electronically, therefore removing the need for paper-based records (Park et al., 2024;
Naamneh & Bodas, 2024; Karnehed, Erlandsson & Norell Pejner, 2022).

Student nurses should acknowledge that technology in nursing can transform
communication among nurses, and lead to improved collaboration and better nursing
care of patients (Pulimamidi, 2024 ). Using telehealth technologies can make it easier
for nurses to, after their training, communicate remotely with patients and doctors to
provide suitable healthcare and to reduce the need for inpatient appointments (Charlly
& Swedlund, 2024). Students are starting to use mobile devices such as iPads,
smartphones, and tablets, allowing them to communicate with their peers and other
healthcare workers (Folger, Merenmies, Sjoberg et al., 2021). These devices should
be used to teach them how to access patient information and improve nursing care

management of patients (Gongalves-Bradley et al., 2020).

Nurse educators should develop nursing curricula proactively to prepare and equip
students with the required competencies for using the many digital technologies
available for healthcare practices (le Roux et al., 2024). It is recommended that HEIs

incorporate new teaching methods such as virtual and augmented reality technologies
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to provide features of simulation-based education (Kosmas, Nisiforou & Vrasidas,
2024). The combination of technology into the WIL component of nursing curricula
could not only offer students a combined learning experience but also allow them to
stay more interested in patients associated with DHTs, without being side-tracked
(Marougkas, Troussas, Krouska et al., 2023; Bester et al., 2021). Digital technologies
must be integrated into the teaching, learning, and clinical work environment of nursing
students because they are directly associated with online learning (Haanes, Nilsen,
Mofossbakke et al., 2024). The adoption of DHTs will enable benefits such as
convenience, fast access to patient information, self-assessment, and ongoing
exposure to technology (Balalle, 2024; Nuuyoma et al., 2023). It is therefore
recommended that HEIs employ nurse educators possessing tech-savviness abilities,
and the courage to lead the development of new models of patient care allowed by

digital technologies (Hammarén et al., 2024).

According to Okolo, ljeh, Arowoogun et al. (2024), all levels of nursing management
must invest and advocate more actively for a profession that is both balanced and
expanded by digital technology. The profession needs to change its use of digital
technology through the ongoing support of nurses to become knowledgeable and to
develop new scientific knowledge on information analysis, virtual examples of nursing
care, and the co-design of digital treatment plans for patients (O’Connor, Gibson, Lewis
et al., 2023).

Retaining an important number of nursing managers who understand the future and
unforeseen consequences along with opportunities of these kinds of technologies is
important to guarantee the quality and safety of the nursing profession (Buller, Hodo &
Williams, 2024). Opportunities for nurses of all specialities must be offered to add to
the development and application of digital healthcare policies in their workplace and
worldwide (Lottonen, Kaihlanen, Nadav et al., 2024). According to Padovano and
Cardamone (2024), the profession should re-evaluate cultural understandings of
technologies such as drones, robots, and other Al-enabled practices that can be
regarded as benefits to the nursing practice, rather than challenges. Collaboration with
technology developers, suppliers, and patients will be important to guarantee the
success of this understanding (Sony, Antony & Tortorella, 2023).
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Initiating a changed perspective amongst students on using IT devices in

delivering nursing care

According to Mohammadnejad et al. (2023), using digital technology can be important
for healthcare institutions to improve health, quality of life, and well-being of patients.
Students need to adopt a mindset that recognises how technology in healthcare
settings can enhance the quality of patient care (Cabero-Almenara, De-La-Portilla-De-
Juan, Barroso-Osuna et al., 2023). They should have a changed perspective toward
the correct use of technological equipment that can help them to guarantee a safe and
highly operational work environment for themselves (Jedwab, Manias, Redley et al.,
2023).

Owing to the introduction of new digital technologies such as Al, positive attitudes of
nurses concerning the integration of Al in future nursing care are highly advised (Rony
et al., 2024b). Nursing students should develop an awareness regarding ICT as a tool
for speedy and easy access to information (Bester et al., 2021). This requires that
nursing education institutions train and support students by offering ICT infrastructure
(hardware) in educational opportunities and developing student nurses' computer skills
(Sunnasy & van der Heever, 2024). HEIs should be accessible to learn more and to
adopt ICT to improve the learning experience of students (Mashau & Nyawo, 2021).
This approach not only facilitates the learning process of students but also adds to the
decision-making skills of students in the classroom and their clinical work environment

(Wagino, Maksum, Purwanto et al., 2024).

Nursing education must slowly introduce the automation of routine nursing tasks
during training, such as medication reminders and documentation, allowing nurses to
dedicate more time to patient-centered care (Yelne, Chaudhary, Dod et al., 2023).
Nurses must know why they should use new technologies in healthcare and have the
knowledge and skills to use them (Jedwab et al., 2021). According to Alowais et al.
(2023), the possible negative effects of introducing new technology in the healthcare
setting must be understood and eased to guarantee the continuation of safe and high-
quality patient care. Students, including senior nurses, should be important role
players in the multi-disciplinary team during discussions around new technology
implementation that may affect their work or workflow (van Houwelingen, Meeuse &
Kort, 2024).
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Addressing the issue on security of future roles for nursing staff in a

changing nurse-patient environment

The use of technology is gradually important in nursing education and healthcare
practice (Mohammadnejad et al., 2023). There is already a robotic transformation in
healthcare wherein robots have made nursing tasks and procedures more efficient and
safer (Weerarathna, Raymond & Luharia, 2023). Developments in healthcare
technology are slowly being made available to help nurses perform their daily tasks
and to care for patients more efficiently and safely (Farokhzadian, Khajouei, Hasman
et al., 2020). The nursing profession mandates that student nurses are taught to think
critically and to make positive decisions to deliver nursing care with competence
(Karaca, Kaya & Kaya, 2023).

