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skills in nursing students compared with traditional high-fidelity simulation

Methods: A quasi-experimental study was conducted with 109 undergraduate nursing students. The inter-

vention group (n = 49) applied MAES, where students defined objectives, designed scenarios, and identified

resources tailored to their needs. The control group (n = 60) participated in a traditional high-fidelity simula-

tion. SDL ability was assessed with the Self-Directed Learning Instrument (SDLI) at baseline and post-

intervention

Results: Intra-group analysis showed significant improvement in the MAES group (p = 0.014) compared with

the traditional group (p = 0.088). However, between-group comparisons revealed no significant differences

(p = 0.157). The most improved dimensions were self-control (time and effort management) and interper-

sonal communication

Conclusions: MAES shows a favorable trend in fostering SDL, suggesting its potential as an effective educa-

tional strategy in nursing.

© 2025 The Authors. Published by Elsevier Inc. on behalf of Organization for Associate Degree Nursing. CCBY-
LICENSE This is an open access article under the CC BY-NC license

(http://creativecommons.org/licenses/by-nc/4.0/)

Introduction individuals taking the initiative and responsibility for planning,

directing, and evaluating their own learning.

The education of health professionals in the 21st century requires
innovative pedagogical strategies that foster active, meaningful, and
student-centered learning. One of the aspects of active learning that
has been most studied, especially from the constructivist framework
(Epp et al, 2021; Fernando & Marikar, 2017; Mann & MacLeod,
2015), is self-directed learning and how motivated individuals can
train themselves through self-instruction (Hwang & Oh, 2021; Lee et
al., 2020; Robinson & Persky, 2020). Self-directed learning involves
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There is a discrepancy between the recommendations of univer-
sity institutions that promote autonomy and self-directed learning in
students, and the reality of teaching, which is mainly based on lec-
tures and expository methods (Kavanagh and Sharpnack, 2021). The
university, by not adequately preparing students in these competen-
cies, creates a gap between the expectations of the job market and
the actual skills of the graduates. Self-directed learning allows stu-
dents to connect knowledge with their interests and experiences,
generating deeper and more meaningful learning (Lee et al., 2020). It
is necessary to promote a paradigm shift in teaching, where teachers
act as guides and facilitators of learning, rather than as sole knowl-
edge transmitters, and students are not mere passive recipients of
content (Crosby, 2000; Karakitsiou et al., 2012).
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In this context, the MAES (Spanish acronym for Methodology of
Self-Learning in Simulated Environments) (Diaz et al., 2016) emerged
as an approach for the training of professionals in various areas.
MAES is a teaching method that combines problem-based learning
with high-fidelity clinical simulation. Students work in small groups
to identify core competencies, design scenarios, and carry out reflec-
tive practice after the simulation. It is based on the idea that students
learn best when they are active participants in their own learning
process. This includes deciding what topics they want to address,
what their baseline competencies are and what learning objectives
they will develop. In addition, students are assigned to operational
work teams, which fosters a sense of healthy competition, but with a
collaborative approach. The creation of teams is done on a voluntary
basis during pre-briefing, based on students’ preferences, shared val-
ues and affinity. Teams are tasked with contributing their best efforts
to the group, especially in terms of sharing information and actively
participating in the management of the simulation cases. Each team
is responsible for designing a simulation scenario (with scaffolding
and guidance from the facilitator), which will be experienced by
another team. They are also responsible for gathering the best avail-
able evidence to meet the learning objectives and presenting it dur-
ing the debriefing phase, which takes place after the case analysis or
debriefing has been completed.

MAES consists of 6 distinct elements (Diaz et al., 2016) (team
selection and creation of group identity, voluntary choice of sub-
ject of study, establishment of baseline and programming skills to
be acquired through brainstorming, design of a clinical simulation
scenario in which the students practice the skills to be acquired,
execution of the simulated clinical experience, and finally debrief-
ing and presentation of the acquired skills). The MAES complies
with the standards from the Nursing Association for Clinical Simu-
lation and Learning (INACSL) (Sittner et al., 2015). The studies con-
ducted using this method adhered to the CONSORT guidelines,
specifically following the extension provided by Cheng et al.
(2016). The CONSORT (Consolidated Standards of Reporting Trials)
guidelines were originally developed to improve the reporting of
randomized controlled trials (RCTs) by providing a standardized
framework that ensures clarity and transparency in research.
Cheng and colleagues extended these guidelines specifically for
studies involving healthcare simulation, addressing the unique
characteristics of simulation-based research. This extension pro-
vides a structured approach to reporting simulation studies, ensur-
ing methodological rigor and the comprehensive reporting of
outcomes, which is critical for replicability and the advancement
of knowledge in simulation-based education.

