
Academic Editor: Xujuan Zhou

Received: 11 March 2026

Revised: 9 May 2026

Accepted: 11 May 2026

Published: 30 June 2026

Copyright: © 2026 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license.

Article

Digital Technology-Based Learning to Facilitate Critical
Thinking by Student Nurses in Clinical Practice
Evelyn Lindiwe Ngobeni 1, Agnes Makhene 2,* and Lerato Matshaka 2,*

1 Gauteng College of Nursing, Ann Latsky Campus, Auckland Park, Johannesburg 2006, South Africa;
lindiwe.mohoaduba@gauteng.gov.za

2 Gauteng Department of Health Research and Compliance, Johannesburg 2001, South Africa
* Correspondence: agnesm@uj.ac.za (A.M.); loratom@uj.ac.za (L.M.)

Abstract

Background/Objectives: Critical thinking in healthcare settings is essential in nursing
and is a key element of delivering high-quality patient care. However, the disconnect
between theoretical knowledge and practical application, along with pressure from work-
loads, continues to create persistent challenges in nursing education. In this context, the
increasing demand for facilitators to cultivate critical thinking skills in students necessitates
technological approaches. Digital technologies can supply access to learning materials,
clinical case studies, and interactive tasks that reinforce critical thinking principles. They
can also support personalized learning paths and provide immediate feedback to learners.
Methods: The study used qualitative, exploratory, and descriptive methods to achieve
its objectives. A purposive sampling technique was used to intentionally select clinical
facilitators and student nurses as participants. The sample included eleven female clinical
facilitators, two male clinical facilitators, eight female student nurses, and four male student
nurses. Data was gathered through semi-structured individual interviews. Results: A total
of 25 participants were identified and met the eligibility criteria. The study was conducted
at a nursing education institution in Gauteng, to get perceptions of both clinical facilitators
and student nurses on how critical thinking can be enhanced using digital technology
in clinical practice. Study participants perceived that digital technology is a promising
strategy to support the development of critical thinking skills. Conclusions: The transi-
tion to digital technology-based approaches will provide accessibility to various learning
platforms across time and location to facilitate the critical thinking and competencies of
student nurses.

Keywords: digital technology; facilitation; nursing; critical thinking; student nurses

1. Introduction
Critical thinking is an evidence-based, disciplined reasoning that is clear, reasonable,

or open-minded (Adhikari, 2025) [1]. Developing critical thinking skills in nursing is
essential for building a scientific foundation for the profession and for creating disciplines
in which the use of theoretical perspectives is increasingly assessed and applied. According
to [2], Critical thinking skills are important for nurses, like other health practitioners, to
effectively manage complex care situations in a challenging environment that demands
increased accountability. One of the goals of nursing education is to produce nurses with
the ability to think critically and thus be able to provide safe nursing care. Upon graduation,
nurses must have critical thinking skills in addition to basic nursing and science knowledge
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to make the appropriate clinical judgment [3]. The development of these skills requires a
different teaching and learning strategy. Critical thinking characters and learning styles of
student nurses are of primary concern to nurse clinical facilitators because they influence
the teaching methods used in their development. Student nurses who think critically in
line with creative thinking and innovation will be useful to survive in the dynamics of the
4.0 industrial revolution and beyond [4]. The use of digital technology leads to dynamic
work, internationally and in multi-disciplinary environments; therefore, competencies such
as flexibility, adaptability, and innovation will facilitate creativity, critical thinking, and
change management.

Digital technology has become an indispensable part of student nurses’ daily lives.
Students can easily obtain information from the internet without any space or time lim-
itations. In 2022, 81.6% of adults in the US were smartphone users [5]. According to the
data by Statistics South Africa and the Independent Communications Authority of South
Africa [6], almost fifty-five million persons (96.1%) have a smartphone in South Africa.

Today, we all use digital technology and other information and communication tech-
nologies for a variety of social and professional purposes. Digital technology facilitates
mobility as well as flexibility for information retrieval [7]. These attributes make it an
important approach for clinical nursing education and practice, where access to evidence-
based facts is necessary to ensure critical thinking skills and the best possible standards of
care. This may be especially factual in the context of community practice, where students
are often lacking access to information resources and may be required to make clinical
decisions in the absence of facilitator support [8]. With the rapid development of informa-
tion technologies and mobile devices, digital technology-based learning to facilitate critical
thinking has made great progress in nursing education in many countries [9].