The ongoing application of technological developments in nursing is important for most
healthcare organisations (van Houwelingen et al., 2024; Dykes & Chu, 2021). Nurses
joining these workplaces should be ready and accept new technological developments
such as robotic medical devices that can identify and monitor the well-being of patients,
assisting with procedures and surgeries, and manage important nursing functions
(Deo & Anjankar, 2023).

Students must understand that technology has also become a means that can reduce
the workload of nurses to allow them to be more efficient and happier about their jobs
(Alshammari & Alenezi, 2023). Utilising developments in nursing technology can
reduce staff burnout and improve staff retention levels (Wilton, Sheffield, Wilkes et al.,
2024). It is confirmed that technological developments are happening at a non-stop
pace, thereby transforming human health and wellness care (Katsoulakis, Wang, Wu
et al., 2024). According to Paul et al. (2023) a change in the healthcare sector brought
along by the 4IR are caused by among other things technological developments.
Although technological developments are good for the transformation of human health
it can also cause psychosocial problems such as job insecurity among nurses (Berardi,
Antonini, Jordan et al., 2024; Kaihlanen et al., 2023). These speedy developments can
have a huge impact on their uncertainty around their future roles as Professional
Nurses. According to Rony et al. (2024b) and Seibert, Domhoff, Bruch et al. (2021), Al
is part of digital technology and students must accept that it is already functioning in
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many areas in the nursing field. It is currently used at a slow pace and should be more
often used for the drawing up of nursing care plans for treatment, the assistance of
repetitive jobs, and in managing medication administration. Chaharsoughi,
Ahmadifaraz and Kahangi (2022) mention that the use of digital technologies in nursing
practice is increasing due to the significant role in patient care. Nurses thus fear that
the growing acceptance of Al may also force them out of their jobs (Rony, Parvin,
Wahiduzzaman et al., 2024c). The importance of nurses trained to show their role and
work along with technological practices is indicated by a study done by the McKinsey
Global Institute estimated that 800 million workers worldwide could be replaced by
robots by the year 2030 (Bazargani & Deemyad, 2024).

According to Kaminska, Zwolinski, Laska-Lesniewicz et al. (2023), active teaching
strategies using technology to improve student learning have replaced redundant and
dormant methods from the past. It is recommended that nurse educators include
educational technologies such as simulation and virtual simulation as part of their
lesson plans and teaching strategies to prepare nursing students for their future roles
as Professional Nurses (Matlhaba, 2023). Nurse educators should use skill
laboratories in a controlled setting, including simulation and virtual simulation as
teaching strategies (Koukourikos, Tsaloglidou, Kourkouta et al., 2021). This enables
nursing students with the required learning opportunities to apply quality and safety
competencies in the workplace, and to foster a safety mindset in nursing (Sherwood,
2021; Nel et al., 2021). These approaches support the engagement of the learner and
encourage adult learning principles of being self-directed, experiential, relevant, and
problem-centred (Darling-Hammond, Flook, Cook-Harvey et al., 2020; Gronseth &
Hutchins, 2021).

The changing landscape of healthcare, along with the ongoing entry of new equipment,
policies and procedures, requires nurses to be technically skilled (Al-Hassan & Al
Omari, 2023). Nurses will need to develop knowledge at all levels of education and
practice in applying information to support national quality initiatives aimed at
improving access to care, along with the management of care (Nyelisani, Makhado &
Luhalima, 2023). It is also recommended that healthcare systems hire nurses with
competencies (knowledge, skills, attitudes and values) in technology to use digital
platforms, Al and other technological developments to address social causes of health
and health equity (Cary, De Gagne, Kauschinger et al., 2024; Washington, Franklin,
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Huang et al., 2023). Further recommendations are that training for technological skills
must begin in the pre-accreditation of nursing education programmes and be further
supported in healthcare practice settings and advanced practice education (Jeffries,
Bushardt, DuBose-Morris et al., 2022). Using tablets and e-books instead of textbooks
enables learners to have extended access to speedily updated information (Wu, Lu &
Huang, 2023).

5.3.3 Recommendations on the use of digital technologies in healthcare for future
research

Nursing students need to recognise the improvements that the role of IT

brings to the delivery of effective nursing care

Butcher and Hussain (2022) think that digital technologies have the potential to
overcome the current problems and challenges facing the healthcare sector. The
shortage of skilled professionals, such as nurses and other healthcare staff, led to an
increased demand for long-term patient care due to ongoing demographic changes
(Matseke, 2023). The field of innovative digital technologies that is developed to
support nursing care is extensive (Huter et al., 2020). Therefore, more research on the
role that digital technologies can play to improve nursing care must be performed
worldwide (Chaharsoughi et al., 2022).