Many studies have been conducted on aspects related to the suit-
ability of the method in the self-directed learning of simulation par-
ticipants. Among other aspects, it has been observed that learning
with MAES is satisfactory (Romero-Castillo et al., 2024; Diaz Agea,
Ramos-Morcillo, et al., 2019; Gonzalez et al., 2023), and that students
acquire a level of competence that is greater than with other types of
simulation (Diaz Agea, Megias Nicolas, et al., 2019; Penataro-Pintado
et al,, 2021). Learning with MAES encourages students’ engagement
and autonomy in emergency departments at hospitals, when newly-
hired nurses first begin their profession (Fenzi, Reuben, et al., 2022).
It has also been shown that learning with MAES increases the motiva-
tion of students (Diaz-Agea et al., 2021) as well as their critical think-
ing skills (Arizo-Luque et al., 2022). A recent study (Fenzi, Diaz-Agea,
et al., 2022) emphasized its use in the interprofessional training of
undergraduate physician and nurse teams, as it provided an atmo-
sphere of safety and very promising collaborative learning, as the
focus of learning is placed on the group factor (Garcia-Méndez et al.,
2022, p. 3). The profile of the MAES facilitator has been previously
explored (Garre-Banos & Diaz-Agea, 2021), and the good-practices
standards for the facilitator in the MAES methodology have been

described (Rodriguez-Herrera, Garcia-Méndez, Diaz-Agea, & Leal-
Costa, 2023).

While the MAES method is specifically designed to foster self-
directed learning, its impact has not yet been formally measured
using the outcome measures applied in this study. Therefore, the cen-
tral question of this research is whether MAES can promote greater
autonomy in learning compared to other simulation methods. This
study aims to explore that potential by assessing the specific effects
of MAES on self-directed learning.

The general objective of the study was to assess the impact on
the self-directed learning ability of nursing students who were
trained with two different methods of clinical simulation. As spe-
cific objectives, we aimed to assess the impact of both methodo-
logical approaches (MAES and NON-MAES) on learning
motivation, planning and implementation, self-monitoring, and
interpersonal communication.

Method

A pre-post quasi-experimental study with an experimental group
and a control group was carried out to evaluate the level of self-
directed learning of fourth-year nursing students. In the reporting of
this quasi-experimental study, we have adhered to the TREND check-
list (Transparent Reporting of Evaluations with Nonrandomized
Designs) (Des Jarlais et al., 2004). The study was conducted in the first
quarter of the 2023-2024 academic year (from September 2023 to
December 2023) at the University of Murcia (Spain).

Participants

A group of 109 fourth-year nursing students from a University in
Spain was selected. The assignment of students to the experimental
and control groups was not randomized. Instead, participants were
selected based on their simulation rotation and the course they were
taking at the time. For the control group, students enrolled in the
“Practicum I” course, in the 4th year of the nursing degree program,
were selected. In this course, students learn with simulation, but do
not follow the MAES methodology. For the experimental group, par-
ticipants enrolled in the “Practicum IV” course, also in the 4th year of
the degree program, were selected. In this course, students are
trained using the MAES methodology.

Inclusion criteria: to be enrolled in the subjects "Practicum IV"
(experimental group) and "Practicum " (control group) of the 4th
year of nursing. Exclusion criteria: not having completed all the simu-
lation sessions and students enrolled in the European Region Action
Scheme for the Mobility of University Students (ERASMUS) program,
and students enrolled in national mobility programs. For the control
group, prior participation in MAES® sessions was an exclusion crite-
rion to ensure no crossover exposure between methodologies.

