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Abstract: Motivation and critical thinking are fundamental for the development of adequate learning.
The purpose of the present study was to assess the motivation for learning and critical thinking among
nursing students before and after self-directed simulation-based training using the MAES© methodol-
ogy. A cross-sectional and descriptive quantitative study was conducted with a sample of third-year
nursing students. The instruments utilized were the Spanish-adapted version of the Motivated
Strategies for Learning Questionnaire (MSLQ-44), and the Critical Thinking for Nursing Professionals
Questionnaire (CuPCPE). The students improved their levels both of motivation components, (such
as self-efficacy, strategy use, self-regulation) and critical thinking components (such as personal
characteristics, intellectual and cognitive abilities, interpersonal abilities and self-management, and
technical abilities). These improvements could be a result of the intrinsic characteristics of the MAES©
methodology (as a team-based, self-directed, collaborative and peer-to-peer learning method).

Keywords: motivation; critical thinking; simulation-based education; MAES methodology;
nursing students

1. Introduction

MAES© is the Spanish acronym of the Self-Learning Methodology in Simulated Envi-
ronments. This learning method using simulation was developed by a team of educators
at the Catholic University of Murcia in 2013 [1,2]. The Self-Learning Methodology in
Simulated Environments (MAES©) is an active teaching–learning method involving high-
fidelity clinical simulation. Work is conducted with small groups of participants guided
by a facilitator (a maximum of 12 to 18 students) in a simulated, psychologically-safe
environment [3], and with specific guidelines in which the group and work teams that
comprise it have autonomy, identity, ability to make decisions, and high commitment to
collaborative learning [4,5].

The seven basic principles of good teaching practices are the result of studies centered
on teachers and students, underlining the need to stimulate cooperation between students,
promote active learning, and project expectations onto students, considering different
talents and manners of learning [6]. Therefore, the profile of the MAES© facilitator [7] is
that of an educator who motivates the search for knowledge and the autonomy of the group
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of students. The MAES© methodology facilitator learns from the students and values the
bi-directional character [7,8] of learning obtained from their interaction in the management
of the clinical simulation. The model of learning which fits the MAES© facilitator is based
on the constructivist framework [8], and is in agreement with a profile that is different from
a provider of information [9–11], framed within an area closely related to motivational
aspects through experiential learning [12].

This methodology is composed of six stages, and allows the acquisition of technical
and non-technical skills in a manner that is experiential and reflective [8]. The first stage of
the MAES© methodology is the selection of work groups and the establishment of a group
identity through structured and guided group dynamics. The second is the voluntary
selection of the study subject, starting with cases extracted from reality or fiction. The third
is the establishment of baseline competences and the programming of competences sought,
through a brainstorming session as a group. The fourth stage is students’ design of a clinical
simulation session, to explore the competences sought. The fifth refers to the execution of
the clinical experience simulation. Finally, the sixth stage of MAES© is debriefing after the
simulation experience, along with exposition of the competences acquired (the expository
phase of the Debriefing).

Prior studies on learning with MAES© have described certain advantages over other
styles of learning that include simulation [13], especially in the acquisition of technical
skills, and overall with non-technical skills such as communication. Also, better scores have
been described for the learning of clinical skills related to surgical safety in perioperative
nursing [14] compared with traditional learning through practical seminars. Likewise, the
value of MAES© for the training of recently-hired nurses in an emergency department in
the United Kingdom has also been described [15].

In various prior qualitative studies of this method [4,5,7,8,13] the importance of moti-
vation has been underlined, as well as how information is integrated through cognitive
and affective-motivational processes, improving the method’s influence in educational
contexts. For the intrinsic motivation of the students, the MAES© methodology works with
subjective factors such as curiosity, perceived incongruence or control, which together with
immediate feedback, improves the concept of flow and increases mastery of the activity.

Other aspects to have emerged from prior research on MAES© include the subjective
perception of acquisition criteria when participants make non-directed decisions, along
with centering in scientific evidence the discussion on the behaviors in the simulation [14].
These direct our attention to motivation and critical thinking as fundamental dimensions
of the MAES© methodology, which have an impact on the improvement of emotional
intelligence, as the student must perceive, understand, put into practice, and self-regulate
to acquire the competences sought [16].

Critical thinking, when focusing on the resolution of problems, allows difficulties to
create a triple response in students, that is, becoming aware of what is learned, reflection,
and learning in a context that is as close as possible to real life, so that the knowledge and
skills developed have a greater probability of being used, and so that this arrangement
or transfer of knowledge becomes useful [17]. Furthermore, a learning community based
on dialogic education is created [18], in which the student is placed at the center, starting
with the student’s own baselines, and working on competences from the objectives they
themselves have defined.

Given the above, the following research question guided this study: How does MAES©
training influence nursing students in areas such as motivation for learning and critical
thinking? To answer this question, the following objectives were set:

1. To evaluate the learning motivation strategies of nursing students before and after the
self-directed simulation training program (MAES©).

2. To analyze the critical thinking of nursing students before and after the self-directed
simulation training program (MAES©).
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2. Materials and Methods
2.1. Design

A multi-center, pre-post cross-sectional and descriptive quantitative study was con-
ducted without a control group.

2.2. Participants

A universal sample was chosen comprised of third-year nursing students from two
Spanish universities, who were about to start simulation sessions with the MAES© method-
ology during the 2019–2020 academic year. The simulation groups had already been defined
according to the group-making guidelines at their respective centers, so randomized group
distribution was not performed. The universities were the Red Cross University College of
Nursing at the University of Seville, and the European University of Valencia. From a total
of 150 students enrolled in the third year of the Nursing Degree at the two centers, a final
sample of 77 participants was obtained, at a response rate of 51.33%. The loss of partici-
pants can be explained by the peculiarities of the COVID-19 pandemic (decreased in-person
attendance), together with the months that passed between the pre- and post-tests.

The inclusion criteria were: being in the third year at the centers included in the
study; enrolment in the courses in which the MAES© methodology was utilized during
the 2019–2020 academic year; not being enrolled in student exchange programs (such as
ERASMUS), which could interfere with the collection of data.

2.3. Study Variables

The independent variable evaluated was the training with the MAES© methodology,
and the dependent variables were motivation and critical thinking, which were measured
with validated instruments. Also, sociodemographic variables were collected, such as: age,
gender, clinical experience, previous education, and previous learning with simulation.

2.4. Instruments

The questionnaire for measuring motivation was the Spanish version [19] of the Mo-
tivated Strategies for Learning Questionnaire (MSLQ-44) [20], and for critical thinking
was the N-CT-4 Practice (Nursing Critical Thinking in Practice Questionnaire), the Span-
ish version of which is the “Critical Thinking Questionnaire for Nursing Professionals”
(CuPCPE) [21].

