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education (Woods et al. 2006). Therefore, it is mandatory to improve quality of 
basic science teaching techniques for better preparedness of medical students 
for the clinical phase. Despite the rise in student-centered approaches to 
teaching as in problem based learning and self-directed learning, yet the 
lecture remains the firm constant skeleton of teaching in medical education 
(Stapleton et al. 2015).

Curriculum developers aim at establishing a learning environment with efficient 
and sufficient medical knowledge, skills and professionalism (Anderson and 
Kanter 2010). This has led to continuous content changes (Bransford et al. 
1999). However, the motivational factor was always underestimated although 
it is confirmed that self-motivation affects person’s outcome more than 
learning with different approaches (ten Cate, Kusurkar, and Williams 2011).

Based on the motivational theory “Self Determination Theory (SDT), simulation-
based medical education (SBME) and bedside teaching, have the ability to 
enhance the motivation of medical students (Deci and Ryan 2000). As Medical 
students are frequently exposed to a high level of stress, with a large academic 
load, busy schedules, and other stressful factors, motivation strength is an 
essential need for better academic performance (Cortes and Lopez-Serna 
2021). Hence, motivation-enhanced teaching should be considered in medical 
curricula (Kusurkar et al. 2012).

Learning communities also emphasized on positive engagement in educational 
environment where   students can actively learn (Shochet et al. 2019). 

When faculty and students engage outside the classroom, students attain 
different grades of motivation, and carry out different learning techniques 
(Jang 2008). This display of wide range of behaviours and experiences affects 
student outcomes, is designated as ‘engagement’. Engagement is a paramount 
skeleton for learner retention, but estimating engagement can be difficult 
(Stephenson et al. 2020).

Yet, previously, Fredricks, Blumenfeld, and Paris (2004) presented 3 domains 
for engagement; behavioural, cognitive and emotional. The behavioural  
engagement includes participation  and  alertness, the cognitive engagement  
is evident when students  value the application  of topic to future practice and 
are  motivated to learn and practice more (Trowler 2010) while the emotional 
engagement is referred to students’ feeling of  enjoyment of the session or 
being bored and angry (Alrashidi, Phan, and Ngu 2016).  Simulation can trigger 
emotions by planning situations that will evoke the feelings that are likely to 
be met in real situation, so that students will pass through those emotions and 

hence encode the knowledge (Choi et al. 2017).

Simulation is a broad term that means a presentation of a virtual situation of a 
real world to realize educational achievements through realistic learning. This 
makes learning more interesting, meaningful and improves critical thinking, 
clinical analysis and intellectual problem solving (Al-Elq 2010). Furthermore, the 
inclusion of simulations during this phase may help students in gaining ethical 
and technical clinical skills, providing better execution, gaining self-confidence, 
being better motivated for learning about the subject, and in increasing their 
interest in being more engaged in clinical based sessions (Sheakley et al. 2016; 
Makransky et al. 2016; Lateef 2010; Al Khasawneh et al. 2021). Recently, Honary 
(2021) confirmed that absence of participation results in no uptake and hence 
there is no expectancy for long term learning.   

The present work involved the second-year male and female students in 
medical college at King Abdulaziz University. Simulation sessions were 
performed at the Clinical Skills and Simulation Centre (CSSC) at King Abdulaziz 
University Hospital (KAUH), which is a specialized training center for medical 
students, nurses and health care professionals. The aim of this study was to 
engage the students in active learning strategies, such as simulation, with 
the traditional lectures of embryology to evaluate its effect on achieving the 
intended learning outcome, and to assess the perception of the students 
about the experience.

Methods

Study setting

This study was carried out at the Faculty of Medicine, KAU, Jeddah. It involved 
second year MBBS students’ batch of 202-2024 that comprised 384 female 
and male students. The lecture was conveyed to them in classrooms and the 
simulation setting was held at the CSSC, KAUH, Jeddah. Approval of unit of 
Biomedical Ethics Research committee at KAU was confirmed (286-19).