Procedure

Both groups of students (experimental and control) engaged in
clinical scenarios designed to reflect real-life clinical challenges.
Groups experimented and reflected on 6 different clinical scenarios.
Cheng et al. (2010) Self-Directed Learning Instrument (SDLI) (S.-F.
Cheng et al., 2014) was administered before and after the simulations
to assess self-directed learning skills (SDLI will be described in more
detail further on).

Pre-stage: The SDLI test was administered to both groups to
obtain a baseline measure of nursing students’ self-directed learning
ability.



Table 1
. Simulation scenarios of control group®.
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Title

Description

Learning objectives

Scheduled nursing consultation with teenager

Coagulation control consultation

Healthy immigrant child consultation

Tobacco cessation consultation

School nursing (diabetic debut)

Scheduled appointment for vaccine and the nurse detects low
self-esteem and social relationship problems

Man who comes to the clinic to monitor clotting time
12-month-old immigrant girl goes for a check-up and vacci-

nation update

Patient comes to the consultation because he wants to quit
smoking after several failed attempts
School nurse goes to school to instruct teachers and family in

-Emotional aspects

-Comprehensive assessment of the patient.

-Learn different communication styles

-Anticoagulant treatment adherence education

-Procedure to control coagulation

-Know the assessment after 12 months

-Know how to update the vaccination schedule for immi-
grants

-Work on vaccination adherence

-Know the process of quitting tobacco

-Use brief advice as a direct tool

-Master the School Community Health Care Program

the proper management of the girl with diabetes

Home care

Home consultation for lower limb ulcer cure

-Comprehensive care for patients with Type 1 Diabetes
Mellitus

-Distinguish the different types of ulcers

-Address the cure appropriately

-Education for self-care

* These scenarios were selected and designed by the team of facilitators of the Practicum I course of the 4th degree in nursing. They refer to situations that students must prac-

tice in order to achieve competences in community nursing and public health.

Intervention Phase

Control group: received 3 sessions of 4 hours of traditional clinical
simulation. The simulation laboratories were structured in sessions
composed of 18-20 students and 2 facilitators. In the first session
(pre-briefing), the scenarios and the principles of simulation were
presented, with the structured simulation of 6 scenarios each taking
place in the rest of the sessions. The content of the scenarios was
about primary healthcare (Table 1). For the creation of the scenarios,
the International Nursing Association for Clinical Simulation and
Learning (INACSL) standards were followed (Watts et al., 2021).
These standards provide evidence-based best practices for the design,
implementation, and evaluation of clinical simulations. The scenarios
were designed by facilitators with nearly 5 years of experience in
clinical simulation, ensuring that they aligned with INACSL's guide-
lines for creating realistic and effective learning environments. The
debriefing method used was the “gather, analyze, and summarize”
(GAS) model (Sawyer et al., 2016).

Table 2
Simulation scenarios of intervention group*.

Experimental group: received 3 sessions of 4 hours of clinical sim-
ulation following the MAES Methodology. The simulation laborato-
ries were structured in groups composed of 18-20 students and two
facilitators. In the first session (pre-briefing), students selected the
content of the scenarios (from a broad predefined list of clinical situa-
tions, as a claim or hook, related to their academic curriculum, ensur-
ing alignment with the subject’s objectives) and defined the learning
objectives. The principles of simulation were presented, with the
structured simulation of 6 scenarios each taking place in the rest of
the sessions. The content of the scenarios was about specialized nurs-
ing (Table 2). For scenario design, the students received scaffolding
support from facilitators with almost 5 years of experience in clinical
simulation. The debriefing method used the gather, analyze, and
summarize” (GAS) model with presentation of the acquired skills.

During the pre-briefing of both groups, a psychologically safe
environment was fostered (clarifying that the focus was on learning
and not evaluation, ensuring respectful communication, and familiar-
izing participants with the debriefing method and the simulation

Title Description

Learning objectives

Postpartum hemmorrhage
repercussions

Out-of-hospital delivery
hospital context
Puerperal care
born’s weight gain

1000 mL postpartum hemorrhage with hemodynamic

Eutocic delivery with a healthy newborn in an out-of-

Demand for breastfeeding care related with the new-

-Communication in situations of emergency

-To know the specific treatment of an obstetrics
hemorrhage

-Anamnesis in a context of emergency

-Initial stabilization of the newborn

-Knowing the objectives of weight gain of the newborn

-Health education with active methodology

Infant choking FBAO (Foreign-body airway obstruction) of a 9-year-old
body which results in CPR

Bronchiolitis Admission and monitoring in neonatology of a newborn
with a diagnosis of bronchiolitis.