The Motivated Strategies for Learning Questionnaire (MSLQ) [19], named in Span-
ish [20] “Cuestionario de Estrategias de Aprendizaje y Motivación” (CEAM II), is based
on the self-regulated learning methodology [22,23]. Thus, the MSLQ is based on the
self-regulated learning theoretical framework from Paul Pintrich, itself based on the socio-
cognitive theory of learning motivation and self-regulation, which assumes that these pro-
cesses are not characteristics exclusive to the student but are also dependent on numerous
factors involved in the learning environment. There is a long version of the questionnaire,
with 81 items, as well as a short version with 44 items (MSLQ-44), which was utilized
in the present study. This instrument, divided into two scales, allows information to be
obtained relating to motivation and cognition, each divided into five subscales (self-efficacy,
intrinsic value, test anxiety, cognitive strategies, and self-regulation or metacognition)
throughout the 44 items, scored with a Likert scale from 1 to 7, with 1 being “not at all
true for me” and 7 “very true for me”. The internal consistency of all the subscales from
the original version of the MSLQ-44 [24] was satisfactory, with values oscillating between
0.74 and 0.89. More specifically, the Cronbach alpha values for each of the subscales were:
self-efficacy (0.89), intrinsic value (0.87), test anxiety (0.75), use of learning strategies (0.83)
and self-regulation (0.74).

The Critical Thinking for Nursing Professionals Questionnaire (CuPCPE) [21] is based
on the Alfaro-LeFevre 4-Circle CT Model, which defines critical thinking using 109 items
with a Likert scale from 1 to 4, where 1 is “never or almost never” and 4 is “always or
almost always”, applied to four dimensions: (a) personal, (b) intellectual and cognitive,
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(c) interpersonal and self-management, and (d) technical. It has an internal consistency
with Cronbach’s alpha of 0.96. For each dimension, the values oscillated between 0.78 and
0.94. The time needed for its completion was about 25 min. The total scores oscillated
between 109 and 436. For each dimension, there is also a specific score. A greater score
indicates that the student possesses high levels of critical thinking.

2.5. Procedure

Before the study, the facilitators in charge of the simulation took part in a train-
ing session on the MAES methodology at the Catholic University of Murcia (Spain).
They had the opportunity to use this method with nursing degree students, and took
the MAES© methodology facilitator course (this is a standardized course available at
https://moocucam.appspot.com/maes/preview) (accessed on 1 May 2021). They were
tutored the entire time and acquired the necessary competences for conducting the simula-
tions. Afterwards, in the study design phase, a common strategy was created so that both
centers could follow the same stages of the method in a rigorous manner. Next, a feedback
session about the development of the sessions took place with the project director and the
team of researchers.

Pre-test: The questionnaires were provided to all students enrolled before the first
MAES© session, through an ad placed on the virtual campus website. They were informed
that it was important for them to complete it before the start of the sessions, and they were
encouraged to read and sign the consent form. Next, various sessions were conducted
to cover the MAES stages. In the first session, a pre-briefing was conducted, in which
all the pre-session elements were utilized [25], a safe environment was established, the
work teams were defined, the fictional contract was described, and the learning objectives
were decided according to the students’ preferences. Also, a commitment was made to
resolve the deficits in knowledge based on the baseline competences of the group. Lastly,
the bases for the designs of the scenarios were defined, and the participants were trained
with examples.

In two sessions after the pre-briefing, the students worked on the simulation scenarios
designed by the different teams, and they were described with scientific evidence. Each
scenario was followed by a debriefing session, and a presentation of the competences was
given by the teams, under the supervision and guidance of a facilitator. Each student
participated in three sessions lasting 4 h each. Manikins and standardized patients were
utilized depending on the scenarios chosen by the students. In the case of scenarios that
included procedures such as cardiopulmonary resuscitation, a manikin was used. However,
in scenarios in which non-technical skills were worked on, standardized patients were
utilized (the actors were the students who had designed the active case).

The questionnaires were again provided after the last MAES experience ended. The
students were given a week to complete and submit both questionnaires through an online
questionnaire platform.

2.6. Data Analysis

Study data were analyzed using IBM SPSS version 20.0. Descriptive statistics including
the frequencies, percentages, means, and standard deviations for the overall scales were
calculated. In addition, paired tests for the pre- and post-simulation t-test scores were
also calculated. The null hypothesis proposed is the inexistence of a change in motivation
and critical thinking in students after the application of MAES; the alternative hypothesis
is that the MAES methodology increases both qualities in students. For all the variables,
including the totals calculated, normality was analyzed using the Kolmogorov-Smirnov
test. The percentage of change pre- and post-simulation was calculated, considering the
total possible score for each section of the scale.

https://moocucam.appspot.com/maes/preview
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2.7. Ethical Considerations

Institutional review board approval was obtained prior to study implementation
(UCAM ethics committee—Ref number: CE012107). The simulation was conducted as a
required class activity, but the pre- and post-surveys were completed by the participants on
a voluntary basis. The participants gave their informed consent if interested in participating,
and they were informed that their information would be kept confidential. The original
author’s permission was obtained for the use of the CuPCPE and MSLQ44 scales. The
study complies with Spanish laws, established in Royal Decree 1791/2010, from December
30th, which approves the Statute of the University Student.

3. Results

Table 1 shows the general characteristics of the 77 study participants, of which 56
completed both questionnaires, 5 participated only in the CuPCPE questionnaire, and 16
completed only the MSLQ-44 questionnaire.

Table 1. Overview of demographic variables (n = 77).

n (%) Missing

Questionnaire
CuPCPE 5 (6.49%)
MSLQ44 16 (20.78%)

Both 56 (72.73%)

Gender
Women 67 (87.01%)

Men 10 (12.99%)

Previous experience with simulation No 63 (81.82%) 1
Yes 13 (16.88%)

Previous clinical experience No 58 (75.32%) 1
Yes 18 (23.38%)

Previous education
No/None 36 (46.75%)

Yes 41 (53.25%)

Mean (SD)

Age (years) 22.07 (2.175) 1

Most of the students were women (87%), with a mean age of 22 (SD 2.2), without prior
experience with simulation (82%), clinical experience (75%) or prior university education
(47%). Twenty-one students completed only one of the two requested questionnaires. These
students did not differ in age, gender or previous clinical experience with those who filled
out both questionnaires; however, we can observe that most of the students with prior
experience in simulation completed only one questionnaire (Fisher’s test—p < 0.001), and
that these had, more often than not, previous education (Fisher’s test—p < 0.001).

