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Abstract

Use of simulation-based training in continuing medical education is still an
area of growth, despite its ongoing use in both undergraduate and graduate
medical education. In the present study, we aimed to assess high fidelity simu-
lation experience among Tunisians. In the context of continuing medical
education, our survey revealed a high level of participants’ satisfaction and
self-confidence with clinical simulation experience. The mean scores were re-
spectively (M = 4.12, SD = 0.52 and (M = 4.25, SD = 0.47). In addition, we
found that design characteristics, feedback/guided reflection and problem
solving were the highly correlated characteristics with participants’ satisfaction
(rs = 0.620, rs = 0.600) and self-confidence (rs = 0.704, rs = 0.675). In conclu-
sion, we found that for continuing medical education, simulation was an effective
tool, which promotes medical practitioners’ satisfaction and self-confidence with
learning.
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1. Introduction

The training of healthcare providers aims to improve care quality by applying
for scientific and technical advances in both initial and continuing medical edu-
cation (CME). In fact, face to the ongoing change in medical knowledge, the CME
seems to be a growing and legitimate requirement by which practitioners can stay
current in their medical knowledge and practices. Therefore, over the years, CME
programs have evolved into many forms, among these forms, we note a decent
appearance of the high-fidelity simulation (HFS) as a new method of learning. In-
deed, this decent appearance probably returns to the cost and the logistics perfor-
mance needs [1] [2]. In this context, the study of Blum et al. recommended as well
as the World Health Organization that simulation-based courses should be more
widely used in medical education [3] [4].

Thus, simulation was defined by Binstadt et a/. as “the use of a device or series
of devices to emulate a real patient situation for the purposes of education, eval-
uation, or research” [5].

Moreover, literature proves that clinical simulation is on the point of offering,
to the health care providers, a significant educational method across professional
boundaries that meet the needs of today’s medical learners at any stage- under-
graduate, graduate, or postgraduate medical practitioners, who are the most needed
to keep their skills and abilities updated as close as possible to the real world in a
safe, non-threatening environment [6].

Furthermore, HFS has been promoted as an innovative teaching strategy that
helps users at all levels, from novice to expert, gain confidence and satisfaction [7]
[8] [9] which represent the two outcomes that have been examined by several
researchers on the use of HFS. Therefore, by referring to the clinical simulation
conceptual framework developed by Jeffries, we found that these two outcomes
are directly affected by simulation design characteristics used in the simulation
session [10]. O’Donnell et al. reported that simulation design characteristics
construct to serve as a fundamental guiding foundation for creation, execution,
and evaluation of simulation scenarios [11].

Despite the growing body of research evidence documenting the positive out-
comes when using HFS technology in educating healthcare professionals as the ju-
nior trainee including both undergraduate and graduate medical education, there
is no research focusing on the use of HFS in CME [7] [12] [13].

Even in Tunisia, HFS has not been widely endorsed or used in the CME con-
text, and to our knowledge, our study is the first one dealing with this topic, where
its originality.

So, this study was conducted to respond to the following research questions;
what are the satisfaction and self-confidence levels of Tunisian medical practition-
ers in a CME using HFS? And what are the satisfaction and self-confidence corre-
lated factors in terms of design characteristics?

Therefore, our purpose of this research was to assess the satisfaction and self-

confidence levels of using HFS among Tunisian medical practitioners in a CME
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and to determine the correlated factors of satisfaction and self-confidence.

2. Methods
2.1. Type of the Survey and Setting

A cross-sectional study was conducted in the medical faculty’s clinical simulation
center in Sousse, Tunisia, in February month 2017.

As part of a CME context using HFS, All the participants were included in our
study (n = 40).

2.2. Measures

A self-report method involving questionnaire completion was applied. The ques-
tionnaire’s structure consisted of two parts:

Part one elicited socio demographic data, including age and sex.

Part two evaluated the simulation design scale and the participant’s satisfac-
tion and self-confidence outcomes. The two used evaluation tools were the Simu-
lation Design Scale (SDS) and the Student Satisfaction and Self-Confidence in
Learning Scale which were designed by the National League for Nursing and the
Laerdal Multisite Project Group [14]. Participants were invited to complete the
tools after the simulation activity as part of a CME. These instruments were used

with their original version.

