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Purpose: A health professional’s learning curriculum should lead to the acquisition of 
technical and non-technical skills. This study aims at demonstrating the impact of simula
tion-based learning (SBL) experience on the learning of midwifery students.
Patients and Methods: Using an experimental design, the experimental group (n=14) 
received pretest, high fidelity simulation, then a post-test. Whereas the control group (n=14) 
received pretest, revision of the theoretical course instead of simulation, post-test 1, high 
fidelity simulation, then a post-test 2. The first scenario was about a normal childbirth when 
the midwifery students were in their 2nd year. And then the second one was about immediate 
postpartum hemorrhage when the students moved to their 3rd year.
Results: During the simulation sessions, the experimental group had a higher mean score in 
the post-test than the control group. This indicated that the simulation significantly (p<0.001) 
increased the students’ knowledge. Also, for both eutocic and dystocic delivery simulation 
experiments, students obtained higher score in the second simulation sessions (19.69 and 
19.4 for eutocic and dystocic, respectively) than in the first session (11.23 and 9.12 for 
eutocic and dystocic, respectively; p<0.0001).
Conclusion: These findings confirm that SBL offers an opportunity for learners to be 
immersed in an environment that is closer to reality, thus improving learning in a safe 
environment.
Keywords: postpartum hemorrhage, midwifery, high fidelity simulation, training, 
curriculum, obstetric

Introduction
The initial training of midwives in Morocco lasts three years. At the end of the 
degree program, midwifery students are given a diploma that allows them to 
practice midwifery in both public and private health structures. Midwives are 
primarily responsible for the delivery process. Due to complications related to 
pregnancy and childbirth, approximately 830 women die every day worldwide. 
Postpartum hemorrhage is one of the leading causes of maternal mortality, account
ing for 25% of maternal deaths worldwide.1 The increasing maternal mortality rate, 
notably in developing countries is a challenge for health systems. Indeed, develop
ing countries are promoting and prioritizing the reduction of maternal mortality2 

considering it as one of the eight Millennium Development Goals (MDGs). In this 
context, Morocco has made significant progress in reducing the maternal mortality 
rate by 35% from 112 deaths (2009–2010) to 72 (2015–2016) per 100,000 live 
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births. This health problem, which can transform a happy 
event (childbirth) into tragic loss, requires effective colla
boration between researchers, physicians, nurses and citi
zens. Health educators, especially midwifery professors 
are concerned by the maternal mortality. Health institutes, 
training and preparing future midwives, are the first door 
to knock and are the first task to tackle towards a major 
and effective change providing a solid and up-to-date 
training to the young graduates aspiring for a better new 
future.

To promote learning for midwifery students, it is 
recommended to adopt an effective pedagogical approach 
such as a simulation-based learning (SBL) experience.3 It 
is defined by Meakim et al as a realistic situation in 
a simulated environment4 where learners are at liberty to 
make mistakes and learn from them, thus gaining a deeper 
understanding of the consequences of their actions and the 
need to “get it right”.5

SBL is a crucial learning modality for midwifery 
education.6 During the last two decades, SBL is recog
nized as an essential training approach engulfing both 
theory and practice to profit by the positive and fruitful 
outcomes of each one. It has been demonstrated that SBL 
contributes widely to the reduction of lethal medical errors 
that take innocent women’s lives, an approach that allows 
students to broaden their knowledge, sharpen their practice 
so as to gain and acquire the necessary competences to 
avoid deleterious collateral damage on future patients.7 

Burns et al affirmed that SBL allows midwifery students 
to improve their performance in obstetrical emergencies 
and more specifically postpartum hemorrhage.8

There is a need for scientific publications demonstrat
ing the effect of integrating simulation-based learning into 
the initial midwifery education program. In this study, we 
evaluated for the first time in Morocco the impact of 
simulation on the learning of midwifery students, through 
SBL sessions of both eutocic and dystocic delivery with 
postpartum hemorrhage.