Preparation

The curriculum for second year medicine introduces basic medical science 
for students mostly in didactic lectures on campus and online.   Classical 
Embryology lectures included information on the fetal membranes; the 
placenta, umbilical cord and the amnion. This particular topic was chosen to be 
included in the simulation experience. Students were also supplied with videos 
on similar simulation sessions. Several meetings were held with the faculty 
members involved and the intended learning outcomes were clarified.
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Abstract

Students in the preclinical phase of medical curricula need motivation and participation enhancement 
for better performance and long term learning. The aim of this study was to evaluate the effectiveness of 
integrating simulation sessions with traditional lectures in the embryology core course in basic science. Second 
year male and female students in faculty of medicine were involved in this study. Obstetric, fetal and placenta 
models were used to simulate the process of placental delivery and examination of umbilical cord, placenta and 
amnion. Assessment was done through a checklist to test the achieved intended learning outcomes in addition 
to a structured questionnaire to evaluate their satisfaction. The collected data were analyzed. Results revealed 
that students strongly agreed on their ability to identify surfaces of the placenta, types of umbilical cord knots 
in addition to examining and tying off umbilical cord. The perception of the students and the rate of satisfaction 
was higher in females than in males, but the majority of both agreed that it was an enjoyable and satisfactory 
learning experience and demanded similar sessions in the future. Students’ engagement performance can 
assist to improve the quality of the traditional theoretical environment.
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Introduction 

Traditionally, medical schools’ curricula start with basic sciences which offer didactic lectures and limited clinical 
training (Sheakley et al. 2016). During the preclinical years, teaching is mainly lecture-based, which would 
turn the students into passive listeners with limited critical thinking, leading to less motivation and interest to 
learn (Zinski et al. 2017). The medical school curriculum at King Abdulaziz University (MBBS) follows the same 
discipline in which the preclinical phase involves basic sciences in the first 2 years where lectures, sessions of 
self-directed learning, tutorials and (practical sessions) are the main teaching strategies. This is followed by 
three years devoted to clinical practice.

A concrete understanding of basic sciences is vital for the successful completion of clinical phase of medical 
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Sessions at the CSSC

Students were divided according to gender into 2 groups. Each group was 
further subdivided into smaller groups 12 students each to ensure students’ 
benefit of training.  In the CSSC at KAUH, each subgroup occupied a room 
that was well equipped with aprons, disposable gloves, pregnancy model, a 
placenta model simulating a real human placenta in texture, size and with 
an umbilical cord and amniotic membrane attached.  This is in addition to an 
obstetric model   and a model of a term fetus. The 3 dimensional models were 
used to create a simulation session like the procedure of placental delivery 
before which the umbilical cord was examined and tied off. This was followed 
by examination of the placenta and the amnion that allows practical skill 
involvement. 

At the beginning of the session, faculty members introduced the students 
to the skill lab policies before they demonstrated the steps of tying off the 
umbilical cord, delivering the placenta from the obstetric model, and giving 
detailed comment on their examination.  Students were given enough time to 
observe and were allowed to ask questions to clear up any doubts concerning 
the demonstrated procedure. This was followed by individual student 
performance of the required skills. Students were obliged to follow rules for 
the infection control 

Students’ evaluation 

Students’ evaluation was done through an assessment checklist and oral 
discussion on the performed examination to ensure that the student learning 
outcomes for the session were achieved. The checklist was designed based 
on the curriculum learning outcomes and reviewed by quality, academic and 
accreditation unit at KAU. The points included in the checklist were to value 
applied infection control in clinical examination session, as wearing apron and 
gloves, examine the umbilical cord for false and true knots, practice where 
and how to clamp the umbilical cord, distinguish and examine the fetal and 
maternal surfaces of the placenta, examine the amnion. Faculty members 
evaluating individual student procedure gave feedback for steps performed.