2.2.1. Simulation Design Scale (Annex A)

The SDS is a 20-item tool developed to measure constructs from the Jeffries si-
mulation framework [10]. Content validity was established by 10 experts in si-
mulation development and testing [15]. The instrument’s reliability was tested
using Cronbach’s alpha; for presence of characteristics, r + 0.92, and for impor-
tance of characteristics, r £ 0.96 [15]. This instrument uses a Likert-type scale
from 1 (strongly disagree) to 5 (strongly agree). The SDS has two parts: 1) the pres-
ence of specific characteristics in the simulation and 2) the importance of those cha-
racteristics to the learner. The design characteristics rated by the participant include
objectives/information (5 items), participant support (4 items), problem solving (5
items), guided reflection and feedback (2 items), and fidelity (2 items) concern-

ing the simulation activity.

2.2.2. Students’ Satisfaction and Self-Confidence in learning (Annex B)

This instrument is a 13-item scale to measure participants’ satisfaction with the
simulation activity (5 items) and self-confidence in learning (8 items). Reliability
was tested using Cronbach’s alpha; for satisfaction, r + 0.94, and for self-confidence,
r + 0.87 [16]. A Likert-type scale froml (strongly disagree) to 5 (strongly agree)

was used.

2.3. Data Collection and Analysis

In this study, we distributed a paper-based questionnaire to the participants after
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obtaining their verbal consent. They could freely and anonymously fill in the ques-
tionnaire and return their responses directly to the investigator.

The collected data was analyzed using SPSS version 21. Different methods of
data analysis were performed, including descriptive analysis (mean and standard
deviation) and bivariate statistics (correlation) using the Spearman’s rho test.

For the simulation design scale, scores are calculated by summing responses
where higher scores represent increased recognition of design characteristics in
simulation, and the same for the satisfaction and self-confidence scale, scores are
calculated by summing responses where higher scores indicate more satisfaction
and more self-confidence levels [16].

This study was approved by the ethic committee of medical faculty of Sousse.
Administrative authorization has been obtained from the clinical simulation cen-

ter’s director.

3. Results
3.1. Characteristics of the Participants

All the forty participant physicians were included in the study. The average age
of the participants was 30.5 years, with a range of 25 to 50 years. There were 23

women and 17 men.

3.2. Simulation Design Characteristics

All characteristics in the simulation design were rated quite high (all mean scores
were higher than 3.5 on the 5-point scale). Problem solving (M = 4.21, SD =
0.48) was the highest rated of the simulation design characteristics. Participant’s
support (M = 3.95, SD = 0.8) was the lowest rated of the simulation design cha-
racteristics. Table 1 depicts the means for the characteristics on the 5-point SDS

(1 = strongly disagree, 5 = strongly agree).

3.3. Students’ Satisfaction and Self-Confidence

The participants were highly satisfied and self-confident satisfied with the simu-
lation experience, which was rating respectively (M = 4.12, SD = 0.52) and (M =
4.25,SD = 0.47) (Table 2).

Table 1. Results of simulation design scale, N = 40.

Characteristics M SD
Objectives and Information 4.1 0.5
Support 3.95 0.8
Problem Solving 421 0.48
Feedback/Guided Reflection 4.11 0.69
Fidelity (Realism) 4.15 0.69
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3.4. Correlation between Design Characteristics and
Satisfaction/Self-Confidence

A statistically significant correlation was noted using the Spearman’s rho. The
design characteristics with the highest correlation to both participant’s satisfac-
tion (rs = 0.620) and self-confidence (rs = 0.704) was problem solving, indicating
a moderate correlation between this characteristics and the satisfaction and
self-confidence’s outcome. The design characteristics with the lowest correlation
to both participant’s satisfaction (rs = 0.458) and self-confidence (rs = 0.528) was
fidelity (Table 3).

4. Discussion

Nowadays, reforms in CME, returns a crucial need and the major way to update
practitioners’ skills, to maintain the best quality of services offered and to promote
patient safety [17]. Actually, CME best practices in educational programs are de-
pending on the following statements: mastery learning and deliberate practice. For
this reason, simulation-based medical education can be used as a teaching technique
allowing these statements achievement [2].