As described in Table 2, for the 61 students who answered the CuPCPE questionnaire,
the total score was calculated per dimension before and after the simulation, through the
sum of the scores from the questions included in each dimension (intellectual and cognitive,
personal, interpersonal, and self-management, and technical), as well as the total score of
the questionnaire pre- and post-simulation. All the variables, including totals, complied
with the normality criteria. When comparing the pre- and post-intervention scores, the
questionnaire indicated a significant increase in the total (4%), and all the dimensions,
especially the interpersonal and self-management (6.4%) and the intellectual and cognitive
(5%). When examining the test scores of the students who answered only the CuPCPE
questionnaire and those who answered both, no significant differences were observed in
the totals, neither according to the sections, nor in the total result, nor between pre- and
post-simulation scores.
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Table 2. Average scores for CuPCPE questionnaire pre- and post-simulation (mean (SD)) and differ-
ence between measurements (% of the maximum score) (n = 61).

CuPCPE Questionnaire
Mean (SD *)

Difference (%) p-Value **
Pre Post

Total Questionnaire 340.5 (39.15) 357.5 (34.68) 17 (3.9%) <0.001

Personal dimension 121.9 (13.46) 124.4 (12.67) 2.5 (1.6%) 0.033
Intellectual and cognitive dimension 137.9 (17.46) 146.6 (15.81) 8.7 (4.9%) <0.001
Interpersonal and self-management dimension 60.8 (15.81) 65.9 (8.47) 5.1 (6.4%) <0.001
Technical dimension 19.9 (2.75) 20.6 (2.64) 0.7 (2.9%) 0.031

* SD—Standard Deviation ** p-value at 0.05 confidence level.

For the 71 students who completed the MSLQ-44 questionnaire (Table 3), the to-
tal score was calculated before and after the simulation, by adding the scores from the
questions included in the questionnaire. The pre- and post-simulation scores were also
calculated for each scale (self-efficacy, intrinsic value, test anxiety, use of learning strategies,
self-regulation) and for each section (Motivation and Learning Strategies). All variables,
including the totals, complied with the normality criteria. When comparing the pre- and
post-intervention scores, a significant increase was observed in the motivation of the stu-
dents, with a mean of 5.5 points (p = 0.003). Within the Motivation section, an increase
was observed only in the self-efficacy scale (2.1%), as opposed to in the Learning Strategies
section (an increase of 2.5%), where improvement was observed in all the scales after the
simulation, especially in the use of learning strategies. When examining the test scores of
the students who answered only the MSLQ-44 questionnaire and those who answered both,
no significant differences were observed in the totals, neither according to the sections, nor
in the total result, nor between the pre- and post-simulation scores.

Table 3. Average scores for MSLQ44 questionnaire pre- and post-simulation (mean (SD)) and
difference between measurements (% of the maximum score) (n = 71).

MSLQ44 Questionnaire Mean (SD *)
Difference (%) p-Value **

Pre Post

Total Questionnaire 231.9 (20.98) 237.4 (20.84) 5.5 (1.8%) 0.003

Motivation section
Self-efficacy subscale 237.4 (20.84) 51.9 (6.64) 1.3 (2.1%) 0.039
Intrinsic value subscale 51.9 (6.64) 53.2 (5.57) 0.7 (1.1%) 0.189
Test anxiety subscale 53.2 (5.57) 47.6 (7.38) 0.4 (1.4%) 0.354
Total Subcale 47.6 (7.38) 48.3 (6.69) 1.6 (1%) 0.155

Learning Strategies Section
Use of learning strategies

subscale 48.3 (6.69) 18.9 (5.34) 2.4 (2.6%) 0.001

Self-regulation subscale 18.9 (5.34) 18.5 (5.87) 1.5 (2.4%) 0.030
Total Subcale 18.5 (5.87) 118.4 (12.77) 3.9 (2.5%) 0.002

* SD—Standard Deviation ** p-value at 0.05 confidence level.

4. Discussion

Previous studies about learning with the MAES© methodology have shown its effec-
tiveness in improving both technical and non-technical skills, highlighting the relevance
of nursing students’ motivation [4,5,7,8,13,15] and critical thinking [14]. However, these
dimensions have not to date been analyzed through quantitative methods. After conduct-
ing quantitative analysis in this study, our results show the positive effects of the MAES©
methodology on developing both motivation and critical thinking in undergraduate nurs-
ing students. Therefore, the results provide an answer to our research question, as the
training with the MAES© methodology had a positive influence on motivation for learning,
as well as on the critical thinking of the nursing students. For motivation, our results
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showed that the nursing students improved their total scores in this dependent variable.
Likewise, they improved their levels of the three components of motivation: the self-efficacy
component, and those of strategy use and self-regulation, which are part of self-regulated
learning. The results obtained in our study are congruent with previous studies that also
applied the MSLQ-44 [19,24] to assess motivation, and revealed significant improvement in
motivation due to exposure to high-fidelity simulation [26,27].

Focusing on the components of motivation that the nursing students improved, we find
that they achieved significant levels of self-efficacy. This competency consists of a future-
oriented, optimistic belief that increases motivation, equating to improved performance [28].
Self-efficacy is considered a healthcare professional skill for successfully managing complex
and stressful situations [29]. In this sense, there is ample evidence in the literature that
suggests simulation is effective at increasing this competency [30]. Particularly, single-
group pre-test and post-test design studies have reported increases in self-efficacy after
simulation sessions using standardized patients [31–33].

Likewise, the MAES© methodology also had a positive influence on the two compo-
nents of self-regulated learning, given that our nursing students improved their levels of
strategy use and self-regulation after the MAES© sessions. This implies that they developed
their cognitive and self-regulation strategies, which allowed them to collect, analyze, pro-
cess, and apply all the information required to achieve their academic learning. This result
is in agreement with previous studies that applied effective instructional interventions,
including a clinical simulation methodology, which resulted in the improvement of the
academic motivation of nursing students [34,35].

We must underline that motivation is considered a key aspect of the learning and
educational performance of nursing students [36]. In this sense, motivated students tend
to be more engaged with learning activities, choose appropriate learning and studying
styles, ask for help if needed, pay more attention to curriculum activities, and consequently
are more successful in educational environments [34,35]. According to the recent review
conducted by Saeedi et al. [36], the clinical simulation methodology including high-quality
simulation and using a standard patient is considered an effective instructional interven-
tion that improves academic motivation in nursing students [26,27,37–39]. The MAES©
methodology meets all the requirements defined by the INACSL Standards of Best Prac-
tice: SimulationSM [40] for conducting high-fidelity simulation sessions, and standardized
patients participated in the simulation sessions conducted in this study.