Then, the students were asked if they were interested to attend similar sessions 
and if the experience was enjoyable and satisfactory. This was also correlated 
to the written exam performance, the satisfaction index on the achievement 
of the intended learning outcome, of knowledge and skill domains of the 
curriculum calculated by the quality, academic and accreditation unit. 

Questionnaire

One week after finishing the simulation experience, a structured questionnaire 
was distributed to the students, involving a three–item Likert scale “from 
strongly agree to disagree”. Questionnaire was tested for reliability (internal 
consistency) by Cronbach’s alpha using SPSS software version 20 and it was = 
0.787. As for the validity, construct validity was reviewed by quality, academic 
and accreditation unit at KAU and compared with other published works of 
experts in the field.

Statistical analysis

The collected data from the questionnaire were analysed using the software 
SPSS version 20. For analysis, Cross –tabulation and Independent – sample 
T test methods were used. The data were expressed as mean ± standard 
deviation (SD). 

Results

In response to the distributed questionnaire among a total of 384 medical 
students in the second year in comparison to the years before, 160 responses 
from both male and female students were received. It comprised 54.7% 
females and 45.3% males. In addition to the percentages for the different 
variables, a quantitative analysis was done to reveal the statistical difference 
between male and female respondents as shown in table (1).

In the present study, 100% of female and 88.90% male students strongly 
agreed on valuing the infection control measures applied in simulation session 
by wearing an apron and gloves. 

100% of the female and 94.40% of the male students strongly agreed on 
successfully examining the umbilical cord for true and false knots.  They could 
differentiate between them and give reasons to justify their answers.

The skill of clamping the umbilical cord was more successfully experienced 
among the female students (90.60%) than in the male students (80.60%). 
During clamping the umbilical cord, the student palpated the fetal end of 
the cord to exclude the presence of umbilical hernia then they clamped the 
cord two inches away from the fetal umbilicus. These steps were evaluated, 
discussed for underlying theoretical basis by faculty members.  

All of the female and male students (100%) strongly agreed on their ability to 
identify both maternal and fetal surfaces of the placenta. Regarding examining 

the maternal surface for the cotyledons, only 1.10% of the females and 5.60% 
of the males revealed no experience while 2.30% female and 2.80% male did 
not agree.  Interestingly, the majority of the students, 96.6% of the females and 
91.70% of the males strongly agreed on experiencing the skill and even gave 
the underlying pathological conditions that may be encountered. .

Concerning the examination of the amnion, only a minority of the female 
students did not agree (2.80%) or were neutral (1.80%), while 8.10% of the 
males did not acquire the experience.

 The perception of the students and the rate of satisfaction was higher in 
females than it was in males. 98.90% of the female considered it an enjoyable 
and satisfactory learning experience and 100% demanded similar sessions in 
the future. In contrast, 81.90% of the males enjoyed the experience and only 
79.80% were interested to attend another session.

 By the end of the course, satisfaction index (SI) for the knowledge and skill 
domains were calculated. It was 4.15 for the knowledge domain and 4.45 for 
the skill domain, whereas the year before was 3.58 and 3.15 respectively. 
Regarding the achievement of the intended learning outcomes (ILOs) the SI 
was 4.15 in comparison to 3.56 the year before. 

Discussion

In the present study, the second year medical students were engaged in a 
simulated experience related to one of the embryology core course lectures. 
The aim of the study was to evaluate the effect of engagement of the students 
in a simulation session during the preclinical phase on the achievement of 
the intended learning outcome and whether it affected their emotional, 
behavioural and learning domains.  Both male and female students were 
involved in the experience.