Hemodialysis

Borderline personality disorder. Self-harm thoughts

Approach to depression
Autistic spectrum disorder (ASD) in children

Perinatal grief

Stabilization of an APE (acute pulmonary edema) at the
start of a hemodialysis session.

First visit of an adolescent patient with self-harm ideas to
a mental health center.

First visit to a mental health center for a patient with sus-
pected depression

Child with ASD brought by his mother to the emergency
room for vomiting and requires intravenous treatment.

Care in the birth process in an intrauterine death

-Apply the FBAO maneuvers

-Basic CPR algorithm

-Management of newborn’s pain

-Apply oxygen therapy

-Stabilization of dyspnea

-Start of hemodialysis session

-Assessment according to Gordon patterns
-Know the self-harm risk scales
-Communication in patients with depression
-Explore signs and symptoms of depression
-Characteristics of ASD

-Communication with a child with ASD
-Know empathetic attitudes

-Resources to offer in the delivery room

* The scenarios presented here were designed by student teams that were part of the MAES simulation groups, based on proposals suggested by facilitators as "bait" or
"hook" (news articles, internet videos, real-life situations, as well as fictional scenarios from movies, etc.).
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room materials). However, in the MAES methodology, a psychological
safety atmosphere is additionally created through group dynamics.

Postintervention phase: The SDLI (S.-F. Cheng et al., 2010) test was
re-applied to both groups to assess the impact of the interventions on
self-directed learning skills.

Assessment Instrument

The SDLI (S.-F. Cheng et al., 2010) was used to measure the self-
directed learning ability of nursing students. This instrument has
demonstrated validity and reliability in measuring self-directed
learning and is considered the gold standard for evaluating the self-
directed learning abilities of nursing students or nurses (Cadorin et
al., 2017). This questionnaire analyses 4 dimensions, learning motiva-
tion (LM), Planning and Implementation (PI), Self-monitoring (SM)
and Interpersonal Communication (IC) by 20 items, employing a 5-
point Likert scale (1 = strongly disagree, 2 = disagree, 3 = neutral,
4 = agree and 5 = strongly agree), so total scores range from 20 to
100. In this study, we used the SDLI Spanish version. To ensure com-
prehension and accuracy in responses, a process of translation and
cultural adaptation to the Spanish language was carried out, main-
taining semantic, conceptual, and cultural equivalence. Two profes-
sional translators, experts in the field participated, and feedback
from students and teachers was obtained (prior to this study) to
assess its comprehensibility. The reliability results were comparable
to the English version, with very similar Cronbach’s alpha coefficients
for the total scale (0.916 in the English version and 0.913 in the trans-
lated version), indicating high reliability and internal consistency.

Data Analysis

A reliability analysis was conducted to assess the internal consis-
tency of the questionnaire items. Cronbach’s alpha coefficient was
utilized to measure the extent to which items in a scale are correlated
with each other. The data analysis involved a descriptive analysis of
sociodemographic variables, the total score of the SDLI, and partial
scores by its different components (LM, PI, SM, and IC). For inferential
analysis, normality tests were conducted using the Kolmogorov-
Smirnov statistics. To compare pre-test and post-test scores in each
group, the Student’s t-test for related samples was used for variables
with normal distribution and, for variables without normal distribu-
tion, the Wilcoxon signed-rank test for related samples. To compare
frequencies in the characteristics of the groups, the chi-square test
was used. A significance level of p < 0.05 was applied to determine
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statistical significance in all cases. In all analyses, the IBM SPSS Statis-
tics v.28 software was used.

Ethical Aspects

The study was conducted in compliance with the ethical princi-
ples of research and the Helsinki declaration. Written informed con-
sent was obtained from all participants, and the confidentiality of the
data collected was guaranteed. In addition, the ethical guidelines and
regulations of the University of Murcia were followed (once the proj-
ect was analyzed, we obtained authorization from the Nursing Fac-
ulty to conduct the study ref: 18032024FE).