Nascimiento et al. [41] stated that the affective domain (the third component of the
triad for competence training in nursing according to Bloom’s taxonomy [42], which also
comprises cognitive and psychomotor domains) was developed during the debriefing
phase conducted in clinical simulation sessions. It intensifies nursing students’ motivation
to learn, as it involves all the actions determined by Bloom’s taxonomy during the reflective
process [43]. Therefore, these authors justified the importance of debriefing for the develop-
ment of clinical competence in nursing [41]. The positive effects of the debriefing phase
on nursing students’ learning process have been widely demonstrated [44]. However, the
importance of the expository phase of debriefing included in the MAES© methodology
should be emphasized, as a way of empowering nursing students in their learning process.
So, consequently, our nursing students may have become more motivated during this study.
Based on our previous study, conducted using a qualitative design [4], the motivational
elements indicated by nursing students after the MAES© sessions (non-directive/imposing
style of the facilitator, adequate structure and planning of the sessions, the possibility
of transferring what was learned to the real world, and especially the atmosphere cre-
ated in the simulation session) were included in the simulated sessions conducted in this
study. These motivational elements are intrinsic in the MAES© methodology, and thus
the positive results obtained in this study may be a consequence of the characteristics of
this methodology.

It is true that significant increases occured in dimensions such as self-efficacy within
the motivational components. We believe this is because self-efficacy, as a concept, refers to
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the perceived ability to perform a task competently and independently. This may be due to
the self-directed learning structure itself. It is this aspect that would make the difference for
MAES compared to other simulation learning methods. However, our students improved,
but not statistically significantly, in the motivation components related to intrinsic value
and test anxiety. The intrinsic value of motivation encompasses students’ goals and beliefs
for performing the task, i.e., their reasons for performing the task. It is possible that the
introduction of a new, unfamiliar educational model is the cause attributable to this aspect
(as in other studies of satisfaction with MAES in established groups, intrinsic motivation
was a highly valued aspect). Meanwhile, the anxiety component refers to students’ affective
and emotional reactions to the task, relating to students’ perceptions of their competence
to carry out their work. We believe that the non-significant increase in the score for this
dimension could also have the same explanation (the introduction of novelty in the learning
routine is often initially accepted with caution by students).

As for critical thinking, our students improved their levels in the four components of
this dependent variable according to Alfaro-LeFevre’s model [45]: personal characteris-
tics, intellectual and cognitive abilities, interpersonal abilities and self-management, and
technical abilities. Our nursing students achieved significant levels in its four components.
Although no study has to date adopted Alfaro-LeFevre’s model [45] to evaluate critical
thinking after clinical simulation sessions, different studies have partially examined all of
these components, as they are common to the main critical thinking models, such as critical
thinking based on Tanner’s clinical judgment model [46] and Lasater’s clinical judgment
rubric [47]. In this way, personal characteristics constitute a pattern of intellectual behavior
(attitudes, beliefs, and values) that function as an activating element in thinking ability [21].
This component has been identified as confidence [48,49] and self-efficacy [50] by different
studies, showing the effectiveness of clinical simulation methodology for improving the
self-reported levels of these personal characteristics. As for intellectual and cognitive
abilities, this component comprises knowledge of actions and understanding linked to the
nursing process and decision-making [21]. Different studies have shown increased levels
of knowledge after clinical simulation sessions [51–53]. Regarding interpersonal abilities
and self-management, these abilities allow therapeutic communication and obtaining infor-
mation that is relevant to the patient [21]. These abilities have also been demonstrated to
be improved after a simulation exercise [54,55]. Finally, the fourth component, technical
abilities, are defined as the knowledge and expertise in procedures that are part of the disci-
pline of nursing. Clinical simulation methodology has proven to be useful for improving
these abilities and clinical skill performance [50–52]. Therefore, the results obtained in our
study are congruent with previous studies that also showed significant improvement in
critical thinking after high-fidelity simulation [14–17,26,27,30–33,38–44].

It must be highlighted that critical thinking is considered an essential component in
nursing practice for acquiring nursing competencies [56] and providing safe and competent
care [57]. Furthermore, it is considered an essential competency for newly-licensed nurses
who will need to make independent decisions in clinical practice [58–60]. Research indicates
that nurses with good critical thinking skills can have a positive impact on patient out-
comes [61]. Conversely, nurses showing poor critical thinking skills often fail to recognize
clinical deterioration, which can result in compromised patient safety [62]. However, the
terms critical thinking, clinical reasoning, clinical judgment, problem-solving, and decision-
making are often used interchangeably [59,60,63]. This synonymous use of multiple terms
to describe how nurses think is one of the primary barriers for the correct identification of
effective teaching strategies and associated outcome measures [64]. Additionally, different
frameworks have been proposed to define these constructs using various evaluation tools,
even within the same frameworks [64].

According to the review conducted by Brown Tyo and McCurry [61], clinical simu-
lation methodology is considered an effective educational strategy that improves critical
thinking skills of nursing students, particularly when a structured critical thinking frame-
work or model is adopted, and when the clinical simulation sessions are conducted includ-
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ing a structured debriefing phase [65,66], which incorporates the use of reflection, a proven
strategy for promoting higher-level thinking [67,68]. Moreover, clinical simulation sessions
that include standardized patients have been demonstrated to be useful for improving
critical thinking skills [69]. In this sense, we adopted the well-established 4-Circle Critical
Thinking Model of Alfaro-LeFevre [45], standardized patients were included in our clinical
simulation sessions, and all the MAES© sessions concluded with a structured debriefing
phase, thus fulfilling all the requirements defined by the INACSL Standards of Best Practice:
SimulationSM [40] for conducting high-fidelity simulation sessions. It should be noted that
Theobald et al. [70] indicated that exposure to a single simulation did not significantly
increase critical thinking. However, one study found that three exposures produced a
statistically significant increase in critical thinking [48]. Nonetheless, a recent review [71]
concluded that the use of rubrics and questionnaires reduced bias and increased objectivity
in the simulation setting, and in light of this, we applied a validated questionnaire.

The main limitation of our study is related to the self-reported questionnaires used to
evaluate nursing students’ motivation and critical thinking. However, these questionnaires
have strong internal validity, and the MAES© sessions were demonstrated to be a useful
tool for improving the levels of these dimensions among nursing students. The small
sample size was also a limitation in the study. It is possible that the COVID-19 pandemic
could have negatively influenced the collection of data.

Finally, the positive effects of the MAES© methodology on developing both motivation
and critical thinking in undergraduate nursing students should be confirmed by future
research, and therefore further studies are needed. These future studies should broaden
the sample and compare it with a control group, using quasi-experimental or experimental
designs and evaluating the outcomes obtained in follow-up periods (for instance, after
three, six, and/or twelve months). Additionally, future research should also assess the
improvement in motivation and critical thinking of nursing students or registered nurses
using the MAES© methodology, and extend it to other settings and education centers.