The utilization of technology differs among various categories of healthcare profes-
sionals and in diverse environments, as learning is often more engaging when students
can pose questions and debate the findings of experiments documented with smartphones,
thereby enhancing their critical thinking abilities [10]. For instance, some studies report
that medical journal mobile apps are more commonly used by physicians than by nurses,
encouraging active exploration through engaging elements and offering instant access to
information that necessitates medical students assessing their significance and reliability,
thereby fostering skills in appraisal for critical thinking [5]. Studies have also found that
employing digital technology-based applications such as calculators, web-based education,
simulations, forums, and virtual learning environments improves nurses’ critical think-
ing abilities in nursing operations [11]. Many medical mobile apps targeting healthcare
professionals to promote evidence-based practice by enabling the evaluation of new in-
formation against current knowledge, which can enhance students’ critical thinking and
their capacity to interpret, analyze, and draw conclusions from complex data, encouraging
a more reflective comprehension instead of simple memorization, are available. Their
number is growing [12]. Student nurses could take advantage of the qualities of mobile
learning apps with their portability and accessibility to link theoretical knowledge to more
complicated real-life situations, which increases their critical thinking, self-confidence and
learning efficiency.

Some features of digital technology have become a useful resource for student nurses
in the clinical setting [13]; for example, smartphones make it easier to calculate drug doses
and access information related to health and clinical tools [14]. For these reasons, digital
technology could have significant potential to support student nurses’ critical thinking, as
well as improve the care provided to patients [15].

However, there is no in-depth information about the quality and credibility of the
resources that student nurses use on their mobile devices [16]. In addition, digital technol-
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ogy encourages communication between peers, clinical facilitators, or preceptors, enabling
them to share information, experience, or advice, constituting a part of their training. Fur-
thermore, mobile device use can help to improve self-efficacy, critical thinking, clinical
competencies, and promote clinical efficiency and subsequently minimize the stress of
student nurses during their clinical practice [8]. The latest information needed in clinical
work is generally available online but rarely is there a computer or laptop in the clinical
work areas. Therefore, this study aimed to explore, using a qualitative approach, the per-
ceptions of clinical facilitators and student nurses of their experiences with the use of digital
technology in clinical areas and perceived challenges within clinical nursing education. It
was therefore evident that there is a need for a mobile and practical device to access clinical
information for the enhancement of the critical thinking of student nurses [17].

2. Materials and Methods
2.1. Design

This research adopted a qualitative descriptive approach to explore the previously
little-examined experiences related to fostering critical thinking through digital technology.
This methodological approach was selected because it enables a direct, low-inference
summary of occurrences using the participants’ everyday language. Creswell & Creswell
describe the qualitative descriptive approach as a comprehensive, flexible, and practical
approach designed to provide a straightforward, rich description of events, phenomena or
human experiences. It is well-suited to the objective of uncovering practical perceptions for
the facilitation of critical thinking in this context [18]. The study was conducted using the
thematic analysis process of transcribing, coding, and identifying recurring patterns and
insights into how strategies to facilitate critical thinking are perceived by the participants.

2.2. Population and Sampling Method

A purposive sampling method was used to select clinical facilitators as the main
personnel who facilitate clinical learning for the student nurses. The recruitment followed a
two-way pathway: firstly, the nursing education institution under study identified clinical
facilitators who accompanied student nurses in their clinical settings during placements
for participation in the study and also assisting in recruiting student nurses; secondly, the
identified clinical facilitators acted as intermediaries, facilitating access to eligible student
nurses in their third year of study and providing details so that those interested in partici-
pating voluntarily could contact the researcher. A total of 20 clinical facilitators from the
nursing education institution under study, were contacted; of these, 13 agreed to participate
in the study and signed the consent forms and 7 declined due to lack of availability. A total
of 27 student nurses in the third year of study were identified for participation; of these,
12 agreed to participate and signed the consent forms and 15 declined, citing lack of interest
in participating. The established inclusion criteria were clinical facilitators who have 1 or
more years of experience in clinical accompaniment of student nurses in clinical areas, and
students who are in their third year of study as they have sufficient information on chal-
lenges in the clinical areas where they are placed. The sample size was determined based
on the sufficiency of the information obtained, which allowed us to adequately address the
research question and generate a rich and detailed understanding of how facilitation of
critical thinking could be enhanced through digital technology-based learning.