In this respect, Weller, reported that simulation is a popular and effective
method of CME for both medical specialists and trainees [18]. As well, the 2008
Academic Emergency Medicine Consensus Conference, “The Science of Simula-
tion in Healthcare: Defining and Developing Clinical Expertise” was organized
to help define a national research agenda for maximizing effective use of simula-

tion across undergraduate, graduate, and CME [19].

Table 2. Results of participant’s satisfaction and self-confidence, N = 40.

Subscales M SD
Satisfaction 4.12 0.52
Self-confidence 4.25 0.47

Table 3. Correlation (rs) between design characteristics and satisfaction/self-confidence,
N = 40.

Satisfaction Self-confidence
Design Characteristics

s P s P
Objectives and Information 0.555%* <0.001 0.670%* <0.001
Support 0.531** <0.001 0.646** <0.001
Problem Solving 0.620%* <0.001 0.704** <0.001
Feedback/Guided Reflection 0.600** <0.001 0.675%* <0.001
Fidelity (Realism) 0.458** 0.003 0.528** <0.001

**Indicates significance at 0.01.
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However, in spite of the growing use of HFS in medical education, there is a
shortage of research-based evidence regarding the best simulation practices. Hence,
given its increased use, we perceived the need to understand the outcomes derived
from this innovative teaching strategy and the factors that contribute to these
outcomes.

In our study, we demonstrated that all participants were highly satisfied and
self-confident with the simulation experience which were respectively rating (M
= 4.11, M = 4.25). As a matter of fact, these findings were concluded by several
authors, who proved that HFS enhances the self-confidence and satisfaction scores
because it required them to participate, think, and act. Also, it afforded them a
safe clinical environment [20] [21]. In general, the literature support is that, in
every HFS experience, participants felt positive [7] [22] [23].

In the evaluation of the simulation design characteristics, all parts were highly
rated (Table 1). However, problem solving was the highest rated (M = 4.21, SD
= 0.48). This result was lower as that was founded in Smith and Roehrs’s study
(M = 4.6, SD = 0.4) [21]. In addition, Murphy reported that experiential learning
pedagogy such as clinical simulation exercises encourage the integration of clin-
ical concepts; promote problem solving and clinical reasoning as well as critical
thinking, teamwork and communication [24].

As for the design characteristic participant’s support has the lowest score. In
fact, this result, seems unexpected since the instruction using simulation is par-
ticipant centered, in which the role of the facilitator is to assist the participant to
learn and think. Another design characteristic with a very low score was infor-
mation and objectives. This result might be due to the reason that participants
may have received too much information that they needed to keep in mind in a
short amount of time [25]. In this context, it is interesting to note that we have
found nearly the same result as other researches [20] [21].

Depending to the Nursing Education Simulation Framework the two mains
outcomes of satisfaction and self-confidence are directly influenced by design cha-
racteristics [10]. Thus, the correlation analysis of the five simulation design cha-
racteristics and the simulation outcomes revealed that all of these characteristics
were significantly correlated with practitioners’ satisfaction and self-confidence.
This result was found in several studies [21] [25] [26]. In fact, in our study, prob-
lem solving was the most strongly correlated design characteristic. This finding
supports the notion that participants who learned problem solving through HFS
reported a greater sense of being involved and they valued this educational prac-
tice more than did participants using other methods [14]. Therefore, problem
solving and critical-thinking skills are an essential component of HFS.

Moreover, the design characteristics that included objectives/information and
feedback/guided reflection emerged as significant correlated factors with both satis-
faction and self-confidence. In this context, research suggests that simulation objec-
tives should be specific, detailed, clear and matching the participant’s knowledge

and his HFS experience level [10] [15]. Regarding, guided reflection characteris-
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tic, it is a critical component of the simulation experience. However, providing
reflection during the scenario may provide additional insight into the patient’s
condition and aid in setting goals for the patient’s care [26].

To conclude, the significance correlation of design characteristics with the
participant’s satisfaction and self-confidence outcomes imply that medical
educators must carefully consider the design of any HFS experience. However, many
boundaries may impede taking into account those design characteristics, including
increasing the time required to appropriately address them. So, in order to ensure
that all of those design characteristics are appropriately addressed, the literature
recommended the necessity of implementing a template [27].