5. Conclusions

The MAES© methodology allows undergraduate nursing students to increase their
levels of motivation and critical thinking. Specifically, the students improved their levels of
motivation components (including self-efficacy, strategy use, self-regulation) and critical
thinking components (including personal characteristics, intellectual and cognitive abilities,
interpersonal abilities and self-management, and technical abilities). These improvements
could be a result of the intrinsic characteristics of the MAES© methodology (such as its
team-based, self-directed, collaborative and peer-to-peer learning features). Our results
may be confirmed by future research projects using quasi-experimental or experimental
designs and follow-up periods, recruiting more nursing students, including registered
nurses, and extending the MAES© methodology to other settings and education centers.

Author Contributions: Conceptualization, L.R.-B. and J.L.D.-A.; methodology, M.J.P.-J. and V.A.-L.;
software, V.A.-L.; validation, M.J.P.-J., A.L.-M. and M.Á.R.-H.; formal analysis, V.A.-L.; investigation,
M.J.P.-J., A.L.-M., O.A., L.R.-B. and M.Á.R.-H.; resources, J.L.D.-A.; data curation, V.A.-L. and M.J.P.-J.;
writing—original draft preparation, J.L.D.-A. and O.A.; writing—review and editing, J.L.D.-A. and
O.A.; visualization, L.R.-B.; supervision, J.L.D.-A.; project administration, L.R.-B. and M.Á.R.-H. All
authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki and approved by the Ethics Committee of Catholic University of Murcia
(protocol code: CE012107).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The data are available upon email request to the corresponding authors.

Conflicts of Interest: The authors declare no conflict of interest.



Healthcare 2022, 10, 927 10 of 12

References
1. Díaz, J.L.; Leal, C.; García, J.A.; Hernández, E.; Adánez, M.G.; Sáez, A. Self-Learning Methodology in Simulated Environments

(MAES©): Elements and Characteristics. Clin. Simul. Nurs. 2016, 12, 268–274. [CrossRef]
2. Agea, J.L.D.; Costa, C.L.; Méndez, J.A.G. Metodología de autoaprendizaje en entornos simulados (MAES©). Evidentia Rev.

Enfermería Basada Evid. 2014, 11, 8.
3. Rudolph, J.W.; Raemer, D.B.; Simon, R. Establishing a Safe Container for Learning in Simulation: The Role of the Presimulation

Briefing. Simul. Healthc. 2014, 9, 339–349. [CrossRef]
4. Díaz-Agea, J.L.; Pujalte-Jesús, M.J.; Leal-Costa, C.; García-Méndez, J.A.; Adánez-Martínez, M.G.; Jiménez-Rodríguez, D. Motiva-

tion: Bringing up the rear in nursing education. Motivational elements in simulation. The participants’ perspective. Nurse Educ.
Today 2021, 103, 104925. [CrossRef] [PubMed]

5. Díaz Agea, J.L.; Ramos-Morcillo, A.J.; Amo Setien, F.J.; Ruzafa-Martínez, M.; Hueso-Montoro, C.; Leal-Costa, C. Perceptions
about the Self-Learning Methodology in Simulated Environments in Nursing Students: A Mixed Study. Int. J. Environ. Res. Public
Health 2019, 16, 4646. [CrossRef] [PubMed]

6. Chickering, A.W.; Gamson, Z.F. Seven Principles for Good Practice in Undergraduate Education. AAHE Bull. 1987, 3, 7. Available
online: https://eric.ed.gov/?id=ed282491 (accessed on 14 February 2022).

7. Garre-Baños, N.; Díaz-Agea, J.L. Two-way learning and pedagogical profile of the facilitator in self-learning methodology in
simulated environments (MAES©). A qualitative exploratory study. Rev. Latinoam. Simul. Clín. 2021, 2, 106–132.

8. Leal Costa, C.; Megías Nicolás, A.; García Méndez, J.A.; de Garcia Adánez Martínez, M.; Díaz Agea, J.L. Enseñando con
metodología de autoaprendizaje en entornos simulados (MAES©). Un estudio cualitativo entre profesores y alumnos de grado en
enfermería. Educ. Méd. 2019, 20, 52–58. [CrossRef]

9. Kaufman, D.M. Teaching and Learning in Medical Education. In Understanding Medical Education; John Wiley & Sons, Ltd.:
Hoboken, NJ, USA, 2018; pp. 37–69. [CrossRef]

10. Crosby, R.M.H.J. AMEE Guide No 20: The good teacher is more than a lecturer—The twelve roles of the teacher. Med. Teach. 2000,
22, 334–347. [CrossRef]

11. Dieckmann, P.; Molin Friis, S.; Lippert, A.; Østergaard, D. The art and science of debriefing in simulation: Ideal and practice. Med.
Teach. 2009, 31, e287–e294. [CrossRef]

12. Kolb, D.A. Experiential Learning: Experience as the Source of Learning and Development; FT Press: Upper Saddle River, NJ, USA,
2014; 417p.

13. Díaz Agea, J.L.; Megías Nicolás, A.; García Méndez, J.A.; de Garcia Adánez Martínez, M.; Leal Costa, C. Improving simulation
performance through Self-Learning Methodology in Simulated Environments (MAES©). Nurse Educ. Today 2019, 76, 62–67.
[CrossRef] [PubMed]

14. Peñataro-Pintado, E.; Díaz-Agea, J.L.; Castillo, I.; Leal-Costa, C.; Ramos-Morcillo, A.J.; Ruzafa-Martínez, M.; Encarna, R.-H. Self-
Learning Methodology in Simulated Environments (MAES©) as a Learning Tool in Perioperative Nursing. An Evidence-Based
Practice Model for Acquiring Clinical Safety Competencies. Int. J. Environ. Res. Public Health 2021, 18, 7893. [CrossRef] [PubMed]

15. Fenzi, G.; Reuben, A.D.; Agea, J.L.D.; Ruipérez, T.H.; Costa, C.L. Self-learning methodology in simulated environments (MAES©)
utilized in hospital settings. Action-research in an Emergency Department in the United Kingdom. Int. Emerg. Nurs. 2022,
61, 101128. [CrossRef] [PubMed]

16. Fragoso-Luzuriaga, R. Emotional intelligence and emotional competencies in higher education, the same concept? Rev. Iberoam.
Educ. Super. 2015, 6, 110–125.