It is recommended that more research on technology in healthcare be done to reduce
the fast-growing demands for skilled healthcare workers in countries affected by
demographic changes. Technological inventions such as Al and the latest software
program ChatGPT have significantly changed the formation and organisation of the
healthcare sector (Bamel et al., 2023). Al has affected nursing since the early 1980s
by changing the nursing profession through assistive robotics (Mahmoudi & Moradi,
2024). The potential improvements Al can offer to healthcare settings are changing
daily nursing duties such as patient recordkeeping, wound care, patient education, and
medication administration (Encarnacdo, Manuel, Palheira et al., 2024). Nurse
educators can invest more in Al software programs such as ChatGPT that can create
artificial patient interviews and other simulation cases as combined learning tools used

by nurses (Glauberman, Ito-Fujita, Katz et al., 2023).
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Al in nursing could improve the organisation of patient referrals and treatment plans
and provide all the important information needed for doctors and nurses to make

appropriate decisions (Petersson, Larsson, Nygren et al., 2022).

It is recommended that nurses continuously improve their clinical practices to stay
smart and updated for healthcare providers and the new era of healthcare 4.0.
(Aranyossy & Halmosi, 2024). They should include new developing technologies in
their daily workload to achieve more advanced duties and responsibilities (Altmiller &
Pepe, 2022). There is a need for more high-quality studies to support the evidence of

the effectiveness of digital technologies for nursing care.

More added future research on outpatient, informal, and cross-sectoral patient care
should be done to utilise the potential of digital technologies (Busse, Nitsche,
Kernebeck et al., 2022). This will not only focus on improving the independence of care
recipients, but also on relieving the burden of ongoing care from formal and informal

carers.

Initiating a changed perspective on using IT devices in delivering nursing

care

The future practice of nursing in a technologically developed future would surpass the
use of nursing interventions to achieve an expected outcome (Xavier & Nunes, 2024).
According to Mahmoudi and Moradi (2024) and Vasquez et al. (2023), many nursing
duties are allocated to machines and Al due to technological advances occurring. It is
recommended that students should learn more about emerging technologies in
healthcare and gain more exposure and continuous orientation on how to operate
digital devices in specialised units (Junaid et al., 2022). If nurses don’t learn or are
exposed to digital technologies in nursing as part of the healthcare setting, they might
get replaced or grow frustrated when Al machines do their tasks more competently
(Mansour & Nogues, 2022).

Apart from the current changes in nursing education, more emphasis is recommended
on researching and developing technologies in the nursing field (Meum, Koch, Briseid,
etal., 2021). The number of new technologies being developed in the nursing field can
improve the quality of patient care and create more favourable working conditions for
nursing staff (Mlambo et al., 2021). According to Alshammari and Alenezi (2023),
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nurses should be involved in selecting which aspects of their practice can be allocated
to technology. The involvement of more nurses in the development of technology
would guarantee the combination of the human caring attitude and the encouragement
of person-centred care (Ghanbari-Afra, Adib-Hajbaghery, Dianati, 2022). More
research is needed to determine the outcome of this new technology in nursing and
how to fast-track its acceptance in nursing practice.

Address the issue on the security of future roles for nursing staff in a

changing nurse-patient environment

According to Berg, Green, Nurski et al. (2023), technology has an impact on job quality
determination worldwide. Healthcare settings are changing daily, and so are the
employment conditions of nurses (Llop-Gironés, Vracar, Llop-Gironés et al. 2021).
These technological changes have a mental effect on determining job security among
healthcare workers and have significantly increased the job insecurity factor among
healthcare workers (Ghani, Memon, Han et al., 2022). Due to the fast developments
in automation and Al, technology has replaced the human workforce, and job insecurity

is becoming a strong stressor in the present healthcare era (Mabungela, 2023).

Healthcare technology is making working conditions and life easier for healthcare
providers and patients, also increasing job insecurity among nurses (De Leeuw,
Woltjer & Kool, 2020). As a result of technological changes, healthcare settings are
faced with uncertainty to guarantee employment permanency among nurses
(Farokhzadian, Mangolian Shahrbabaki, Farahmandnia et al., 2024). Therefore, the
insecurity of nurses about their future role in a changing nurse-patient environment

has increased because of new technologies.

Changes in the nursing environment are an important part of nursing practice (Pereira,
Ribeiro, Mendes et al., 2024). According to Mabona et al. (2022), it is recommended
that healthcare providers prioritise the mental and physical well-being of the nurses by
nurturing a favourable working environment to guarantee that staff perform at their
best. A favourable and supportive working environment can result in positive patient
outcomes, guaranteeing healthcare workers achieve their goal of caring for their

patients (Maassen, van Oostveen, Vermeulen et al., 2021). It is also recommended
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that nursing managers and important shareholders identify factors that can reduce
resistance among nurses and pay special consideration to this before making changes
(Cheraghi, Ebrahimi, Kheibar et al., 2023). In doing this, nurses can provide safe and
quality patient care and improve the level of health and patient satisfaction (Cheraghi
et al., 2023; Jankelova & Joniakova, 2021).