Results

The reliability analysis of the SDLI questionnaire revealed a high
level of internal consistency overall, with a Cronbach’s alpha coeffi-
cient of 0.913 for the total scale. The analyses for LM, PI, SM, and IC
dimensions were 0.820, 0.845, 0.786, and 0.683 respectively.

The sample size consisted of a total of 109 participants, with 49
students in the intervention group and 60 students in the control
group. The final response rate was 61.25% in the intervention group
(49 participants out of 80) and 75% in the control group (60 partici-
pants out of 80). As shown in Table 3, the characteristics of the inter-
vention and control groups were very similar. In the intervention
group, the mean age was 21.47 years, while in the control group it
was 22.02. The average cumulative academic performance (on a
0-10 scale, where 10 is the highest achievable grade) was 8.04 for
the intervention group and 8.02 for the control group, confirming
comparable baseline achievement levels prior to the study.

The majority gender was female, in both cases, being 85.7% in the
intervention group and 90% in the control group. Regarding admis-
sion to the nursing degree program, most of the participants entered
through Spanish Baccalaureate for university entrance. None of these
characteristics showed significant differences between the control
and intervention groups (p > 0.05), showing quite homogeneity
between both groups. Thus, despite the lack of randomization, the
similarity in age, academic performance, gender, and admission path-
way, alongside non-significant p-values, supports that these groups
are homogeneous with respect to their relevant characteristics.

Table 4 presents comparisons of the means, both for the total
score SDLI and for the different dimensions (LM, PI, SM, and IC). The
mean total score obtained in the intervention group increased from
78.14 points to 81.39, showing a statistically significant difference
with a p = 0.014. In contrast, in the Control Group, this mean score

Table 3
Characteristics of sample in intervention and control group.
Characteristics Intervention Group (n=49)  Control Group (n=60) p CI95%
Mean SD Mean SD
Age 2147 1.75 22.02 4.72 0222  —0.864 to 1.959
Academic record 8.04 0.51 8.02 0.56 0447  —0.224t00.196
grade
n % n %
Gender 0.492**
Men 7 14.3 6 10
Women 42 85.7 54 90
Admission way 0.414**
Bachelor 41 83.7 54 90
Vocational training 7 143 6 10
Special admission 1 2.0 -

* T-student test for independent samples.
**Chi square test.
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Pre-post comparison between intervention and control groups in total SDLI and by dimensions.

Intervention group

Control group

Pre-test Post-test Pre-test Post-test
Mean SD Mean SD p Cl95% Mean SD Mean SD p Cl195%
SDLI  78.14 10.13 8139 841 0.014* —6,139 to —-0.351 84.27 926 8573 9.21 0.088"" —3.608 to 1.070
LM 2576 3.98 2667 231 0.412* 2620 288 2643 292  0.119"
PI 21.80 3.64 2280 4.00 0.052** —2214t00.214 2450 363 2515 340 0.089* —1.602 to 0.302
SM 1494  2.08 1565 231 0.032* 16.63 2.40 16.77 244  0.584"
IC 1565 246 16.27 1.89  0.024" 16.93 2.26 1738 215  0.247"

SD, standard deviation; SDLI, self-directed learning instrument; SDLI, self-directed learning instrument; LM, learning motivation; PI, planning and

implementation; SM, self-monitoring; IC, interpersonal communication.

* Wilcoxon signed-rank test for related samples (in variables with non-normal distribution).
** T-student test for related samples (in variables with normal distribution).

increased from 84.27 to 85.73 (p = 0.088), not being statistically sig-
nificant. In this table, we also observe that these significant differen-
ces were marked by the SM dimension, (from 14.94 to 15.65;
p = 0.032) and by the IC dimension (from 15.65 to 16.27; p = 0.024).
This analysis individualized in each of the dimensions was not statis-
tically significant in any of the cases in the control group. Differences
in improvement between the intervention and control groups, were
also analysed, which showed mean increases of +3.25 and +1.46,
respectively. However, the comparison revealed a non-significant dif-
ference (p = 0.157). This finding indicates that, despite a trend

favouring the MAES method in enhancing self-directed learning (see
Figure 1), the improvements were not substantial enough to establish
a significant advantage over the traditional simulation approach.