Patients and Methods
Sample
This experience was in the form of high-fidelity simulation 
sessions organized for student midwives during the 2nd and 
3rd year of their initial training at the higher institute of 
health sciences (Hassan First University of Settat) Morocco. 
A total of 31 students received a letter of consent in class by 
the end of their theoretical course. Only 28 students who 

consented to participate were allowed to participate in the 
study, and they were informed that the data collected during 
the experiment would remain confidential and anonymous. 
This sample was fully carried out by a 100% female group 
whose ages ranged between 19 and 23 years.

Ethics Approval and Informed to 
Participate
This paper forms part of the objectives set out in institu
tional Project FP/2020/02, “Simulation Pedagogy for 
Nursing and Midwifery Education and Patient Safety” 
funded by Hassan First University of Settat to support 
scientific research. This study evaluates a standard educa
tion process and is classified as a project for improving the 
quality of teaching, evaluation and comparison of health 
education strategies. This study was approved by research 
committee of Hassan first University and exempt from 
review by the Ethics Committee.

The data collection was designed following Helsinki’s 
Declaration of ethics. A letter of consent was presented to 
the students who benefited from this experiment. A letter 
of consent was presented to the students who benefited 
from this experiment, only those who consented to parti
cipate were allowed to participate in the study, and they 
were informed that the data collected during the experi
ment will remain confidential and anonymous.

Methods
The 28 students were arbitrarily divided into two indepen
dent equal groups: experimental and control group 
(Figure 1). After having completed their theoretical 
course, the entire sample began the experiment with a pre- 
test to diagnose their knowledge acquired from the theo
retical course, then the experimental group benefited from 
the simulation session with its three stages (briefing, simu
lation exercise, debriefing), followed by a post-test. While 
the control group had an opportunity to review and revise 
the theoretical course, and take a post-test 1, followed by 
the simulation session, and finally a post-test 2.

To sum up, the experimental group passed a total of 
one pre-test and one post-test, while the control group 
passed a total of one pre-test and two post-tests (post- 
test1 and post-test2). The whole group benefited from 
a second simulation session. During both sessions, evalua
tion grids were used to assess the technical and non- 
technical skills of the learners. The evaluation grids were 
conceived and developed by ourselves; OC (Master in 
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midwifery sciences and PhD student) and NM (Master in 
midwifery sciences and midwifery educator). In the con
ception of 2nd year grid, we carry out the acts that must be 
mastered according to the algorithm for the care of 
a parturient in labor from admission to delivery. While 
in the 3rd year grid, we used the algorithm for the post- 
partum hemorrhage care. Adding non-technical skills; 
such as communication, and teamwork for both grids. 
We assessed students through these grids by assigning 
the following scores for each item: i) not done=0, ii) not 
done correctly=1, done=2. The total score of each grid is 
20/20. And during the debriefing which lasted 2 to 3 times 
the time of the entire session, the learners had an oppor
tunity to express themselves freely. We also used the grid 
of Yee and his collaborators9 which we adapted to our 
context for non-technical skills. The Yee et al grid 
includes elements of the four major skills (task manage
ment, team working, situation awareness, and decision 
making) that comprise the Anaesthetists’ Non-Technical 
Skills (ANTS) assessment tool,10 each element is 
anchored for rating with examples of behaviors indicating 
good and poor practice. There are Four categories: 
“Good”: performance is of a consistently high standard, 
and the student in this category could be considered as 
positive example for their colleagues, which can encou
rage emulation within the group, “Acceptable”: 
a satisfactory performance, “Marginal”: performance 
where considerable improvement is needed, and “Poor 
category”: performance endangered, and serious remedia
tion is required.9

The simulation included in this study during the second 
year of training was an eutocic delivery. And after these 
students had successfully completed their second year of 
training, they were given a second experience in their 
third year. Therefore, we adopted the same design from 
the previous experiment by dividing the sample into two 
groups and following the same sequence as described 
above. But with a different scenario presenting a dystocic 
delivery with complication of postpartum hemorrhage.

Statistical analyses were carried out using SPSS soft
ware (v20). All pair comparisons were performed with the 
Mann–Whitney test with significant level α < 0.05.