It is recommended that it becomes the responsibility of all nursing managers and
healthcare management to ensure that nursing staff receive applicable training to
manage the new technology being introduced in healthcare settings. It is also
recommended that nursing managers should ensure that new technology is not
introduced too rapidly, and that staff have enough time to adjust to the current system
and in effect, are given time to change to the new system as well (Kunkel, Tietze,
Wilson, Fant, Rivard, Belchez, Forman & Husson, 2024). Workshops on DHTs should
become an institutional policy to ensure nursing staff get enough exposure to digital
technologies and how to operate these technologies (Kissi, Azakpah, Mensah et al.,
2024; Okoye, Hussein, Arrona-Palacios et al., 2023).

Key policymakers should develop practical and attainable policies and offer essential
training opportunities to healthcare workers on using digital health technologies. They
should be encouraged to bring an improved level of Human Resources (HR) policies
to boost the confidence and self-esteem among workers (Makapela & Mtshelwane,
2021; Hajizadeh, Zamanzadeh, Kakemam et al., 2021). Improved HR policies make
employees feel more secure and productive in their jobs (Zhenjing, Chupradit, Ku et
al., 2022).
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use digital technology in their nursing practice
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According to Zhang and Ibarra (2024), recommendations should be concrete and
specific. It must be supported with clear reasoning and directly connected to the
research objectives. Recommendations should be written in a manner that highlights
approaches so that other researchers can reproduce or duplicate the results to draw
further conclusions (Moreau & Wiebels, 2023). Recommendations should suggest
different directions that future research studies could follow, if appropriate (Chiu, 2024).
The recommendations of the study brought about a proposed schematic framework
that incorporates the aspects investigated in this study on the readiness of nurses to
use digital technology. This framework can form the basis for another study to
investigate the relationships of these variables as outlined in the proposed framework
(Figure 5.2).

5.4 LIMITATIONS OF THE STUDY

Limitations in research refer to any restrictions to your study based on the research
methodology and design (Theofanidis & Fountouki, 2019). Limitations are restrictions
that the researcher cannot control in their study. Limitations highlight opportunities for
any future research and boost a study’s credibility (Montgomery, 2023; Ross & Bibler
Zaidi, 2019). The study identified some limitations in the progression of the study,

which are presented as follows:

(i) The study was conducted at one of the four (4) academic nursing training
institutions in the Western Cape. Therefore, the findings cannot be
generalised to the other three (3) academic nursing training institutions in
the Western Cape. Future research on the readiness to use digital
technology in healthcare facilities needs to be conducted in other nursing
training institutions of the Western Cape to ascertain an overall estimation
of the readiness of nursing students to use digital technology in healthcare

facilities.

(i) The instrument was reliable and obtained an overall high Cronbach’s Alpha
(<) of 0.831. The study only focused on 3rd and 4th year undergraduate
nursing students. A larger study population could have given more
comprehensive findings, e.g., indicated if more significant differences

between junior and senior students existed on the phenomenon.

165



5.5 CONCLUSION

Nursing is gradually integrating digital technologies to improve patient care and
education. The introduction of digital technologies can provide better accessibility and
flexibility of healthcare for the public. However, it is still a new development in practice,
especially in public hospitals. Mobile devices, particularly smartphones and health
applications, can enable nurses to offer high-quality nursing care to outpatients. The
willingness of students to implement digital technology should be enhanced through
nursing education. Innovative pedagogical approaches to present the programme
content should create a learning environment where students are aware and willing to

use these devices in practice.

However, despite significant advances, challenges in nurses' use of digital technology
persist. This limits the potential benefits they bring to nursing practice and patient care.
To maximise the benefits of digital technologies, nursing must begin the immediate
transformation into a digitally enabled profession that can respond to the complex
global challenges facing health systems and society. The profession must consider its
role, knowledge, and relationships with technologies and patients to remain relevant
in digitally enabled societies and healthcare systems and continue to provide

compassionate care in a digital world.

The results of this study showed that despite the few challenges and disadvantages
reported regarding technology use, its use continues to grow extremely rapidly.
Furthermore, the study showed that technology in nursing education is used in both
clinical and classroom teaching to complement the learning of students. However,
there is still a gap in acceptance despite its upward trend. To meet the demands of the
4IR and the upward trend of technology use, the author of this study recommends that
further studies should explore the acceptance of technology use by educators and
students in nursing education. Also, further research is recommended on students’ and
educators’ attitudes towards technology use for teaching and learning in nursing

education.
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ANNEXURES

ANNEXURE A: INFORMATION SHEET

Ny

‘ Cape Peninsula
University of Technology

PO BOX 1906, Bellville, 7535
Tel: +2721-9596911

www.cput.ac.za

E-mail address: louwsonr@cput.ac.za

RESPONDENTS INFORMATION SHEET

Project Title: Readiness of senior students to participate in a nursing environment of digital

technology in hospitals in Cape Town

Dear Respondent

Introduction

My name is Randall Elton Louwson, and | am a registered master’s student in Nursing Science
at the Cape Peninsula University of Technology. | would like to ask you to offer me an
opportunity to explain the research that | wish to undertake, and to ask you to kindly participate
in completing a questionnaire. Please note that you are allowed to ask any questions you may
have at any time.

Purpose of the research study

In 2020, the healthcare sector was transformed into a new era called Healthcare 4.0. It is also
known as the era of smart medicine, an era brought along by the forthcoming 4IR. Nursing
students form a fundamental part of the healthcare sector, and in the use of Information

Technology (IT) in our healthcare environments.