2.3. Method of Data Collection

Data collection was conducted by the primary researcher, a female nurse educator
holding a master’s degree in nursing education to explore and describe the perceptions
of clinical facilitators and student nurses on how critical thinking could be facilitated

https://doi.org/10.3390/nursrep16070226

https://doi.org/10.3390/nursrep16070226


Nurs. Rep. 2026, 16, 226 4 of 16

through digital technology. The researcher has extensive experience in teaching student
nurses, which provided relevant contextual understanding of the participants’ environment.
Prior to the commencement of the study, participants attended a formal presentation
delivered by the researcher, which served to introduce the study’s aims and establish
an initial connection. During the semi-structured interviews, the researcher focused on
building rapport to ensure a comfortable environment for open dialogue, while remaining
mindful of her professional background to mitigate potential bias. The COREQ guidelines
were followed to ensure transparency, quality and comprehensive reporting of the semi-
structured interviews [19]. Semi-structured individual interviews were used to collect data
from the willing participants. This allowed flexibility in the availability and convenience for
the participants, and the freedom to express their perceptions in focused areas and settings
that were non-threatening [20]. Data was collected during April 2025–July 2025, between
Monday and Friday, in the participants’ preferred settings, e.g., the clinic and the facilitators’
offices as per participants’ availability, scheduled appointments, and convenience. The
duration of the interviews ranged from forty-five to ninety minutes, and open-ended
questions were used to obtain rich data from the participants. No repeat interviews were
carried out during this study. The semi-structured individual interviews were conducted to
explore and describe the perceptions of the participants by responding to the research data
collection question: How can the critical thinking of student nurses be facilitated through
digital technologies? Subsequent questions emanated from the participants’ responses for
exploration, ensuring the clarity, increased credibility, and authenticity of the data. Field
notes and audio recordings were taken for verbatim transcriptions. Data saturation was
reached, as the twenty-five participants who volunteered, signed informed consent, and
participated in the semi-structured individual interviews provided rich data information.

2.4. Data Analysis

The interviews were done through audio recording, and were transcribed verbatim
through the Transcribe tool (https://pdfsimpli.com/) for manual transcription of speech-
to-text conversion. The matrix-building method of data analysis as guided by [21], a
framework which included data consolidation, displaying consolidated data in matrices,
drawing, and verifying conclusions, was used. A table was created with columns and rows
to arrange the collected data for easy viewing, analysis, and comparison of information.
Data collection questions were separated into rows. Information was collected from various
participants during interviews, where similar responsive patterns related to the question
were clustered and consolidated into a sole source to enrich data on the clustered informa-
tion. The two groups of participants converge, for a collective, integrated phase, which
resulted in a shared understanding or output. Consolidated data were then put together
to assist with systematic and extensive data analysis. A constructed matrix framework
assisted the researcher with detailed analysis, consolidation, and display, to facilitate the
understanding and meaning interpretation of the data. The data was revisited, and initial
codes were created from the datasets, which were organized based on meaning and pat-
terns, leading to the identification of themes. The themes were developed and assessed by
the author and corresponding authors. The coding process was conducted in an iterative
manner, with two supervisors independently coding the data, and any discrepancies were
discussed and resolved until a consensus was achieved. Four main themes were developed
by verifying and drawing conclusions from the collected and consolidated data.

2.5. Ethical Considerations

The study was approved by the ethics committee at the University of Johannesburg,
South Africa (REC-3037-2024). All participants were given an information leaflet prior to
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commencing the study; the participants were well informed about the purpose of the study
and signed consent forms to participate in the semi-structured individual interviews; they
were also aware of their right to withdraw their informed consent and decline to answer
questions asked at any time, without penalty. Continuous reminders of the option to with-
draw during interviews were given and their confidentiality and anonymity preservation
was ensured. In compliance with the Protection of Personal Information (PoPIA) Act 4 of
2013, all participants’ personal data were anonymized by assigning alphanumeric codes (P1
to P25) before analysis and storage. Data will be stored for five years following publication
of the study and subsequently deleted permanently. No AI tool was used to process the
participants’ data.

2.6. Reflexivity

The trustworthiness of the study was ensured by adhering to the Lincoln and Guba
criteria [22]. Transferability was addressed by providing a comprehensive account of
the methods and data collection, as well as direct quotations in the presentation of the
findings. Conformability was attained through the independent analysis of transcripts by
the principal author and corresponding authors, followed by a collaborative session to
compare, correlate and discuss emerging themes according to the guidelines established by
Holloway and Galvin [23] to ensure the validity and accuracy of the data. The discrepancies
related to the study design, data analysis and conclusions were discussed between the
researcher and supervisors until a consensus was reached. To reduce interviewer bias,
the interviews were carried out by the principal researcher. Concerning reflexivity, the
principal researcher has experience as a facilitator in various clinical environments, without
any professional ties to clinical teaching; this allowed for a more impartial demeanor
during the process of data collection and interpretation. Nonetheless, before starting the
study, the researcher and supervisors reflected on their own beliefs and assumptions about
facilitating critical thinking, recognizing that these could affect the research process. To
counteract this influence, a continuous practice of reflexivity was implemented throughout
the study, involving the maintenance of a reflective diary and regular discussion sessions,
where emerging interpretations were critically examined and potential biases linked to the
researcher’s perspective were explored. The researcher and supervisors concurred with
the findings.

