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Abstract—Digital virtual simulators are considered one of the most innova-
tive teaching methods currently available for overcoming training difficulties in
clinical nursing practice. This study aimed to measure the perceived usefulness
of digital simulators in the acquisition of professional nursing skills among un-
dergraduate nursing students. A group of 50 students participated in an online
training module on a digital simulator over six sessions. They then responded to
a survey about the training. The results indicated that 80% of the participants
found learning with a digital simulator to be an enriching experience and 82%
of the students felt that it could be beneficial to adopt this mode of teaching in
other areas of nursing education. It is hoped that these findings will encourage
teachers to adopt this approach to nursing education as a solution to the various
constraints related to student placements. It may be especially useful in situa-
tions where there is a lack of supervisors or a large number of students.
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1 Introduction

The education of nursing students in the implementation of a process of care is one
of the most important cornerstones of nursing education [1]. The nursing process is a
well-structured, scientific approach to problem-solving comprising a set of ordered
steps (assessment, diagnosis, planning, implementation and evaluation). The nursing
student must master these steps in order to meet the needs of patients in a changing
care environment [2].

The application of the nursing process in clinical settings requires mobilisation of
the knowledge and skills learnt in training in a variety of professional situations [3].
However, research suggests that most students lack the knowledge to implement indi-
vidualised care plans [4], and the critical thinking and reflective skills required for
appropriate nursing diagnoses [5,6].

Digital simulators are considered one of the most innovative educational approach-
es currently available to overcome these problems in clinical nursing education [7,8].
A virtual simulation of the clinical environment provides an interactive experience in
which students can apply their theoretical learning [9,10]. This technology also helps
students to develop critical thinking [11] and clinical reasoning skills in a meaningful
and reassuring environment [12,13]. It helps teachers to cope with constraints relating
to placement sites, such as a lack of supervisory staff. It will be particularly useful in
this regard going forward since van Graan et al. [6] have found that the number of
nursing students is increasing and this will make suitable placements even more diffi-
cult to secure for every student. There is, therefore, an increasing need for innovative
alternative teaching strategies that will circumvent these obstacles to learning. The use
of digital simulators is ideal for this purpose.

In Morocco, the reform of paramedical studies in 2013 led to the creation of a
number of higher education institutions, collectively named the Higher Institutes of
Nursing Professions and Health Techniques (ISPITS) [14]. However, there has been
little change to the pedagogical formulas adopted by teachers [15]. Furthermore, there
has been a dearth of research exploring the potential use of digital simulators in the
acquisition of professional nursing skills. Until now, there have been no studies of
digital simulation as a teaching aid for student nurses in Morocco. Thus, the aim of
this study was to measure nursing students’ perceptions of digital simulator-based
learning

2 Research Methodology

2.1  Ethical consideration

Institutional approval was obtained to conduct this study by the Ministry of Health
and the Directorate of ISPITS of Casablanca. Participation was voluntary and no stu-
dent was exposed to harm. Anonymity and confidentiality of data were respected.
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2.2 Study design

This study was exploratory and quantitative. The population sampled was nursing
students (n=50) who participated in learning sessions on a digital simulator during the
2019/2020 academic year.

2.3 Participants and framework

The course taught on the digital simulator took place over six sessions between
April and June 2020. The participants were nursing students in the second semester of
their training at the Higher Institute of Nursing Professions and Health Techniques

Casablanca in Morocco, which leads to a professional license.

2.4 Procedure

Before each simulator-based teaching intervention, the students were invited to the
course on the "Google Classroom™ platform. The teaching material was delivered in
the form of interactive presentations, videos and lectures on "Google Meet". Problem-
solving activities (case studies with standard answer keys) were replaced by online
interaction with a virtual patient.

All participating students were asked to install the necessary application on their
personal computers or tablets through the "Medicactiv" platform, which was accessi-
ble online via a space created by the Institute. The teacher delivering the module in-
structed the students on using the application to access to the chosen simulator. The
clinical simulator provided an orientation tutorial and four clinical situations in which
students were required to complete the following activities: a) Collect data in accord-
ance with Virginia Henderson's model by listening carefully to the interview with the
virtual patient with decompensating chronic obstructive pulmonary disease, b) Per-
form a clinical examination, ¢) Improve clinical reasoning, d) Make a nursing diagno-
sis, e) Establish a care plan, d) Complete quizzes and answer test questions.

Students were able to view their results after participation in each clinical situation
to assess their progress. They had the option to repeat the training as many times as
they chose within a specific time frame to achieve the learning objectives.

2.5  Measuring instrument

Towards the end of the module, students were asked to complete a questionnaire
on their perceptions of learning with a digital simulator. The questionnaire content
was developed based on a literature review [16, 17] and adopted to the questionnaire
of Howard et al. [17]. The measurement instrument consisted of 17 statements, each
of which was to be rated on a Likert scale ranging from 1 to 5 (strongly agree, agree,
unsure, disagree, and strongly disagree).

Four permanent teachers with graduate degrees validated the content of the ques-
tionnaire. All of the four specialise in ISPITS paramedical education and have at least
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two years’ experience With simulation-assisted teaching. A doctor with expertise in
numerical simulation further validated the content.

A pre-test was conducted with ten nursing students to ensure the clarity of the
statements and respondent comprehension. The internal consistency of the scale was
calculated and a Cronbach's alpha score of 0.914 obtained.