17. Lopez, E. McKeachie’s Teaching Tips: Strategies, Research, and Theory for College and University Teachers. Rev. High. Educ.
2004, 27, 283–284. [CrossRef]

18. Gutiérrez-Ríos, M. Repensar el papel del diálogo para la inclusión social, la responsabilidad política y la educación dialógica.
Actual. Pedag. 2017, 1, 15–47. [CrossRef]

19. Roces, C.; Tourón, J.; González-Torres, M.C. Validación Preliminar del CEAM II (Cuestionario de Estrategias de Aprendizaje y
Motivación II). 1995. Available online: https://dadun.unav.edu/handle/10171/19176 (accessed on 14 February 2022).

20. Pintrich, P.R. A Manual for the Use of the Motivated Strategies for Learning Questionnaire (MSLQ). 1991. Available online:
https://eric.ed.gov/?id=ED338122 (accessed on 14 February 2022).

21. Zuriguel-Pérez, E.; Falcó-Pegueroles, A.; Roldán-Merino, J.; Agustino-Rodriguez, S.; del Carmen Gómez-Martín, M.; Lluch-Canut,
M.T. Development and Psychometric Properties of the Nursing Critical Thinking in Clinical Practice Questionnaire. Worldviews
Evid. Based Nurs. 2017, 14, 257–264. [CrossRef]

22. Martínez, J.R.; Galán, F. Estrategias de aprendizaje, motivación y rendimiento académico en alumnos universitarios. «Under-
graduate students» learning strategies, motivation, and academic performance’. Rev. Esp. Orientación Psicopedag. 2000, 11, 35–50.
Available online: https://redined.educacion.gob.es/xmlui/handle/11162/70239 (accessed on 14 February 2022). [CrossRef]

23. Cavero, M.Á.B. Voluntad para estudiar, regulación del esfuerzo, gestión eficaz del tiempo y rendimiento académico en alumnos
universitarios. Rev. Investig. Educ. 2011, 29, 171–185.

24. Pintrich, P.R.; de Groot, E.V. Motivational and self-regulated learning components of classroom academic performance. J. Educ.
Psychol. 1990, 82, 33–40. [CrossRef]

25. Rutherford-Hemming, T.; Lioce, L.; Breymier, T. Guidelines and Essential Elements for Prebriefing. Simul. Healthc. 2019, 14,
409–414. [CrossRef] [PubMed]

http://doi.org/10.1016/j.ecns.2016.02.011
http://doi.org/10.1097/SIH.0000000000000047
http://doi.org/10.1016/j.nedt.2021.104925
http://www.ncbi.nlm.nih.gov/pubmed/33962187
http://doi.org/10.3390/ijerph16234646
http://www.ncbi.nlm.nih.gov/pubmed/31766613
https://eric.ed.gov/?id=ed282491
http://doi.org/10.1016/j.edumed.2018.04.003
http://doi.org/10.1002/9781119373780.ch4
http://doi.org/10.1080/014215900409429
http://doi.org/10.1080/01421590902866218
http://doi.org/10.1016/j.nedt.2019.01.020
http://www.ncbi.nlm.nih.gov/pubmed/30771611
http://doi.org/10.3390/ijerph18157893
http://www.ncbi.nlm.nih.gov/pubmed/34360190
http://doi.org/10.1016/j.ienj.2021.101128
http://www.ncbi.nlm.nih.gov/pubmed/35063744
http://doi.org/10.1353/rhe.2003.0066
http://doi.org/10.19052/ap.3765
https://dadun.unav.edu/handle/10171/19176
https://eric.ed.gov/?id=ED338122
http://doi.org/10.1111/wvn.12220
https://redined.educacion.gob.es/xmlui/handle/11162/70239
http://doi.org/10.5944/reop.vol.11.num.19.2000.11323
http://doi.org/10.1037/0022-0663.82.1.33
http://doi.org/10.1097/SIH.0000000000000403
http://www.ncbi.nlm.nih.gov/pubmed/31804425


Healthcare 2022, 10, 927 11 of 12

26. Alfaro-LeFevre, R. Critical Thinking, Clinical Reasoning and Clinical Judgment: A Practical Approach; Pageburst E-book on Kno;
Elsevier: Philadelphia, PA, USA, 2016; 288p.

27. Saeedi, M.; Ghafouri, R.; Tehrani, F.J.; Abedini, Z. The effects of teaching methods on academic motivation in nursing students: A
systematic review. J. Educ. Health Promot. 2021, 10, 271. [PubMed]

28. Zhang, Z.-J.; Zhang, C.-L.; Zhang, X.-G.; Liu, X.-M.; Zhang, H.; Wang, J.; Liu, S. Relationship between self-efficacy beliefs and
achievement motivation in student nurses. Chin. Nurs. Res. 2015, 2, 67–70. [CrossRef]

29. Yousefy, A.; Ghassemi, G.; Firouznia, S. Motivation and academic achievement in medical students. J. Educ. Health Promot. 2012,
1, 4. [CrossRef] [PubMed]

30. Park, H.-R.; Park, J.-W.; Kim, C.-J.; Song, J.-E. Development and validation of simulation teaching strategies in an integrated
nursing practicum. Collegian 2017, 24, 479–486. [CrossRef]

31. Fawaz, M.A.; Hamdan-Mansour, A.M. Impact of high-fidelity simulation on the development of clinical judgment and motivation
among Lebanese nursing students. Nurse Educ. Today 2016, 46, 36–42. [CrossRef]

32. Navidad, F.C. Students’ Devised Classroom Games-Simulations: An Innovative Tool on Mathematics Achievement and Motiva-
tion in Nursing Students. Available online: https://www.semanticscholar.org/paper/Students%E2%80%99-Devised-Classroom-
Games-Simulations%3A-An-Navidad/1e3fe16f7789025efa625c7563497d0c46482cb6 (accessed on 15 February 2022).

33. Roh, Y.S.; Kim, S.S. Integrating Problem-Based Learning and Simulation: Effects on Student Motivation and Life Skills. Comput.
Inform. Nurs. 2015, 33, 278–284. [CrossRef]

34. Sarikoc, G.; Ozcan, C.T.; Elcin, M. The impact of using standardized patients in psychiatric cases on the levels of motivation and
perceived learning of the nursing students. Nurse Educ. Today 2017, 51, 15–22. [CrossRef]

35. INACSL Standards of Best Practice: SimulationSM Simulation Glossary. Clin. Simul. Nurs. 2016, 12, S39–S47. [CrossRef]
36. Bandura, A.; Freeman, W.H.; Lightsey, R. Self-Efficacy: The Exercise of Control. J. Cogn. Psychother. 1999, 13, 158–166.
37. Orgambídez, A.; Borrego, Y.; Vázquez-Aguado, O. Self-efficacy and organizational commitment among Spanish nurses: The role

of work engagement. Int. Nurs. Rev. 2019, 66, 381–388. [CrossRef] [PubMed]
38. Cant, R.P.; Cooper, S.J. Use of simulation-based learning in undergraduate nurse education: An umbrella systematic review.