3. Results
Thirteen clinical facilitators and twelve third-year undergraduate student nurses

from the nursing education institution under study participated in the study. The clinical
facilitators had an average of 9.2 years of clinical facilitation experience. The qualitative
analysis of the data was based on the narratives of facilitators (coded with letter P followed
by interview number 1–13) and student nurses (coded with the letter P followed by the
interview number 14–25). Data was collected until saturation was reached. Table 1 below
indicates the demographic data of the participants and Figure 1 presents the four thematic
areas discovered during the analysis, along with their primary and secondary categories.
Each thematic area consists of two primary categories.
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Table 1. Demographics of the participants.

ID Gender Age

Facilitators
P1 Female 54
P2 Female 33
P3 Female 35
P4 Male 47
P5 Female 39
P6 Female 58
P7 Female 36
P8 Female 44
P9 Female 43
P10 Female 51
P11 Male 47
P12 Female 41
P13 Female 43

Students
P14 Male 24
P15 Female 22
P16 Female 27
P17 Female 23
P18 Male 24
P19 Male 24
P20 Female 22
P21 Female 27
P22 Female 23
P23 Male 24
P24 Female 24
P25 Female 22

 

Figure 1. The four thematic areas identified during the analysis, together with their main and
secondary categories. Each thematic area comprises two main categories.

3.1. Theme 1: Facilitation Through Access to Digital Resources

Current research emphasizes that simply providing access to technology is insufficient;
the way digital tools are integrated into pedagogical practices is what drives CT develop-
ment. Interactive simulations, personalized learning modules, and collaborative platforms
are proven to foster analytical reasoning and problem-solving; however, disparities in
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access to technology can hinder the equitable development of critical thinking skills [24].
This thematic area consists of two main categories: virtual collaborative tools and tech
savvy resources.

3.1.1. Virtual Collaborative Tools

Virtual tools can promote critical thinking by facilitating real-time brainstorming,
structured debate, and interactive problem-solving. Participants reported that these tools
may enable students to analyze, evaluate, and synthesize information, promoting construc-
tive feedback and deeper, team-based inquiry. Statements from participants demonstrate
their perceptions:

• P5: “We often use the Moodle app to test how students engage on online platforms
and realized that online discussions with students adds a sense of participation in
students’ learning and acquisition of critical thinking skills.”

• P1: “By thinking and reflecting together with students about the questions and con-
nections, can shape their understanding and enhance their critical thinking.”

• P11: “Allowed me to see what others were thinking and allowed me to further develop
my understanding of the topic.”

• P9: “It gives students time to process ideas and thoughts more critically.”
• P13: “online discussions are more beneficial for us as students because we must

critically think about the topic and create a cohesive response. It requires me to think
about the topic, and everything that influences that topic.”

• P4: “I like how the discussions allow them to speak with others in the Moodle class
and see how opinions differ among other students. I also like how the discussions let
students think about and review topics that we’ve discussed in class.”

• P15: “Online discussion questions place us in different situations and in that way,
forces us to combine both the lecture material to real life.”

• P10: “Provision of time to process and reflect; allowing for deeper thinking to under-
stand; and facilitating application and connection-making of course materials.”

These reflections highlight that virtual collaborative tools can support the facilitation of
critical thinking for student nurses with technology in the clinical areas. The authors focus
on the importance of creating interactive learning environments which can be adaptable to
different learning styles and paces. Students considered the use of two forms of technology
beneficial in meeting different needs and preferences, offering varied means to actively
participate in learning (P13: “online discussions are more beneficial for us as students because we
must critically think about the topic and create a cohesive response. It requires me to think about the
topic, and everything that influences that topic”), and facilitators also believed that the online
discussions and reflections would benefit student learning (P5: “we often use the Moodle app
to test how students engage on online platforms and realized that online discussions with students
adds a sense of participation in students’ learning and acquisition of critical thinking skills.”)

They valued critical thinking instruction being intentionally aligned with subject-
specific content, facilitating understanding, application, and relevance of course material.
This adaptability encourages independent thinking and allows students to explore topics in-
depth, contributing to the development of critical thinking skills. Interactive learning often
incorporates multimedia resources such as videos, simulations, and interactive exercises.
They provide diverse stimuli for learners, motivating critical thinking by requiring them
to analyze information presented in various formats. Interactive learning can make the
learning process more enjoyable and engaging for students. Technologies for working out
issues with debate contribute to the development of critical thinking, give an opportunity
to determine one’s own position, form the ability to state and defend one’s perspective,
deepen knowledge of the discussed problem, and foster the ability to communicate.
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Thus, interactive learning provides a dynamic and engaging environment that pro-
motes the development of critical thinking skills by fostering students’ active participation
in educational practices. Many participants identified that the inclusion of technology to
enhance their learning is critical, as is having a variety of in-class and digital technologies
to facilitate their development of critical thinking. The study findings demonstrated that
appropriately integrating digital technology into clinical classes to achieve specific objec-
tives has the potential to support the students’ development of critical thinking. Inclusion
of such components in clinical learning will help students achieve their learning outcomes.