2.6  Statistical analysis

Data analysis was performed using SPSS statistical software (version 23.0). The
results are presented in tables 1, 2 and figures 3.

3 Results

3.1  Demographic characteristics of the participants

A total of 50 nursing students took part in the study. Participants were predomi-
nantly female, with an average age of 18 years (Table 1).

socio-demographic characteristics Nombre Pourcentage
(N=50) o
Gender Male 4 8%
Female 46 92%
Options Neonatal Nurse 7 14%
Anaesthesia and Resuscitation Nurse 5 10%
Family and Community Health Nurse 9 18%
Emergency and Intensive Care Nurse 5 10%
Versatile Nursing 24 48%
Students mean age (in years) = SD (18 38=0.490)

3.2 Results of student survey

Survey responses indicated 80% of the participants found learning the steps of the
nursing process on a digital simulator to be useful. The quizzes on the digital simula-
tor students were thought to have helped them to remedy shortcomings by 72% of
respondents. The digital simulator was acknowledged as a source of immediate con-
structive feedback by 76% of respondents and 72% felt that it enabled them to apply
their theoretical learning. In terms of perceived skill acquisition, 74% felt the simula-
tor had helped them to acquire clinical reasoning skills, 64% felt it had contributed to
their critical thinking skills, 78% believed it had improved their problem-solving
skills and 72% felt it had improved their decision-making skills when making a nurs-
ing diagnosis.

The percentage of respondents who felt the simulator had provided them with an
opportunity to practice was 76% (Table 2).
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1/ The digital simulator enriched my theoretical

knowledge of the nursing process. M 12 14 6 4 204 1.049

2/ The digital simulator was a useful swategy for

teaching the steps of the nursing process 30 50 12 6 2 200 0925

3/ The digital simulator helped me to achieve my

learning goals. 28 38 12 12 10 238 1291

4/ 1 feel that learning on a digital simulator could be

beneficial in other areas of the training curriculum. i3 44 3 8 2 192 0.986

5/ The digital simulator allowed me to put my

theoretical knowledge into practice. 28 44 14 8 6 220 1124

6/ The digital simulator helped me to develop

clinical reasoning skills. 32 42 8 14 4 216 1149

7/ The digital simulator helped me to develop

cridcal thinking skills. 28 36 12 14 10 242 1310

8/ The digital simulator helped me to develop

problem-solving skills. 28 50 08 12 2 210 1015

9/ The digital simulator helped with my decision -

making when making nursing diagnoses. 36 36 4 12 2 208 1.085

10/ The digital simulator was an opportunity to

practice with virtual patients before working with 32 4 8 10 06 2,14 1160

real pati

11/ Learning on a digital simulator has been an

enriching experience. 2 58 10 4 6 214 1010

12/ T found the virtual environment within the

digital simulator to be closer to the reality of the 2 36 18 16 8 252 123

clinical environment.

13/ The digital simulator allowed me to focus on the

simulated clinical case study. k] 26 12 20 10 250 1388

14/ 1 found that the digital simulator allowed me to

actively engage in the learning process. 14 42 14 24 6 266 1171

15/ The quizzes on the digital simulator helped me

to identify and remedy my shortcomings. 2 40 16 6 6 24 1125

16/ The digital simulator provided immediate

constructive feedback M 42 10 10 4 208 1103

17/ The digital simulator helped me to evaluate my

learning progress. 28 42 14 12 4 222 1111
TOTAL 2020% 41.88% 12% 1141% 541% 222 1178

3.3  Students’ total perception of digital simulator learning

Figure 3 shows that 71.18% (41, 88% agree, 29, 29 % strongly agree) from total
students had a positive perception of learning the Nursing Planning module through
the digital simulator, 12% had an unsure perception and 16.82% (5, 41% strongly
disagree, 11, 41% disagree) had a negative perception with total (Mean 2,22 + 1,178).
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4 Discussion

The majority of the nursing students who participated in this study found interac-
tion with a virtual clinical environment a useful teaching strategy that helped them
acquire knowledge and skills of the nursing process. These findings are consistent
with previous research. Nursing students in a study by Awad et al. [18] demonstrated
positive attitudes toward technology-based clinical simulation learning and felt it
helped the development of their nursing skills and collaborative work skills and in-
creased their self-confidence concerning their abilities as nurses. Studies adilha et al.
[19] and Dubovi [20] have shown clinical simulation-assisted instruction to be an
effective teaching approach that improves long-term knowledge retention, recall,
satisfaction with training and clinical reasoning.

In the present study, 76% of the students liked the feedback on the simulator and
felt they helped them to progress. This supports Carter’s [21] findings that learning
through clinical simulation develops critical and clinical thinking skills more effec-
tively than traditional teaching methods. Carter suggests that this is due to the benefi-
cial effects of the immediate feedback provided by the digital simulator. Abdullah et
al. [22] have also stipulated that feedback is a catalyst for success.

5 Conclusion

This study showed that nursing students find training provided through a digital
virtual simulator to be beneficial and feel it improves their professional knowledge
and nursing skills. It is hoped that these results will encourage teachers to take ad-
vantage of this technology in nursing training as a means of overcoming problems
with internships, such as lack of available supervision when the student/teacher ratio
is high. These findings may also encourage heads of institutions to commission the
design of digital platforms and virtual pedagogical scenarios adapted to the nursing
training program in Morocco and to Moroccan culture.
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