Nurse Educ. Today 2017, 49, 63–71. [CrossRef] [PubMed]
39. Foronda, C.; Liu, S.; Bauman, E.B. Evaluation of Simulation in Undergraduate Nurse Education: An Integrative Review. Clin.

Simul. Nurs. 2013, 9, e409–e416.
40. Franklin, A.E.; Lee, C.S. Effectiveness of Simulation for Improvement in Self-Efficacy Among Novice Nurses: A Meta-Analysis. J.

Nurs. Educ. 2014, 53, 607–614. [CrossRef]
41. Oh, P.-J.; Jeon, K.D.; Koh, M.S. The effects of simulation-based learning using standardized patients in nursing students: A

meta-analysis. Nurse Educ. Today 2015, 35, e6–e15.
42. Nascimento, J.D.S.G.; Siqueira, T.V.; Oliveira, J.L.G.D.; Alves, M.G.; Regino, D.D.S.G.; Dalri, M.C.B. Development of clinical

competence in nursing in simulation: The perspective of Bloom’s taxonomy. Rev. Bras. Enferm. 2021, 74. Available online:
http://www.scielo.br/j/reben/a/zgmY8gmZF3Q98JrxzLdCLrC/?lang=en (accessed on 15 February 2022). [CrossRef]

43. Adams, N.E. Bloom’s taxonomy of cognitive learning objectives. J. Med. Libr. Assoc. 2015, 103, 152–153. [CrossRef]
44. Stephens, M.; Ormandy, P. An Evidence-based Approach to Measuring Affective Domain Development. J. Prof. Nurs. 2019, 35,

216–223. [CrossRef]
45. Lee, J.; Lee, H.; Kim, S.; Choi, M.; Ko, I.S.; Bae, J.; Kim, S.H. Debriefing methods and learning outcomes in simulation nursing

education: A systematic review and meta-analysis. Nurse Educ. Today 2020, 87, 104345. [CrossRef]
46. Melnyk, B.M.; Gallagher-Ford, L.; Long, L.E.; Fineout-Overholt, E. The Establishment of Evidence-Based Practice Competencies

for Practicing Registered Nurses and Advanced Practice Nurses in Real-World Clinical Settings: Proficiencies to Improve
Healthcare Quality, Reliability, Patient Outcomes, and Costs. Worldviews Evid. Based Nurs. 2014, 11, 5–15. [CrossRef]

47. Edwards, D.; Hawker, C.; Carrier, J.; Rees, C. A systematic review of the effectiveness of strategies and interventions to improve
the transition from student to newly qualified nurse. Int. J. Nurs. Stud. 2015, 52, 1254–1268. [CrossRef] [PubMed]

48. Banning, M. Clinical reasoning and its application to nursing: Concepts and research studies. Nurse Educ. Pract. 2008, 8, 177–183.
[CrossRef] [PubMed]

49. Levett-Jones, T.; Hoffman, K.; Dempsey, J.; Jeong, S.Y.-S.; Noble, D.; Norton, C.A.; Roche, J.; Hickey, N. The ‘five rights’ of clinical
reasoning: An educational model to enhance nursing students’ ability to identify and manage clinically ‘at risk’ patients. Nurse
Educ. Today 2010, 30, 515–520. [CrossRef]

50. Simmons, B. Clinical reasoning: Concept analysis. J. Adv. Nurs. 2010, 66, 1151–1158. [CrossRef] [PubMed]
51. Brown Tyo, M.; McCurry, M.K. An Integrative Review of Clinical Reasoning Teaching Strategies and Outcome Evaluation in

Nursing Education. Nurs. Educ. Perspect. 2019, 40, 11–17. [CrossRef]
52. Lapkin, S.; Levett-Jones, T.; Bellchambers, H.; Fernandez, R. Effectiveness of Patient Simulation Manikins in Teaching Clinical

Reasoning Skills to Undergraduate Nursing Students: A Systematic Review. Clin. Simul. Nurs. 2010, 6, e207–e222. [CrossRef]
53. Kriewaldt, J.; Turnidge, D. Conceptualizing an Approach to Clinical Reasoning in The Education Profession. Aust. J. Teach. Educ.

2013, 38, 103–115. Available online: https://ro.ecu.edu.au/ajte/vol38/iss6/7 (accessed on 1 January 2022).
54. Brentnall, J.; Thackray, D.; Judd, B. Evaluating the Clinical Reasoning of Student Health Professionals in Placement and Simulation

Settings: A Systematic Review. Int. J. Environ. Res. Public Health 2022, 19, 936. [CrossRef]

http://www.ncbi.nlm.nih.gov/pubmed/34485568
http://doi.org/10.1016/j.cnre.2015.06.001
http://doi.org/10.4103/2277-9531.94412
http://www.ncbi.nlm.nih.gov/pubmed/23555107
http://doi.org/10.1016/j.colegn.2016.10.007
http://doi.org/10.1016/j.nedt.2016.08.026
https://www.semanticscholar.org/paper/Students%E2%80%99-Devised-Classroom-Games-Simulations%3A-An-Navidad/1e3fe16f7789025efa625c7563497d0c46482cb6
https://www.semanticscholar.org/paper/Students%E2%80%99-Devised-Classroom-Games-Simulations%3A-An-Navidad/1e3fe16f7789025efa625c7563497d0c46482cb6
http://doi.org/10.1097/CIN.0000000000000161
http://doi.org/10.1016/j.nedt.2017.01.001
http://doi.org/10.1016/j.ecns.2016.09.012
http://doi.org/10.1111/inr.12526
http://www.ncbi.nlm.nih.gov/pubmed/31184381
http://doi.org/10.1016/j.nedt.2016.11.015
http://www.ncbi.nlm.nih.gov/pubmed/27902949
http://doi.org/10.3928/01484834-20141023-03
http://www.scielo.br/j/reben/a/zgmY8gmZF3Q98JrxzLdCLrC/?lang=en
http://doi.org/10.1590/0034-7167-2020-0135
http://doi.org/10.3163/1536-5050.103.3.010
http://doi.org/10.1016/j.profnurs.2018.12.004
http://doi.org/10.1016/j.nedt.2020.104345
http://doi.org/10.1111/wvn.12021
http://doi.org/10.1016/j.ijnurstu.2015.03.007
http://www.ncbi.nlm.nih.gov/pubmed/26001854
http://doi.org/10.1016/j.nepr.2007.06.004
http://www.ncbi.nlm.nih.gov/pubmed/17869587
http://doi.org/10.1016/j.nedt.2009.10.020
http://doi.org/10.1111/j.1365-2648.2010.05262.x
http://www.ncbi.nlm.nih.gov/pubmed/20337790
http://doi.org/10.1097/01.NEP.0000000000000375
http://doi.org/10.1016/j.ecns.2010.05.005
https://ro.ecu.edu.au/ajte/vol38/iss6/7
http://doi.org/10.3390/ijerph19020936