3.1.2. Tech-Savvy Resources

Technology integration in education has significant potential to develop students’ cog-
nitive skills and shape a generation of critical thinkers. In regions like sub-Saharan Africa,
inadequate digital infrastructure directly compromises the development of 21st-century
skills. The use of innovative educational tools and applications can stimulate analytical
thinking, problem-solving, and creativity. Issues such as disparities in access to technology,
varying digital skills among teachers, and the disruption that technology use can cause in
the classroom necessitate appropriate strategies and policies. A four-year study conducted
in multiple countries (Botswana, Ghana, Kenya) across 15 sites found that while many
institutions endorse “learner-centred” digital methods, only a few achieved significant
gains in students’ CT. Success was tied to a major shift in facilitator orientation moving
from information transmission to active facilitation. Participants reported challenges in
clinical areas where limited resources affect their clinical learning. Their experiences are
illustrated in the following statements:

• P2: “Technology plays a key role in this process. It can greatly improve our ability to
prepare students for future challenges by improving their thinking skills and problem-
solving abilities.”

• P8: “By prioritizing the development of critical thinking and creativity, we can make
the learning experience more vibrant and empowering for students.”

• P3: “For example, digital platforms that offer up-to-date medical, drug, and disease
information for both professionals and patients can be used.”

• P12: “Using innovative teaching methods and technology can help equip students with
the skills they need to succeed in a complex world. Digital systems for electronic health
records must be integrated with mobile apps for all healthcare professionals’ access.”

• P20: “A lack of Electronic Health Records (EHR) means hours are wasted on manual
paperwork, taking time away from patient interaction.”

These narratives show that it is important to explore and implement models of tech-
nological integration in education that are effectively designed to support the student
nurses’ cognitive skills. Modern education should endeavor not only to improve their
digital literacy, but also to equip them with critical thinking skills that will be an important
asset in their future professional and personal lives. The facilitators believe that innovative
technology must be integrated in clinical areas where students are placed (P12: “Using
innovative teaching methods and technology can help equip students with the skills they need to
succeed in a complex world. Digital systems for electronic health records must be integrated with
mobile apps for all healthcare professionals’ access”), while student also agree that they need
electronic health records for efficient documentation of patients’ health outcomes (P20: “lack
of Electronic Health Records (EHR) means hours are wasted on manual paperwork, taking time away
from patient interaction”). Computer programs and technology-based learning applications
can improve memory and concentration skills through structured and interactive exercises.
In addition, technologies such as Virtual Reality (VR) and Augmented Reality (AR) can
be used to create immersive and realistic learning environments, thereby enriching the
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learning experience and enabling the exploration of complex concepts in a more instinctive
and practical way.

3.2. Theme 2: Facilitation Through Safe Clinical Practice Simulation

Certain scholars emphasize the significance of promoting critical thinking through safe
clinical practice simulations, which establish a standardized patient environment where
students can contemplate clinical choices without endangering real patients. Additionally,
some of the literature indicates varied results concerning the effect of simulation on critical
thinking, underscoring the necessity for more rigorous methods to evaluate its effectiveness.
Moreover, there is insufficient research on how simulation effectively bridges the theory–
practice divide in developing nations [25].

3.2.1. Non-Threatening Clinical Environment

Participants in both groups frequently noted a clinical environment where students
can practice without real-world consequences to be the source that could encourage and
promote the facilitation of critical thinking skills. Participants also highlighted that these
non-threatening clinical environments could make them feel safe because the use of high-
quality mannequins assured them that the outcome would be almost the same as if it were
real patients. The following quotations highlight their perceptions:

• P9: “High-fidelity simulation and virtual simulations will provide a safe, nonjudgmen-
tal environment for students to practice complex clinical scenarios, recognize patterns,
and manage crises.”

• P2: “Structured debriefing after clinical experiences or simulations helps students
analyze their actions, understand the ‘why’ behind their decisions, and identify areas
for improvement.”

• P6: “I think if the stakeholders (clinical area management) can provide functional
equipment and sufficient staffing to prevent high-stress levels, because chaotic situa-
tions can become intimidating to our students.”