This study provides an overall assessment of the HFS effectiveness in a CME
in terms of satisfaction and self-confidence outcomes among Tunisian medical prac-
titioners. We recommend the integration of this novice and powerful tool for physi-
cians and other healthcare professionals at all levels, and across all disciplines, as well
as in supporting professional practice development and CME [17]. We also recom-
mend setting up, in our hospitals, clinical simulation centers which must be ade-
quately equipped to offer CME training programs.

We also note the need to explore this domain by making other studies deal with
varied participants, different medical education programs, larger sample sizes and
multiple types of learning experiences. Finally, our key lesson is that CME in any
form should be based on scientific best evidence [28]. So, educational technologies
such as HFS will be best used to complement, not replace, education grounded in
patient safety.

This present study has strengths and limits. As for strengths, we note the ori-
ginality of this topic since it is up to date and relevant in CME programs, given
that, this is the first study assessing HFS outcomes in a CME context among Tu-
nisian practitioners. Actually, in terms of the outcomes, we have noted that partici-
pants feel positive about the HFS experience involving critical care without the stress
of a real patient, and increase confidence by giving opportunities for critical thinking
and decision-making, which could lead to improving practitioners’ self-motivation,
best care quality and patient safety. As a final point, simulation-based learning can
help develop health professionals’ knowledge, skills, and attitudes while protecting
patients from unnecessary risks [29].

As for limits, the assessment of HFS outcomes using a self-administered ques-
tionnaire can be associated with a declaration bias; otherwise, this bias is gener-
ally present in all studies based on a questionnaire. Moreover, by insisting on the

anonymity and on the study’s objectives, we reduced this bias to the maximum.

5. Conclusion

In addition to the fact that simulation has recently emerged in our Tunisian
CME programs and gained acceptance by healthcare practitioners, our results
showed that it is also a satisfying and effective tool for increasing practitioners’

satisfaction and self-confidence in a CME context. Therefore, in order to update
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medical information and skills, a call for CME reform seems to be a pressing neces-

sity. Then, Tunisian educators must encourage this valued pedagogy tool and push

outside of their comfort zones to introduce HFS in CME increasingly.
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Annexes

Annex A: Simulation Design Scale

Simulation Design Scale (Student Version)

In order to measure if the best simulation design elements were implemented in your simulation , please complete the survey
below as you perceive it. There are no right or wrong answers, only your perceived amount of agreement or disagreement.
Please use the following code to answer the questions.

Use the following rating system when assessing the simulation design elements: Rate each item based upon how important
1 - Strongly Disagree with the statement that item is to you.
2 - Disagree with the statement 1 - Not Important
3 - Undecided - you neither agree or disagree with the statement 2 - Somewhat Important
4 - Agree with the statement 3 - Neutral
5 - Strongly Agree with the statement 4 - Important
NA - Not Applicable; the statement does not pertain to the simulation 5 - Verv Important
activity performed.
Item 1 2 3 4 5 NA 1 2 3 4 5

Objectives and Information

1. There was enough information provided
at the begining of the simulation to
provide direction and encouragement.

o1 02 O3 04 OS5 ONA o1 02 03 04 O5

2. I clearly understood the purpose and
objectives of the simulation.

Ol 02 O3 04 O5 ONA

3. The simulation provided enough 1 2 3 4 5 NA
information in a clear matter for me © © © © © © Ol o2 O3 O4 O3

to problem-solve the situation.

4. There was enough information
provided to me during the simulation.

Ol 02 O3 04 O5 ONA o1 02 03 04 OS5

5. The cues were appropriate and geared Ol O2 O3 04 O5 ONA O1 02 03 04 05
to promote my understanding.

Support

6. Support was offered in a Ol 02 03 04 OS5 ONA O1 02 O3 O4 Os
timely manner.

7. My need for help was recognized. O1 02 O3 04 O5 ONA O1 02 03 04 05

8. I felt supported by the teacher's O1 02 O3 04 0O5 ONA O1 02 O3 04 Os
assistance during the simulation.

9. I was supported in the learning Ol 02 03 04 OS5 ONA O1 02 O3 O4 OS5
process.
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Simulation Design Scale (Student Version)

Use the following rating system when assessing the simulation design elements:

1 - Strongly Disagree with the statement
2 - Disagree with the statement

3 - Undecided - you neither agree or disagree with the statement

4 - Agree with the statement
5 - Strongly Agree with the statement

NA - Not Applicable; the statement does not pertain to the simulation

activity performed.