Results
Once the two groups were constituted, all participants were 
examined on their background in normal childbirth courses 
(second year of training). The experience and control groups 
obtained 11.87 and 13.27 scores in the pre-test, respectively. 
Thereafter, in the experience group, students after receiving 
simulation were required to have high mean score (15.96 ± 
3.78) in the post-test compared to the pre-test (11.87 ± 3.58), 
which indicates that simulation increased significantly 
(Mann-Whitney p<0.001) the students’ knowledge. 
However, in the control group, comparison between scores 
before and after receiving theoretical revision did not reveal 
significant difference (Mann-Whitney p = 0.1). Including 
simulation for students in the control group showed that 
the mean score shifted significantly (Mann-Whitney 
p<0.001) from 13.27 (before simulation) to 18.84 (Table 1).

In the second step of our study all students participat
ing in this training experience were firstly evaluated during 
the first simulation session using an evaluation grid and 

Figure 1 The steps used in the study design.

Table 1 The Mean Score of the Evaluation Tests

Pre-Test 
Mean 
Score 
±SD

Post-Test 
1 Mean 
Score 
±SD

Pre-Test 2 
Mean 
Score 
±SD

Normal 

childbirth 

(2nd year)

Experience 

Group

11.87±3.58 _ 15.96 

±3.78***

Control 

group

13.27±2.76 13.5±2.22 18.84 

±1.78***

Postpartum 

hemorrhage 

(3rd year)

Experience 

Group

11.5±4.44 _ 18.29 

±4.47***

Control 

group

12.46±2.99 12.95±1.59 18.18 

±1.75***

Note: ***p-value<0.001.
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then enrolled in a second simulation session where they 
were re-evaluated. The evaluation grid mean obtained 
from the first simulation session (11.23) was significantly 
(Mann-Whitney p<0.001) shifted to 19.69 after the second 
simulation session. During the debriefing phase, the rea
lism of the sessions was considered satisfactory by the 
students who expressed their total motivation and immer
sion in the simulated situation, which caused stress in 
some of them. The students felt a certain responsibility 
during the simulation session, which pushed them to mobi
lize and put all their theoretical knowledge into practice 
and act according to their own initiative, a self-assessment 
was initiated during the debriefing, which allows to 
increase self-confidence, to find out about the encountered 
gaps and pitfalls so as to deal with them on the spot and 
thus improve their way of doing things. In addition, in 
order to more understand the impact of the simulation on 
the non-technical skills, we also carried out a qualitative 
analysis of data obtained during the debriefing phase using 
the Yee’s grid.9 We found that there was no student in the 
“poor category”. Nine students were classified as “mar
ginal”. Fourteen students were in the “acceptable cate
gory”. Five students had high score indicating “good 
category”.

One year later (third year of training), we enrolled 
the same students in a second experience (postpartum hemor
rhage) respecting the same protocol used in the first experi
ence (second year of training). The experience and control 
groups obtained 11.5 and 12.46 scores, respectively. After 
being involved in a simulation, students in the experience 
group were observed to have high mean score in the post-test 
(18.29 ± 4.47) compared to the pre-test (11.5 ± 4.44) which 
indicates that in simulation situation the students signifi
cantly increased their knowledge, (Mann-Whitney 
p<0.001). However, in the control group, comparison 
between scores before and after receiving theoretical revision 
did not reveal any significant difference (Mann-Whitney p = 
0.2). But involving students of the control group in simula
tive situations showed that the mean score shifted signifi
cantly (Mann-Whitney p<0.001) from 12.46 (before 
simulation) to 18.18 (after simulation) (Table 1).