Therefore, it is of extreme importance that these students should be ready for a technology-
mediated healthcare environment in the new era of healthcare. They should acquire basic
technology skills such as obtaining competence in both the use of patient care technologies

and information management systems.
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The objectives of the study are to determine the extent to which senior students are ready to
participate in a nursing environment of digital technology in hospitals in Cape Town, as well
as to describe the support to be given to nursing students to be ready for a nursing environment
of digital technology in hospitals in Cape Town.

Description of study procedures

You, as a respondent, will be asked to complete a questionnaire. The questionnaire consists
of 39 items and should not take longer than 30 minutes to complete. The items in the
questionnaire will explore your psychological awareness, skills developments, social and
interpersonal relationships, and knowledge regarding your readiness as a nursing student to
participate in a nursing environment of digital technologies in the hospitals of Cape Town. To
protect your confidentiality and anonymity, no identifying details such as your names,
surnames or student numbers will be used on the questionnaires, the questionnaires will only
be coded. You will complete the questionnaire at your academic institution of training (Bellville
campus) or private space in your own time. After the completion of the questionnaire, it will be
closed in an envelope and placed in a sealed box, collected by the researcher and sent to a
statistician for data analysis. It is only the researcher and statistician that will have access to

the responses in the questionnaires.
Risks or discomfort

No actions that might be harmful or cause any discomfort to you as a respondent will be
undertaken. In the event of any unforeseen circumstances, the assistance of a lecturer with
advanced psychiatric training will be nearby to be consulted.

Benefits to the respondent or others

The benefits of this proposed study for nursing students will be to identify possible gaps in the
readiness of students in the education and healthcare settings for the use of technology, that
may psychologically affect nursing students to render nursing care in such a technology-
mediated environment in the new era of healthcare brought along by the forthcoming 4IR.
Privacy, anonymity and confidentiality

Anonymity will be ensured as no personal information and responses, will be gathered or
shared without your knowledge as the respondent. To protect your right to stay anonymous
no identifying details such as names, surnames or student numbers will be used in the
questionnaires. The researcher will make use of coding on the questionnaires. The student
will complete the instrument in a private space. The questionnaires will be returned to the
researcher in an enclosed envelope placed in a sealed box. It will only be the researcher and
the data analyst who will have access to the questionnaires of the respondents, to ensure

confidentiality of the data. After the data analysis, the questionnaires are stored in a secure
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place for five (5) years after which it will be destroyed. The findings from the questionnaires
will be published in at least one peer reviewed article and made available to the community of
students on request and presented at an educational session to lecturers and nurses from the

facilities where students are placed.

Conditions of participation

The participation in this study is entirely voluntary. No pressure will be put on you as a student
to take part in this study. The decision to participate is entirely up to you. If you decide to
participate in the study and later decide that you want to withdraw, you can do so without the
fear of unjust or prejudicial treatment by the researcher. As a respondent, you will be required
to sign an informed consent form. This means that the purpose of the study, and ethical
principles that will be adhered to, e.g., confidentiality and anonymity, will be explained. The
contact details of the researcher will be available to enable you to direct any questions or
concerns directly to him.

Expenses

You would not have to pay anything to be a respondent in this study. You will also not be paid
to be part of this study. The questionnaire, envelope as well as a black pen will be provided
to you.

Contact details

This research study is being conducted by Randall Elton Louwson, a Clinical Educator in
Midwifery Nursing Sciences and currently employed at the Cape Peninsula University of
Technology (CPUT), Athlone campus.

Please feel free to contact the researcher personally if you have any questions or concerns

about the study. The contact details are as follows:

Researcher: Randall Elton Louwson
Telephone number: 0615422598 or 0747344312
E-mail address: louwsonr@cput.ac.za or randylouwson@gmail.com

Should you have any questions regarding this study and your rights as a research respondent,

or if you wish to report any problems you have experienced related to the study, please

contact:
Supervisor: Professor K. Jooste
Postal Address: Cape Peninsula University of Technology
P O Box 1906, Bellville, 7535
Telephone number: (021) 959 2271
E-mail address: kjooste1@gmail.com

joosteka@cput.ac.za
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ANNEXURE B: CONSENT FORM

N |

‘ Cape Peninsula
University of Technology

PO Box 1906, Bellville, 7535
Tel: +2721-9596911

Email: louwsonr@cput.ac.za

WRITTEN INFORMED CONSENT

Letter of request to participate in the study.

Project Title: Readiness of senior students to participate in a nursing environment of digital

technology in hospitals in Cape Town

e The purpose, study procedures, risks, benefits, confidentiality, and conditions of
participation for this study have been explained to me in a language that | understand.

e | am freely and voluntarily agreeing to participate in the study.

¢ | understand that if | want to withdraw at any stage, | am free to do so without the fear
of unjust or prejudicial treatment by the researcher.

e My questions about the study were answered after reading the information sheet.

e | understand that | can contact the researcher or his supervisor if | have any questions
or concerns regarding the study.