Previous studies revealed a strong relationship between simulation based 
education and the learning outcomes. Kirkpatrick’s model of four levels of 
evaluation placed the participant reaction to intervention in level 1, the degree 
to which learning occurs in level 2, behavioral changes following learning in 
level 3 and finally the impact of learning on patient outcome in level 4 (Forest 
2016). It was reported that using simulation leads to higher participant 
satisfaction, increased knowledge and improved performance (McGaghie et 
al. 2010). Previous reports revealed that the percentage of failure in certifying 
examinations and board certification status were associated with the degree 
of appreciation of basic knowledge attained in the preclinical years of medical 
school education (Gonnella 1993). Later, Traynor et al. (2010) reported that 
(simulation) sessions helped students to improve retention of the gained 
knowledge, enhance acquiring skills and gain confidence Also, it enhanced 
communication skills in teamwork. 

In this study, 3 levels of Kirkpatrick’s model were achieved. Students’ reaction to 
the intervention, their motivation to attend similar sessions and achievement 
of the intended learning outcomes of the session were satisfactory. 

Moreover, the findings of Franc-Law’s study in 2010, revealed that medical 
students’ satisfaction with simulated-based curriculum was high (Franc-Law 
et al. 2010). They scored 8 of 10 on a Likert scale when asked to rate the 
experience. These results are in accordance with the results in the present 
work, where the majority of both female and male students successfully 
appreciated all the intended learning outcome at the end of the simulated 
session.

Stephenson et al. (2020) described a two-domain framework for engagement 
assisted by previous theories (Astin 1984). It comprised internal and external 
factors for the learner’s engagement. Internal factors comprised   emotional 
engagement and cognitive out-of-class engagement which focused on 
learner inner feelings; learner’s enjoyment and the motivation to learn. 
Whereas the external factors included behavioral engagement and cognitive 
in class engagement which included participating, listening and having his 
attention fully engaged in the presented material (Trowler 2010; Pickering and 
Swinnerton 2019). 

In the present study, engagement of students whether internal or external 
was successfully achieved as seen by the satisfaction score among females 
(100%) and male (79.80%) respondents who strongly agreed to attend 
more similar sessions. In addition, majority of female (98.90%) and (81.90 
%) male respondents found that the simulated session was an enjoyable 
learning experience. Moreover, students revealed enthusiasm during the 
simulation session and asked to repeat the procedure several times. It was 
also emphasized that the more students were engaged the higher course 
satisfaction and achievement of course learning objectives (Burch et al. 2015). 

In another similar work, Agha et al. reported that satisfaction rate of female 
students was higher than males regarding the simulation-based learning at 
King Saud (Agha, Alhamrani, and Khan 2015). In Sweden, a research was done 
by Lindh Falk, Hammar, and Nyström (2015) revealed that positivity of female 
students towards training in an inter-professional practice in a hospital unit 
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was higher than their counterpart.

Simulation-based teaching has certified to be an effective tool in pre-clinical 
undergraduate teaching. The successful outcomes of simulation in the pre-
clinical years of medical education showed numerous opportunities to 
establish a satisfactory simulation-based education in the first two years of 
medical school, as observed in other similar studies (Chakravarthy et al. 2011; 
Jabaay et al. 2020).

Limitation of The Study

The number students participated in the clinical simulation experience 384 
male and female students. The sample size was calculated according to the 
formula (z2 x p x q)/L2 where L was put at the level of 0.07, p=0.5 and q=0.5. 
The questionnaire was distributed to all students but only 160 were included 
in the data as we excluded the incomplete questionnaires. 

Conclusion

The simulation-based learning together with lecture-based teaching is a 
favorable and valuable learning strategy in the basic sciences of medical 
curriculum. Interestingly, this linked the gap between the embryology topics 
and its clinical application. Students had the opportunity to apply basic 
theoretical knowledge in a safe environment. Moreover, the achieved intended 
learning outcomes clearly included not only mere embryological features, but 
also the congenital anomalies that may be encountered and alter the normal 
configuration. Students’ engagement performance can assist to improve the 
quality of the traditional theoretical environment.
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