The evaluation grid mean obtained from the second 
simulation session was significantly (Mann-Whitney 
p<0.001) increased from the 9.12 in the first simulation 
session to 19.4 in the second simulation session. During 
the debriefing phase, the students expressed themselves 
freely, and there was there was a fruitful discussion 
between the learners and the trainers. The positive impact 

of the simulation was observed on the day of the repetition 
and we noticed that both the technical and non-technical 
practices allowed wide improvement in scores and self- 
confidence for the benefit of the students. The feeling of 
competence acquisition took place as more logical reason
ing and regulation have been deployed. In addition, 
a qualitative analysis was carried out during the debriefing 
phase using the Yee’s grid.9 We found that there was no 
student in the “poor category”. Two students were classi
fied as “marginal”. Twenty-two students were in the 
“acceptable category”. Four students had high score indi
cating “good category”.

Discussion
Student midwives should strongly acquire the necessary 
skills in normal and complex childbirth during their initial 
training.11 In addition, an appropriate midwifery education 
should be instaured so that a competent teaching staff can 
teach students how to translate theory into practice.12 The 
present study showed for the first time in Morocco that the 
use of simulation based-learning as a teaching strategy in 
the eutocic and dystocic delivery is beneficial for midwif
ery students in their second and third years of initial 
training. Post-test scores after simulation were higher 
than pre-test and post-test scores before simulation, corro
borating previous research findings confirmed the increase 
in knowledge with the integration of simulation into the 
learning curriculum.13

Debriefing session is an integral and very important 
part of every SBL experience. Debriefing time is two to 
three times the time of the entire simulation session. 
During this phase stress is reported by most participants. 
They added that they would be more comfortable because 
of the self-confidence they gained from the first simulation 
experience. It can be said that the simulation significantly 
increased students’ confidence.14

On the other hand, the increase in student midwives’ 
knowledge, as demonstrated by the post-test results after 
the simulation, was characterized by skill improvements, 
as demonstrated by the evaluation grid results, especially 
in the second rehearsal session, This is consistent with 
Nelissen et al in their study where they measured the level 
of knowledge and skills before and immediately after 
simulation-based training in obstetrical care to understand 
the impact of training on these components.15 The results 
of the study revealed that the simulation is based on the 
concept of the right to error. 100% of the third year 
students failed to save the parturient, having postpartum 
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hemorrhage, in the first day of the simulation, due to 
errors and lack of skill that could be detected through 
the evaluation grids. Which is not tolerable in reality but 
they made up for it during the rehearsal session. This 
finding shows the interest of repetition as well as its 
added value in terms of knowledge and technical and non- 
technical skills. Simulation allowed the students to learn 
from their mistakes, what is called error pedagogy where 
the error is acceptable or even desirable, because it pro
vides the students with an opportunity to learn from their 
mistakes. This idea has been affirmed by Roh and his 
team, who reported in their study that integrating problem- 
based learning with simulation enhances student 
performance.16

Previous studies have shown that traditional clinical 
experiences often do not provide students with the oppor
tunity to care for patients in crisis, or to develop indepen
dent decision-making and communication skills.17 In this 
sense, high-fidelity simulation provides an opportunity for 
learners to be immersed in a more realistic environment that 
allows for the development of students’ clinical reasoning. 
This is illustrated by our experience using high-fidelity 
simulation in the clinical management of postpartum 
hemorrhage.

To our knowledge, this is the first research paper in 
Morocco to demonstrate the impact of simulation based- 
learning on the initial training of midwives. The restricted 
number of identified and included participants (n = 28) can 
be seen as a limitation. The time interval between the first 
experience of simulation of normal delivery was one year 
compared to the second experience of simulation of dys
tocic delivery with postpartum hemorrhage may also be 
another limitation of the study. This research paper can be 
used to open up new avenues of research in this area.

Conclusion
SBL has been the missing link in the learning and teaching 
pedagogy. The initial learning phase for students is char
acterized by the committing of errors that provide a golden 
opportunity for learning. Through this experiment, we 
discovered that SBL situations are as close to reality as 
possible than any other approach, proceeding from the 
normal context to more complex. It has been thoroughly 
demonstrated as being an essential tool that allows stu
dents to acquire technical and non-technical skills, and 
improve their knowledge in a safe environment.

In conclusion and as far as we are concerned, SBL 
remains one of the leading methods that should be 

integrated into the pedagogical programs of the midwife’s 
initial training.
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