Healthcare 2022, 10, 927 12 of 12

55. Dreifuerst, K.T. Using Debriefing for Meaningful Learning to Foster Development of Clinical Reasoning in Simulation. J. Nurs.
Educ. 2012, 51, 326–333. [CrossRef]

56. Forneris, S.G.; Neal, D.O.; Tiffany, J.; Kuehn, M.B.; Meyer, H.M.; Blazovich, L.M.; Holland, A.E.; Smerillo, M. Enhancing Clinical
Reasoning Through Simulation Debriefing: A Multisite Study. Nurs. Educ. Perspect. 2015, 36, 304–310. [CrossRef]

57. Kautz, D.D.; Kuiper, R.; Pesut, D.J.; Knight-Brown, P.; Daneker, D. Promoting Clinical Reasoning in Undergraduate Nursing
Students: Application and Evaluation of the Outcome Present State Test (OPT) Model of Clinical Reasoning. Int. J. Nurs. Educ.
Scholarsh. 2005, 2, 1–19. [CrossRef] [PubMed]

58. Kuiper, R.; Heinrich, C.; Matthias, A.; Graham, M.J.; Bell-Kotwall, L. Debriefing with the OPT Model of Clinical Reasoning during
High Fidelity Patient Simulation. Int. J. Nurs. Educ. Scholarsh. 2008, 5. [CrossRef] [PubMed]

59. Burt, L.; Corbridge, S. Teaching Diagnostic Reasoning: A Review of Evidence-Based Interventions. Int. J. Nurs. Educ. Scholarsh.
2018, 15. [CrossRef] [PubMed]

60. Tanner, C.A. Thinking Like a Nurse: A Research-Based Model of Clinical Judgment in Nursing. J. Nurs. Educ. 2006, 45, 204–211.
[PubMed]

61. Clinical Judgment Development: Using Simulation to Create an Assessment Rubric. J. Nurs. Educ. 2007, 46. [CrossRef]
62. Shin, H.; Ma, H.; Park, J.; Ji, E.S.; Kim, D.H. The effect of simulation courseware on critical thinking in undergraduate nursing

students: Multi-site pre-post study. Nurse Educ. Today 2015, 35, 537–542. [CrossRef]
63. Weiler, D.T.; Gibson, A.L.; Saleem, J.J. The effect of role assignment in high fidelity patient simulation on nursing students: An

experimental research study. Nurse Educ. Today 2018, 63, 29–34. [CrossRef]
64. Shinnick, M.A.; Woo, M.A. The effect of human patient simulation on critical thinking and its predictors in prelicensure nursing

students. Nurse Educ. Today 2013, 33, 1062–1067. [CrossRef]
65. Bogossian, F.; Cooper, S.; Cant, R.; Beauchamp, A.; Porter, J.; Kain, V.; Bucknall, T.; Phillips, N.M.; FIRST2ACT™ Research

Team. Undergraduate nursing students’ performance in recognising and responding to sudden patient deterioration in high
psychological fidelity simulated environments: An Australian multi-centre study. Nurse Educ. Today 2014, 34, 691–696. [CrossRef]

66. Cooper, S.; Kinsman, L.; Buykx, P.; McConnell-Henry, T.; Endacott, R.; Scholes, J. Managing the deteriorating patient in a simulated
environment: Nursing students’ knowledge, skill and situation awareness. J. Clin. Nurs. 2010, 19, 2309–2318. [CrossRef]

67. Yuan, H.B.; Williams, B.A.; Man, C.Y. Nursing students’ clinical judgment in high-fidelity simulation based learning: A quasi-
experimental study. J. Nurs. Educ. Pract. 2014, 4, 7. [CrossRef]

68. Alinier, G.; Hunt, W.B.; Gordon, R. Determining the value of simulation in nurse education: Study design and initial results.
Nurse Educ. Pract. 2004, 4, 200–207. [CrossRef]

69. Radhakrishnan, K.; Roche, J.P.; Cunningham, H. Measuring Clinical Practice Parameters with Human Patient Simulation: A Pilot
Study. Int. J. Nurs. Educ. Scholarsh. 2007, 4. [CrossRef] [PubMed]

70. Theobald, K.A.; Tutticci, N.; Ramsbotham, J.; Johnston, S. Effectiveness of using simulation in the development of clinical
reasoning in undergraduate nursing students: A systematic review. Nurse Educ. Pract. 2021, 57, 103220. [CrossRef] [PubMed]

71. Clemett, V.J.; Raleigh, M. The validity and reliability of clinical judgement and decision-making skills assessment in nursing: A
systematic literature review. Nurse Educ. Today 2021, 102, 104885. [CrossRef] [PubMed]

http://doi.org/10.3928/01484834-20120409-02
http://doi.org/10.5480/15-1672
http://doi.org/10.2202/1548-923X.1052
http://www.ncbi.nlm.nih.gov/pubmed/16646903
http://doi.org/10.2202/1548-923X.1466
http://www.ncbi.nlm.nih.gov/pubmed/18454731
http://doi.org/10.1515/ijnes-2018-0003
http://www.ncbi.nlm.nih.gov/pubmed/30388079
http://www.ncbi.nlm.nih.gov/pubmed/16780008
http://doi.org/10.3928/01484834-20071101-04
http://doi.org/10.1016/j.nedt.2014.12.004
http://doi.org/10.1016/j.nedt.2018.01.012
http://doi.org/10.1016/j.nedt.2012.04.004
http://doi.org/10.1016/j.nedt.2013.09.015
http://doi.org/10.1111/j.1365-2702.2009.03164.x
http://doi.org/10.5430/jnep.v4n5p7
http://doi.org/10.1016/S1471-5953(03)00066-0
http://doi.org/10.2202/1548-923X.1307
http://www.ncbi.nlm.nih.gov/pubmed/17402934
http://doi.org/10.1016/j.nepr.2021.103220
http://www.ncbi.nlm.nih.gov/pubmed/34781195
http://doi.org/10.1016/j.nedt.2021.104885
http://www.ncbi.nlm.nih.gov/pubmed/33894591

	Introduction 
	Materials and Methods 
	Design 
	Participants 
	Study Variables 
	Instruments 
	Procedure 
	Data Analysis 
	Ethical Considerations 

	Results 
	Discussion 
	Conclusions 
	References