Rate each item based upon how important
that item is to you.

1 - Not Important

2 - Somewhat Important
3 - Neutral

4 - Important

5 - Verv Important

Item
Problem Solving
10. Independent problem-solving was
facilitated.

11.1 was encouraged to explore all
possibilities of the simulation.

12. The simulation was designed for my
specific level of knowledge and skills.

13. The simulation allowed me the
opportunity to prioritize nursing
assessments and care.

14.The simulation provided me an
opportunity to goal set for my patient.

Feedback/Guided Reflection

15. Feedback provided was constructive.

16. Feedback was provided in a timely
manner.

17. The simulation allowed me to analyze
my own behavior and actions.

18. There was an opportunity after the
simulation to obtain guidance/feedback
from the teacher in order to build
knowledge to another level.

Fidelity (Realism)
19. The scenario resembled a real-life

situation.

20. Real life factors, situations, and
variables were built into the
simulation scenario.

Ol

o1

O1

o1

Ol

o1

02

02

02

02

02

O3

O3

O3

O3

O3

O3

O3

O3

O3

O3

O4

O4

O4

O4

04

O4

05

O5s

Os

o5

05

NA

O NA

ONA

ONA

O NA

O NA

O NA

ONA

O NA

ONA

ONA

ONA

1 2 3 4 5

Ol 02 O3 04 O5

Ol o2 O3 04 OS5

O1 02 O3 04 OS5

O1 02 O3 04 OS5
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Annex B: Student Satisfaction and Self-Confidence in Learning

Student Satisfaction and Self-Confidence in Learning

Instructions: This questionnaire is a series of statements about your personal attitudes about the instruction you receive
during your simulation activity. Each item represents a statement about your attitude toward your satisfaction with learning
and self-confidence in obtaining the instruction you need. There are no right or wrong answers. You will probably agree with
some of the statements and disagree with others. Please indicate your own personal feelings about each statement below by
marking the numbers that best describe your attitude or beliefs. Please be truthful and describe your attitude as it really is,
not what you would like for it to be. This is anonymous with the results being compiled as a group, not individually.

Mark:
1 = STRONGLY DISAGREE with the statement
2 = DISAGREE with the statement
3 = UNDECIDED - you neither agree or disagree with the statement
4 = AGREE with the statement
5 =STRONGLY AGREE with the statement

Satisfaction with Current Learning SD D UN A  SA
1. The teaching methods used in this simulation were helpful and effective. O1 02 O3 O4 (O
2. The simulation provided me with a variety of learning materials and activities to O1 02 03 04 05
promote my learning the medical surgical curriculum.
3. I enjoyed how my instructor taught the simulation. O1 o2 O3 04 o5
4. The teaching materials used in this simulation were motivating and helped me o1 02 03 04 O5
to learn.
5. The way my instructor(s) taught the simulation was suitable to the way I learn. O1 02 O3 O4 (O]
Self-confidence in Learning SD D UN A SA
6. I am confident that I am mastering the content of the simulation activity 01 02 03 04 05

that my instructors presented to me.

7. T am confident that this simulation covered critical content necessary for the O1 02 03 04 (O
mastery of medical surgical curriculum.

8. I am confident that I am developing the skills and obtaining the required o1 02 03 04 o5
knowledge from this simulation to perform necessary tasks in a clinical setting

9. My instructors used helpful resources to teach the simulation. o1 02 O3 O4 Os

10. It is my responsibility as the student to learn what I need to know from this

simulation activity. o1r 02 03 04 O5

11.T know how to get help when I do not understand the concepts covered 01 02 03 04 05
in the simulation.

12.1 know how to use simulation activities to learn critical aspects of these skills. Ol 02 O3 04 (O]

13.1t is the instructor's responsibility to tell me what I need to learn of the simulation 01 02 03 04 05

activity content during class time..
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