• P1: “We should encourage a culture where staff can admit uncertainties, ask for help,
and voice concerns without fear of bullying or revenge.”

• P19: “I believe that a calm, structured environment reduces the likelihood of medical
errors and that we, together with staff, learn faster when we feel safe to explore and
ask questions. A respectful, low-stress environment improves patient cooperation and
satisfaction.”

3.2.2. Enhanced Learning and Skill Acquisition

Participants described that it is expected of clinical facilitators to display clinical
competence in fundamental skills ensuring a safe nursing environment for students to
learn and practice new clinical skills before they start working on actual patients within a
clinical setting. They also stated that students must be adequately prepared to carry out
clinical skills competently and efficiently because clinical competence is obtained through
simulated, real-life experiences and repetitive learning opportunities. Their views are
quoted below:

• P3: “. . .clinical facilitators who model critical thinking, provide constructive feedback,
and encourage independent thought rather than just delivering content.”

• P7: “Using open-ended, probing questions e.g., “Why,” “What if,” “How do you
know?” prompts students to think deeper, analyze information, and justify their
clinical decisions.”
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• P22: “if we engage in group discussions to solve difficult, unclear clinical problems,
I think that can encourage us to work collaboratively and make safe decisions for
our patients.”

• P4: “we must encourage a supportive classroom culture where students feel comfort-
able taking intellectual risks and asking questions without making them feel like we
are judging them.”

• P25: “The lecturers should also link theoretical knowledge with practical application
to make our learning relevant and improve our critical thinking and problem-solving
abilities.”

• P5: “facilitators can engage students in group discussions, debates, and learning com-
munities to expose students to diverse perspectives, building flexibility and improving
thinking skills.”

• P11: “our duty is to teach student nurses to question current methods and rely on
research findings, ensuring care is safe and up to date.”

• P5: “we can also encourage students to use the nursing process or SWOT analysis
(eehhh. . .. strengths, weaknesses, opportunities, threats) to organize patient data and
evaluate management options.”

3.3. Theme 3: Integration into Curriculum

Successful integration of digital technology into the curriculum necessitates a transition
from a teacher-focused model to one centered around students, incorporating critical
thinking at every stage of nursing education by linking theoretical understanding to
practical, complex clinical situations [26].

3.3.1. Pedagogical Competence

Integration of theory and practice can be enhanced by clinical facilitators through
promoting learning aimed at advancing cognitive, psychomotor, and affective skills. Ped-
agogical competence requires using diverse, active teaching methods that move beyond
traditional, lecture-dominated approaches. During interviews, both groups of participants
agreed that facilitation of critical thinking using high-fidelity simulation for safe practice
can help students identify what they did well and where they need to improve. Participants’
perceptions are shown in the following statements:

• P12: “. . .so we have to shift from lecture-based, passive learning to active engagement
through discussions, debates, and collaborative teamwork for student nurses.”

• P6: “Ma’am, ehh. . . I think some facilitators may not have adequate training and
competency in teaching or facilitating critical thinking, so continuous professional de-
velopment and workshops are required to ensure the college can effectively implement
these strategies.”

• P23: “Yes, if we have a learning environment where students are genuinely valued
and encouraged to be independent, it can create a way for building our critical think-
ing skills.”

• P10: “I think that the nursing curriculum should reflect the integration of best prac-
tices that have been implemented in clinical practice to foster critical thinking, be
strategically placed in any course, and incorporated into any learning setting.”

• P14: “. . .. . .if we can change the clinical setting into an environment that persuades
and reinforces critical thinking as crucial in nursing education, we can shift away from
the traditional paradigm of presenting course content.”

• P7: “and those lectures, and slide presentations can confine students to a limited
perspective of receiving and memorizing information instead of promoting analysis of
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the concepts; therefore, we need critical thinking exercises that can change the student
focus from remembering to active learning.”

• P18: “These digital tools can help us link new information to existing knowledge,
assisting in prioritizing care and visualizing difficult patient scenarios.”

These views from facilitators and student nurses emphasize that nursing educators
must shift from teacher-dominated methods of teaching to actively learning strategies to
foster students’ critical thinking ability. This involves planning and implementation of
strategies throughout the nursing curriculum and developing a framework of best practices
for promoting critical thinking in nursing education which can assist nursing institutions
with integrating critical thinking strategies into nursing curricula.

3.3.2. Preparedness for Real-World Clinical Learning Environment

The nursing curriculum needs to be aligned to the clinical setting to ensure that grad-
uates are equipped to face the challenges of complex and dynamic healthcare delivery
systems. Digital technology tools enhance clinical reasoning, decision-making, and judg-
ment, preparing learners for real-world environments through experiential, repeatable
scenarios. Participants agreed that the use of digital technologies is important if they are to
be competent professionals in the real world.