Respondent’s signature

| agree to complete the questionnaire for this study

Witness

Date

255


mailto:louwsonr@cput.ac.za

ANNEXURE C: QUESTIONNAIRE

N\ |

‘ Cape Peninsula
University of Technology

PO Box 1906, Bellville, 7535

Tel: +2721-9596911
www.cput.ac.za

E-mail address: louwsonr@cput.ac.za

Topic: The Readiness of senior students to participate in a nursing environment of

digital technology in hospitals in Cape Town

Purpose: The purpose of this questionnaire is to explore the readiness of senior nursing students to
engage in a new era of healthcare that uses digital technology to render high-quality nursing care in the
forthcoming 4IR. Please answer all questions as honestly as possible, as there are no right or wrong
answers. It will take you about 30 minutes to complete the questionnaire.
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Section A: Demographic information

Dear Respondent

All information will be treated as confidential, and the researcher undertakes not to reveal any
individual information that appears in this questionnaire.
Please indicate your answer by placing a cross (X) in the box next to the appropriate answer.

What is your gender?

Male

Female

LGBQTI

What is your age (In complete years)?

What is your home language?

English Northern Sotho Tsonga
Afrikaans Southern Sotho Swati

Xhosa Venda Ndebele
Zulu Tswana Other

What is the name of your current nursing programme?

Baccalaureus Technologiae

Nursing Science Degree (4 years)

Bachelor of Nursing (4 years)

@ What is your marital status? *If other, please specify on the dotted lines

Married

Single

Divorced

Yes No

7 Do you work with a computer daily?
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Section B: Technological readiness

Indicate to what extent you are ready to participate in the forthcoming digital changes,

emerging in the new era of healthcare. Place an X below the score you think is appropriate to
the item, on your right-hand side of the questionnaire.

The concept “readiness” will be measured in this instrument, referring to your willingness
and preparedness for partaking in a digital-orientated nursing environment.

The items will be guided by examples to make the content clearer to answer.

Scale: 1 = Totally unwilling, 2 = Unwilling, 3 = Neutral, 4 = Willing, 5 = Totally willing

Example: Totally Unwilling Neutral Willing Totally
unwilling Willing
As a nursing student, I... 4 5
suggest the use of an iPad to do X
assignments.
WILLINGNESS
As a nursing student, I am willing (ready) to participate in the digital changes emerging in healthcare,
because...
Psychological awareness
1. Digital devices become the drive behind how we as individuals, or in groups, will 11213 |4
think about the nursing profession.
2. Digitalisation in nursing transforms the traditional methods of treatment through 1123 |4
digital intelligence e.g., written programs.
3. A trend in the field of nursing will occur of less physical involvement with the 1123 |4
patient.
4. Patients and nurses connect in new ways through a digital-designed nursing process, | 1| 2 | 3 | 4
rather than the traditional hands-on approach.
5. Insecurity around the risk of being replaced by robotic nursing care in the futuremay |1 | 2 | 3 | 4
lead to mental conditions among nursing staff such as depression.
6. The use of Information Technology in health care increases nurse’s feeling of job 1123 |4
satisfaction.
e An environment of higher productivity is brought along by healthcare technology, 1123 |4
causing nursing staff to feel useful.
Skills development
8. Nurses employ new technologies in their daily work life such as electronic duty 1123 |4
rosters.
9. Different skills will be required to operate digital devices in the workplace. 1123 |4
10. | The use of mobile application technology e.g., a smartphone, will give nurses speedy | 1| 2 | 3 |4
access to information, e.g., a reminder to give pain medication to a patient.
11. | New technologies such as robots providing nursing care will participate more 1123 |4
actively in the workplace, such as, e.g., with the distribution of meals to patients.
12. | After discharge from the hospital, patients will be monitored in their daily activities 112 |3 (4
by a mobile application to ensure their well-being.
As a nursing student, I am willing (ready) to participate in the digital changes emerging in healthcare,
because...
13. | Nurses demonstrate how to perform an Electrocardiogram (ECG) on a manikinto [1| 2 | 3 [ 4
peers in the workplace.
14. | Nurses can access basic computer Window programmes such as Microsoft Word, [ 1| 2 | 3 | 4
Excel or PowerPoint in preparing a patient presentation to peers.
123 |4
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15. | Nurses make use of electronic health records for patients as it improves patient care
through means of accuracy records.
16. | Nurses can access internet sources to gain more information, e.g., the precautionsto | 1| 2 | 3 |4
give certain medicine to a patient, while working in a healthcare unit.
17. | Routine nursing tasks, such as the checking of vital signs, are revised to e.g., 1123 |4
accommodate more digital orientated devices.
18. | Nurses are able to use their cellphones to search for information about a patient’s 1123 |4
diagnosis, to e.g., explore appropriate treatment options.
Social and interpersonal relationships
19. | The quality of the relationship between healthcare providers and patients of different | 1| 2 | 3 | 4
cultures improves through digital translation applications, such as Google Translate.
20. | The use of IT in healthcare allows nurses more time to improve patient care. 1123 |4
21. | Inter-communication between staff members in healthcare settings is done 1123 |4
differently, e.g., an electronic handover of patients by means of Zoom.
22. | The use of Information Technology (IT) in healthcare improves communication, 1123 |4
benefiting patients.
23. | Telehealth/telemedicine allows patients to consult with doctors over long distances. 1123 |4
24. | The use of interactive two-way video teleconferencing in medical consultations 1123 |4
lessens the volume of inpatient hospital visits.
Knowledge
25. | Information Technology in healthcare is needed to improve high-quality patientcare. |1 | 2 | 3 | 4
26. | Mobile technologies increase the number of patient admissions, leading to earlier 112 |3 |4
diagnosis and treatment.
27. | The introduction of the subject Technology in nursing education programmes will 1123 |4
benefit nurses to use technology as Professional Nurse.
28. | The use of IT reduces the paperwork accomplished by nurses. 1123 |4
29. | The use of smart-bed technology as an in-room monitoring tool provides regular 11213 |4
updates on a patient’s activities, such as vital signs.
30. | Patients will be able to make use of medical online software to complete their 1123 |4
medical history, which could facilitate more accurate diagnoses.
31. | The use of cloud storage for patient information helps to improve accessibility while | 1| 2 | 3 | 4
reducing wastage.
As a nursing student, I am willing (ready) to participate in the digital changes emerging in healthcare,
because...
32. | The use of digital virtual assistants such as Siri (Apple’s virtual assistant) will 112 3|4
monitor the patients before admission is needed.
33. | The use of 3D printing is used to create, e.g., prosthetics, or customized dental 112 |3 |4
devices to improve patient care.
34. | Future nurses require a higher level of education when operating digital devicesor |1 | 2 | 3 | 4
machines in healthcare settings, as currently.
35. | Healthcare training institutions make use of virtual reality technology, such as 1123 |4
simulation, to enhance the learning experience of nurses.
36. | Nursing units making use of digital devices require fewer nursing staff than in the 11213 14
past.
37. | The movement towards robotic surgery creates an environment of assisting more 112 |3 |4
patients in a shorter period.
38. | Electronic databases, such as patient records, are protected from cyber-attacks to 1123 |4
prevent the compromise of patient confidentiality.
39. | Radio-frequency identification (RFID) technology will improve patient care by 112 |3 |4
providing information about the patient’s vital signs.