Consistent with Table 4, the control and intervention groups
exhibited statistically significant differences in mean total pre-
test scores (84.27 vs. 78.14; p = 0.001). Delving deeper into the
specific dimensions, this disparity appears to be primarily driven
by significant differences in the PI (24.50 vs. 21.80; p = 0.001),
SM (16.63 vs. 14.94; p = 0.001), and IC (16.93 vs. 15.65;
p = 0.008) dimensions.

Comparison of Increments between Intervention and Control Groups

PI: Planning and implementation

—— Intervention Increment

: Learning motivation

erpersonal communication

ected learning instrument

Control Increment

Figure 1. Comparison* of increments between intervention and control groups. Comparison of Increments between intervention and control groups in the total SDLI and its four
dimensions. Blue area: intervention group. Orange area: control group. SDLI: self-directed learning instrument; LM: learning motivation; PI: planning and implementation; SM:

self-monitoring; IC: interpersonal communication.
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None of the sociodemographic variables studied, including age,
gender, academic record, method of university entry, showed a sta-
tistically significant relationship with the questionnaire scores or
with the specifically analysed dimensions.

Discussion

In this study, the aim was to investigate whether self-directed
learning (SDL) with clinical simulation, specifically using the MAES
methodology, enhances SDL ability in nursing students compared to
traditional high-fidelity simulation-based learning. Although we
were not able to conclusively demonstrate that MAES significantly
improves SDL skills, the increase in scores observed in the experi-
mental group suggests a positive trend that warrants further investi-
gation with a more robust methodological design.

There was a significant difference in baseline SDLI scores between
the intervention and control groups, which may have impacted the
comparability of the groups prior to the intervention, as the control
group had a higher initial score, potentially influencing the outcomes.
Furthermore, while the differences between post-test and pre-test
scores were statistically significant in the intervention group, the
analysis of SDLI improvement between the groups revealed no statis-
tically significant difference between the enhancements observed in
the intervention group and the control group. Although a trend
toward greater improvement was noted in the intervention group
utilizing the MAES method, this difference lacked the statistical
robustness necessary to be deemed significant. This indicates that,
despite the observed enhancement in the intervention group, the
current data do not provide sufficient evidence to conclusively estab-
lish the superiority of the MAES method over traditional simulation-
based learning. Additionally, there is the possibility of a "ceiling
effect” in the control group, as their baseline scores were close to the
maximum possible SDL score (100 points), which may have limited
their capacity for significant improvement following the intervention.
This phenomenon could have biased the results in favor of the inter-
vention group by reducing the control group’s potential for improve-
ment. We do not have a clear explanation for the ceiling effect
observed in the control group results. It was expected that both
groups would start with similar pre-test scores. Previous experiences
of the simulation groups may have had some influence, although cur-
rently, with the data we have, we cannot objectively assert any
cause.

Both MAES and traditional simulation-based learning methods
share experiential and reflective learning aspects, but MAES goes a
step further by giving students greater autonomy in the design and
execution of learning scenarios. This independence may play a critical
role in the development of SDL, as noted in the literature (Nilson,
2023).

Nursing is a profession in constant evolution, requiring self-moti-
vated professionals to adapt to new protocols, procedures, and inno-
vations in healthcare (Nesje, 2015). While institutional training plans
generally support this need for continuous education, SDL remains
one of the most important drivers for nurses to meet the changing
educational demands of clinical environments, especially considering
new diseases, healthcare technologies, and evolving care paradigms.

The motivation for learning, one of the questionnaire dimensions
that showed the greatest increase in the experimental group, could
be one of the key elements to consider when interpreting the data.
Other studies (Chaudhuri, 2020; Jukema et al., 2019; Maenpaa et al.,
2020) have emphasized the importance of intrinsic motivation in
learning, although motivation is often underrepresented in health-
care curricula (Diaz-Agea et al., 2021). Clinical simulation generally
fosters higher levels of motivation among students compared to pas-
sive learning methods, such as lectures (Fawaz & Hamdan-Mansour,
2016; Hanrahan et al., 2018; Tsirulnikov et al., 2023), and these

increases in motivation have also been demonstrated after clinical
simulation with the MAES method (Arizo-Luque, 2022).