• P9: “I think that clinical facilitators should model critical thinking, provide constructive
feedback, and encourage critical thinking rather than just delivering content to students.”

• P3: “we can let students observe expert clinician procedures remotely, providing
insights into real-world environments to promote their critical thinking skills.”

• P19: “another thing is to develop physical examination training by overlaying digital
information, helping in the understanding of anatomy and clinical procedures using
telehealth tools.”

• P17: “Digital tools allow students to apply theoretical knowledge to complex lifelike sce-
narios before entering the actual clinical setting, so yes we need them in clinical settings.”

• P2: “Interactive technologies can facilitate the analysis of data, helping students inter-
pret patient information, make informed decisions, and adapt to changing conditions.”

Nursing education institutions have a crucial role in ensuring digital tools are used to
improve the clinical learning of student nurses (P17: “Digital tools allow students to apply
theoretical knowledge to complex lifelike scenarios before entering the actual clinical setting”; P2:

“Interactive technologies can facilitate the analysis of data, helping students interpret patient infor-
mation, make informed decisions”). While technology is valuable, it should complement, not
replace, in-person clinical experience. Over-reliance on digital tools should be monitored
to not reduce the capacity for deep, independent, critical analysis, making it important to
maintain a focus on critical thinking skills.

3.4. Theme 4: Development of Policies for Ethical Use

The development of policies for the ethical use of digital technologies to facilitate
critical thinking in clinical practice requires a framework that balances technological inno-
vation with patient safety, data privacy, and the preservation of human judgment [27]. As
digital tools become deeply integrated into healthcare and nursing education, policies must
guide users toward actively evaluating AI-generated data rather than passively accepting it,
fostering critical thinking skills essential for modern nursing and clinical decision-making.

3.4.1. Safe Use of Digital Technology in Clinical Settings

The secure application of digital technology in healthcare environments consists of
combining resources such as electronic health records (EHRs) and artificial intelligence
with strong cybersecurity measures, comprehensive staff training, and well-defined gov-
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ernance to minimize human errors and improve patient care. Essential practices involve
safeguarding data privacy, confirming the precision of technology, having backup systems
ready for service interruptions, and promoting an ongoing culture of safety monitoring.
Participants explained that it is crucial to have safely useable digital technology in the
following statements:

• P11: “We need protocols for safeguarding electronic medical records and patient data,
particularly when using mobile or AI-integrated devices.”

• P3: “The NEIs, together with clinical area management, must establish and agree on
guidelines that will guide users not to override established clinical standards and
treatments against AI-recommended treatments.”

• P24: “. . .. . .these policies should ensure that AI acts as an assistant, with final decisions
resting with qualified professional nurses and doctors to uphold accountability.”

• P16: “I think we need clear guidelines for the use of social media and messaging
systems to maintain patient confidentiality and professional boundaries.”

• P15: “there is a need for policies to be co-created by clinical managers, clinicians,
facilitators, students, patients, and IT experts as part of professionals working with
patient information to ensure comprehensive, real-world relevance.”

Continuous monitoring and auditing must be implemented using algorithm vigilance
tools to regularly audit these tools or systems for bias, errors, and performance implications;
this was highlighted by participants (P11: “We need protocols for safeguarding electronic medical
records and patient data, particularly when using mobile or AI-integrated devices.”; P24: “these
policies should ensure that AI acts as an assistant, with final decisions resting with qualified
professional nurses and doctors to uphold accountability.”). Development of protocols to inform
patients when AI or digital tools are being used to analyze their data or assist in their care,
and providing options to opt out, should be included when making these policies.

3.4.2. Robust Security Measures for Protecting Patient Information

Security for protecting patient information during clinical critical thinking involves
implementing secure, up-to-date software/hardware, firewalls, and data anonymization,
to ensure confidentiality and integrity while supporting safe, evidence-based care decisions.
Participants describe this as per the statements below:

• P20: “Keep antivirus software updated, and use secure, private, and auditable network
connections.”

• P4: “When these electronic health records are available, I think that users can have
access to health records to make timely decisions, but this must be protected by strict
access logs and monitoring.”

• P14: “For the security of our patients’ information, we must ensure the integrity of
data through regular audits and validation, crucial for accurate clinical reasoning and
critical thinking of our students.”

• P3: “We can also discuss amongst ourselves that we secure the messaging and compatible
systems for communication among team members to avoid using unsecured channels.”

• P11: “. . . and as lecturers, we should maintain and clearly communicate to our students
the safety measures in place, allowing them to understand how their data informs
their patient care.