Thank you for your participation...
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ANNEXURE D: LETTER FOR CONSENT FROM HEAD OF DEPARTMENT

To:

PO Box 1906, Bellville, 7535
Tel: +2721-9596911

E-mail address: louwsonr@cput.ac.za
26 October 2021

The Head of Nursing

Cape Peninsula University of Technology
P O Box 1906

Bellville

7535

RE: Request for permission to conduct a research study at the Cape Peninsula

University of Technology (CPUT) — Bellville campus

My name is Randall Elton Louwson, and | am a student registered for a master’s degree at the

Cape Peninsula University of Technology in Bellville.

My study title is Readiness of senior students to participate in a nursing environment of

digital technology in hospitals in Cape Town. | hereby request to conduct my research

study under your guidance and supervision, at the nursing department of the Cape Peninsula

University of Technology, Bellville campus.

Data collection will be obtained by:

A questionnaire that will be completed by filled out by 3rd-and-4th year nursing
students at Bellville campus. The researcher will, with the assistance of a lecturer
familiar with the study participants, help with the distribution and collection of the
complete questionnaires.

The researcher will schedule a suitable date and time with the Head of Department
Campus, and according to the student’s year plan, so as not to disrupt the academic
program.

The researcher will ensure that the data collection process will not interfere with the
academic responsibilities or requirements of the respondents.

The researcher will under no circumstances, use any consumables, nor infrastructure

of the research site (the university).
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e Therefore, the researcher will provide a questionnaire and his own black pens to
students who are not in possession of pens, so that no unnecessary financial expenses
will be expected of the respondents.

» It should not take longer than 30 minutes for each respondent to complete the
questionnaire. The questionnaires will then be collected by the researcher that will be
placed in an enclosed envelope.

= The researcher will adhere to the respondent’s rights to privacy, confidentiality, and
anonymity. No names, surnames or identity numbers will be used on the questionnaire.
The researcher will only make use of numbers.

» No actions will be taken that might harm or cause discomfort to the respondents.

= The respondents will receive an information letter in which aspects of the research
study will be explained. The information letter contains contact details of the researcher
as well as the supervisor. The respondents are free to make contact if they have any
questions or concerns before deciding if they want to participate in the research study
after which they will sign an informed voluntary consent letter. The respondents will
also be made aware of the fact that they can withdraw at any stage without the fear of
unjust or prejudicial treatment by the researcher.

= Completed questionnaires are kept under lock and key for at least 5 years, after which
they will be destroyed. It will only be the researcher and the data analyst who will have
access to the complete questionnaires. The data will be presented as numbers, which
will be used in the completion of this study, as well as in the reporting of this study.

= The researcher will make use of cloud-based storage options on either Google Drive
or Microsoft OneDrive to store digital research data. The Protection of Personal
Information Act 4 of 2013 (POPIA), which came into effect on 1 July 2021, requires that
research data comprising personal information must be protected in a secure storage
environment. Anti-hacking software will ensure that the data stored is protected and

that the confidentiality of study participants remains anonymous.

| am also requesting a classroom at the respective campus, where there is a private space for
the respondents to complete the questionnaires. | am attaching the proposal, information sheet

as well as the informed consent sheets for your information.
Looking forward to your favorable consideration.