One of the advantages of Self-directed learning with simulation, is
that it creates a psychologically safe environment, particularly
through the pre-briefing phase, which may reduce participant stress
during simulations (Roh et al., 2018; Rutherford-Hemming et al.,
2019). It has been seen that academic stress negatively influences the
resilience, academic motivation, and self-directed learning of nursing
students (Berdida, 2023). This eventual stress reduction could explain
some of the observed improvement trends in SDL ability in the exper-
imental group compared to traditional simulation.

Despite some studies reporting positive trends in SDL among
nursing students, the results are often not significant (Klunklin et al.,
2010; Nazarianpirdosti et al., 2021), as is the case in our research.
Other research has similarly found no significant differences when
comparing various teaching methods, such as Problem-Based Learn-
ing or virtual reality simulations (Choi et al., 2014; Kang et al., 2020).
This suggests that SDL skills must be intentionally cultivated through
methodologies that provide students with the tools for autonomous
learning (Smedley, 2007). However, many university curricula con-
tinue to emphasize exposure-based learning, which does not fully
foster SDL development.

Considering these findings, while MAES shows promise as a
potential method for enhancing SDL, more rigorous research is
required to confirm its effectiveness. We believe that the observed
improvements in SDL reflect the method’s capacity to engage stu-
dents actively in their learning process, from scenario creation to
post-simulation reflection. We believe that empowering students
would induce their self-directed learning capacity to be stimulated.
Similarly, faculty should assume a facilitative role rather than an
instructional one and take on a role that sets aside the classical func-
tion of providing information (Crosby, 2000; Dieckmann et al., 2009).
But not everything depends on the positioning of teachers; students
must also assume that they are more than mere listeners (Karakitsiou
etal, 2012).

Conclusions

Although the results initially showed that self-directed learning
with clinical simulation (MAES method) significantly improved intra-
group self-directed learning skills in nursing students compared to
traditional learning based on high-fidelity simulation, this improve-
ment was evident only within the intervention group. However, the
increase was not statistically significant when subjected to compara-
tive analysis between the two groups.

The trend towards increased self-directed learning skills could be
attributed to the characteristics of the MAES method, which include
autonomy in defining learning objectives, independent design of sim-
ulation scenarios, collaborative search for relevant information, safe
learning environment and experiential learning. However, this study
cannot demonstrate more than a trend and no statistically significant
differences between the simulation methods.

The dimensions of self-directed learning with the greatest impact
were Self-Monitoring (students managed their time and effort more
effectively during the learning process) and Interpersonal Communi-
cation (ability to communicate and collaborate with others during
the simulations).

Recommendations for Educational Practice

To improve nursing education practices, this study recommends
the integration of clinical simulation as a complementary or alterna-
tive approach to traditional teaching methodologies. Furthermore, it
underlines the importance of providing students with the necessary
tools and support to foster effective self-directed learning within this
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framework. Additionally, it advocates further research to evaluate the
effectiveness of the MAES method in a variety of learning settings and
educational contexts, thus contributing to the continuous improve-
ment of nursing education practices.

Limitations

A quasi-experimental design was used, without randomized sam-
ple. This non-randomization of the groups could have been the cause
of differences in the initial SDLI scores between the groups before the
intervention was conducted. In addition, the control group had Pri-
mary Care simulations while the MAES simulations included a greater
variety of situations.

The study was conducted in a specific nursing education context
(Murcia, Spain), which limits the generalizability of the results to
other regions or disciplines. Additionally, not all variables that could
influence self-directed learning skills—such as individual motivation,
learning styles, or the level of stress experienced during simulation
sessions—were controlled.

Although the study shows a trend towards improved self-directed
learning skills in the experimental group, the focus on self-directed
learning as the main outcome may be limiting. Measuring other fac-
tors, such as self-efficacy, resilience, or stress management, could
provide a more complete understanding of the educational benefits
associated with MAES.
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