The participants suggest that continuous improvement in privacy practices among
healthcare providers, through ongoing training and comprehensive privacy frameworks, is
vital for enhancing patient confidentiality and supporting effective care coordination (P20:
“Keep antivirus software updated, and use secure, private, and auditable network connections”; P4:
“we must ensure the integrity of data through regular audits and validation”).
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4. Discussion
This qualitative study finding indicated that the perceptions of clinical facilitators

and student nurses on facilitation of critical thinking included needing digital resources
to enhance the students’ critical thinking when placed in clinical facilities. The students
described the challenges of a lack of resources that can enable them to acquire information
to make clinical decisions for their patients. While clinical facilitators agree with the lack of
resources being a challenge, they described how it will be of importance to guard against
improper use of technology if there are no monitoring systems on the correct use of the
digital tools. Digital technology-based approaches to facilitate critical thinking for student
nurses in a nursing education institution in Gauteng must be developed. The findings
were outlined as promoting the use of digital resources for their access to information and
promoting safe clinical practice through simulation and integrating digital technology in
the curriculum and instruction. The transition to digital technology-based approaches will
provide access to various learning platforms across time and location to facilitate the critical
thinking and competencies of student nurses. Nursing education institutions will be guided
by the approaches in planning, designing, and delivering interactive digital technology-
supported learning activities that promote student-centered learning and develop their
competencies in preparation for clinical practice.

Digital technology usage plays a vital role in the facilitation of learning in higher
education institutions [28]. It is the backbone of teaching and learning as information
searching, teaching, learning, and assessment are all reliant on digital technology [29].
Students use digital technology and digital technology devices for web browsing and class
preparation and to document and record class proceedings for referrals. Students reported
that digital technology will allow them to have access to a range of websites that enables
them to critically think when making on-the-spot clinical decisions at clinical facilities for
work-integrated learning (WIL). Furthermore, integration of digital technology usage with
clinical settings has proven to be the driver of ideas in improving critical thinking skills [30].

With the constantly changing landscape of healthcare, clinical facilitators are faced
with many challenges in preparing students for the increasing complexities of the work en-
vironment. The current expanded use of computers and information systems in healthcare
means that all healthcare workers, especially nurses, will need to interface with multiple
technological sources to either enter or extract data to aid them in caring for patients [31].
This highly technological environment demands that student nurses are taught to think
critically and exercise clinical decision-making while delivering safe quality care. This
sentiment is echoed by clinical facilitators and it is noted that professional nurses need criti-
cal thinking skills, independent clinical judgment, management and organizational skills,
leadership abilities, and technological understanding to practice in the varied healthcare
settings that exist [32].

It is therefore important to educate student nurses on how to use available technologies
to access evidence-based data that supports their critical thinking as well as on how to
input and retrieve data pertinent to patient care [33]. The national nursing and midwifery
education strategy aimed to embed informatics in pre-registration curricula to prepare
nurses to deliver digital technology-enabled care. It also emphasized that post-registration
education and continuing professional development should ensure nurses can embrace
digital technology and innovation. This means both pre- and post-registration nurses need
to have adequate digital knowledge and skills to enable them to be competent practitioners
not only in the National Health Service (NHS) in South Africa but also if they go to
work abroad.

From the analysis of data and conceptualization of the findings within the relevant
literature, digital technology-based approaches were developed to facilitate critical thinking
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for student nurses in a nursing education institution in Gauteng. The analysis of the partic-
ipants’ perceptions assisted in the development of digital technology-based approaches
to facilitate critical thinking for student nurses. The description of the methodology and
demographics of the participants will assist prospective researchers in evaluating the
transferability of the study and findings to another context.

Limitations

The study was conducted in a nursing education institution in Gauteng that pro-
vides education and training for the undergraduate nursing programs at a diploma level;
therefore, the findings cannot be generalized.

5. Conclusions
The study’s findings confer a need to maximize the impact of digital technology on

critical thinking. Nursing institutions should integrate interactive, high-fidelity simulations
that are accompanied by structured debriefing sessions within the curriculum. The study
also adds to the body of knowledge. It is relevant as it deals with the benefits of using
digital technology to facilitate critical thinking for student nurses in clinical practice.

The study highlights the critical role of hybrid learning methodologies, which pro-
mote self-directed and flexible learning styles, complemented by facilitator support and
continuous engagement in the clinical setting. Additionally, the significance of integration
of technology in the clinical context was evidenced by the participants’ perceptions, as it
represents a real-world environment in which students can encounter and recognize the
complexities involved in their practical application within healthcare. The findings support
the incorporation of digital technology as a mandatory strategy within clinical education,
thereby enhancing critical thinking and information literacy skills, and ensuring alignment
between the nursing education institution and clinical settings.
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