Kind regards,

Randall Elton Louwson
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5 . lAquO-N

Researchers Signature

Date: January 2022

Researcher: Randall Elton Louwson, Clinical Mentor (Midwifery Nursing Sciences),
CPUT/WCCN, Metro-west campus

Work Address: Western Cape College of Nursing
100 Klipfontein Road
Athlone
7760

Telephone numbers: 0615422598 / 074734312.

Email address: louwsonr@cput.ac.za

Should you have any questions regarding this study and your rights as a research respondent,

or if you wish to report any problems you have experienced related to the study, please

contact:

Research Supervisor: Prof Karien Jooste

Postal Address: Cape Peninsula University of Technology
P O Box 1906, Bellville, 7535

Telephone number: (021) 959 2271

E-mail address: kjooste1@gmail.com

joosteka@cput.ac.za

This research has been approved by the Research and Ethics Committee of the Faculty of
Health and Wellness of CPUT.
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ANNEXURE E:  LETTER FROM HEAD OF DEPARTMENT TO CONDUCT
THE RESEARCH STUDY

N |

‘ Cape Peninsula
University of Technology

PO Box 1906, Bellville, 7535
Tel: +2721-9596911

8 February 2022

The Office of the HOD: Department of Nursing Science
Cape Peninsula University of Technology

P O Box 1906

Bellville

7535

RE: Request for permission to conduct your research study at the Cape Peninsula

University of Technology (CPUT) — Bellville campus

Dear Mr Louwson.

| hereby grant you permission to conduct your research study on the READINESS OF
SENIOR STUDENTS TO PARTICIPATE IN A HEALTHCARE ENVIRONMENT OF DIGITAL
TECHNOLOGY IN HOSPITALS IN CAPE TOWN, at the Department of Nursing Science,

Bellville campus.

Please contact the departmental secretary Ms. Vuyokazi Zisile, to arrange a meeting with
one of the level coordinators Ms. Chantal Settley to discuss possible dates to access the
student population. All the best with your study.

Regards,
I‘%M¢LLL§ HOD: Department of Nursing Science

pp Prof. K Jooste.
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ANNEXURE F: ETHICS CLEARANCE CERTIFICATE

S

‘ Cape Peninsula
University of Technology

HEALTH AND WELLNESS SCIENCES RESEARCH ETHICS COMMITTEE (HWS-REC)
Registration Number NHREC: REC- 230408-014

P.O. Box 1906 « Bellville 7535 South Africa
Symphony Road Bellville 7535
Tel: +27 21 959 6917
Email: sethn@cput.ac.za
22 November 2023
REC Approval Reference No:
CPUT/HWS-REC 2022/H4 (renewal)

Faculty of Health and Wellness Sciences
Dear Mr. Louwson
Re: APPLICATION TO THE CPUT HWS-REC FOR ETHICS CLEARANCE

Approval was granted by the Health and Wellness Sciences-REC to Mr. RE Louwson for ethical clearance. This
approval is for research activities related to research for Mr. RE Louwson at Cape Peninsula University of
Technology.

TITLE: Readiness of senior students to participate in a nursing environment of digital technology in hospitals
in Cape Town

Supervisor: Prof. K Jooste and Dr. P Mudaly
Comment:

Approval will not extend beyond 23 November 2024. An extension should be applied for 6 weeks before this
expiry date should data collection and use/analysis of data, information and/or samples for this study continue
beyond this date.

The investigator(s) should understand the ethical conditions under which they are authorized to carry out this study
and they should be compliant with these conditions. It is required that the investigator(s) complete an annual
progress report that should be submitted to CPUT HWS-REC in December of that particular year, for the CPUT
HWS-REC to be kept informed of the progress and of any problems you may have encountered.

Kind Regards
% i ~

Dr. Samantha Meyer
Chairperson — Research Ethics Committee
Faculty of Health and Wellness Sciences
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ANNEXURE G: STATISTICAL ANALYSIS REPORT

30 Kingfisher Walk,
Fairtrees Retirement Village,
Durbanville,

7550

2024-09-02

Certificate of service

This is to certify that |, D.J. van Schalkwyk, performed all the statistical analyses for Mr
Randall Louwson’s MSc research project.

Regards

=

Dirk Jacobus van Schalkwyk
Emeritus Professor in Statistics
PhD University of London
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ANNEXURE H: EDITING LETTER

FRANCI CRONJE

(PhD, Media Studies)

—

==

% Avuthor’s Development Editor

Cell: 0825573647 Email: franci.cronje@gmail.com

Banking details:
DR FRANCI CRONJE

FNB Cheque Account 510600875%6
Century City
Branch code: 209809

Date: 29 November 2024

To whom it may concern:

I hereby confirm that | have edited the dissertation:

Readiness of senior students to participate in a nursing environment of digital
technology in hospitals in Cape Town

The author, Randall Elton Louwson, ultimately decided whether to accept or decline
any recommendations made by the editor, and it always remains the author’s
responsibility to confirm the accuracy and originality of the completed work.

Signed:

L

—

Dr Franci Cronje
PhD (Media Studies); MA(FA); MPhil in Higher Education

Email: franci.cronje@gmail.com
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ANNEXURE I: LINK TO PLAGIARISM REPORT

Mr

by Randall Elton Louwson

Submission date: 12-May-2025 08:21AM (UTC+0200)
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