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A B S T R A C T   

Background: In wound care simulations, the practice can be performed on 3D-wounds formed by moulage. 
Moulage helps the student to perceive the etiology, physiology, and healing processes of the wound, and it can 
also be used to improve the students' wound assessment skills. 
Objective: The aim of this study is to investigate the effectiveness of moulage in the improvement of pressure 
injury assessment skills of nursing students. 
Design: A quasi-experimental study. 
Settings: A nursing faculty at a public university. 
Participants: All fourth-year students (n = 73) who take the simulation elective course were invited to parti-
cipate. 
Methods: Fall semester students (n = 38) constituted the control group and spring semester students (n = 35) 
formed the intervention group. The coin-flipping method was used to match the education period and student 
groups. The intervention group simulation was performed using moulage, and the control group simulation was 
performed using a pressure ulcer visuals. The same simulation scenarios were used for both groups. The data 
were collected using the Simulation Design Scale, Student Satisfaction and Self-Confidence Scale, and student 
identification form, knowledge test, performance checklist and feedback form developed by the researchers. 
Results: Students' knowledge scores for pressure injury assessment have improved significantly in both the in-
tervention group (pre-test:61.71  ±  9.77 and post-test 70.57  ±  12.53, t = −4.27, p  <  0.001) and the control 
group (pre-test: 66.81  ±  13.47 and post-test 73.06  ±  15.50, t = −2.34, p = 0.02). Laboratory and clinical 
pressure injury assessment skill scores of the intervention group students were significantly higher than the 
control group. Besides, the correct staging percentages of the intervention group students are higher than the 
control group students during the clinical practice (χ2 = 5.05, p = 0.02). 
Conclusions: It can be concluded that the simulation with moulage was effective in improving the skills of 
nursing students who received training for pressure injury assessment and in transferring what they learned to 
the clinical setting.   

1. Introduction 

Pressure injuries, which are among the quality indicators in the 
health care system, are a serious patient safety problem that affects the 
duration of hospital stay and cost of care (Barakat-Johnson et al., 
2018). A pressure injury is defined as a localized injury caused by a 
pressure or shearing force usually occurring over a bony prominence 
(NPUAP, 2014). Studies on pressure injuries report a prevalence of 
pressure ulcers ranging from 3.4 to 32.4% worldwide (Anthony et al., 

2019). 
The systematic staging of pressure injuries is an important assess-

ment that affects the treatment process and prognosis (Edsberg et al., 
2016). Although staging is perceived as a simple skill, errors can be 
made in this process since it requires a certain level of experience. Bruce 
et al. (2012) state that stage 2 pressure injuries are mostly confused 
with stage 1 by nurses. Accurate and reliable pressure injury doc-
umentation is important for the proper use of financing transferred to 
healthcare as well as the implementation of appropriate prevention and 
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treatment interventions (Bruce et al., 2012; Spear, 2013). It also pro-
vides common language use among nurses and other health care pro-
fessionals. Nurses undertake most of the responsibility during the pre-
vention, treatment and care of pressure injuries, and appropriate 
nursing care that increases the quality of nursing care (Samuriwo and 
Dowding, 2014). Therefore, it is important to improve pressure injury 
assessment skills of nurses before and after graduation. In order to 
develop these skills, nurse educators need to provide adequate clinical 
experience to student nurses. However, due to the limited opportunities 
for developing these skills, the high number of students, the complexity 
of the health system and patient safety problems, difficulties may occur 
in developing psychomotor skills in clinical settings (Yuan et al., 2012;  
Durmaz Edeer and Sarıkaya, 2015; Labrague et al., 2019). For this 
reason, the importance of simulation-based education, which provides 
practice similar to clinical experience, continues to increase (Moule, 
2011; NCSBN, 2014). In 2014, the International Nursing Association for 
Clinical Simulation and Learning (INACSL) provided strong evidence in 
a national study that high-fidelity simulation experiences can be ef-
fectively substituted for traditional clinical experience (NCSBN, 2014). 

The results of simulation-based education in nursing studies have 
demonstrated that simulation is a powerful learning tool to enhance 
nursing students' theoretical knowledge and psychomotor skills, self- 
confidence, critical thinking, clinical reasoning and judgment, and 
motivation (Durmaz Edeer and Sarıkaya, 2015; Moule, 2011; Woodruff 
et al., 2017; Labrague et al., 2019). Simulation-based education allows 
students to perform less common practices in clinical settings in a 
controlled environment without causing harm to patients or other 
students (Mazzo et al., 2017). Besides, simulation-based education 
improves the communication skills that students will use when inter-
acting with patients and other healthcare professionals (Mazzo et al., 
2017; MacLean et al., 2017). Simulation-based education for the ac-
quisition of knowledge and skills in nursing education is recommended 
by the World Health Organization (2009) and the National League for 
Nursing (NLN) (2005). 

Moulage plays an important role in the high-fidelity simulations 
that addresses multiple sensory organs (Stokes-Parish et al., 2019). The 
use of moulage provides a valuable opportunity for practice experience 
that can be sensed by many sensory organs such as vision, hearing, and 
touch. In wound care simulations, the practice can be performed on 3D- 
wounds formed by moulage. Moulage helps the student to perceive the 
etiology, physiology, and healing processes of the wound, and it can 
also be used to improve the students' wound assessment skills (Edwards 
and McCormack, 2018). Studies have shown that when simulation is 
used for skin lesions and wound care training, students gain self-con-
fidence through realistic experiences (Hernandez et al., 2013; Smith- 
Stoner, 2011; Edwards and McCormack, 2018). 

Kirkpatrick's four-level approach has been used as a model for 
evaluating the outcomes of simulation-based education. Level 1 (reac-
tions) evaluates students' reaction to the training experience. Level 2 
(learning) analyzes the learning outcomes (i.e., knowledge, skill, and 
attitude). Level 3 (behavior) focuses on the students' change in behavior 
(the learning transferred into practice). Level 4 (results) determines the 
final results (Heydari et al., 2019). In this study, we used Kirkpatrick's 
program evaluation model to evaluate the impact of simulation-based 
experience on nursing students' satisfaction, knowledge and skills, and 
their ability to transfer what they learned to the clinical setting. No 
study has yet evaluated the effect of moulage in simulation-based 
education according to Kirkpatrick's model. The aim of this study is to 
investigate the effectiveness of moulage in improving clinical skills of 
nursing students for the assessment of pressure injury for Level 1–3. 

2. Methods 

2.1. Research hypotheses 

Five hypotheses were formed for this study according to 

Kirkpatrick's model: 

I. The pressure injury assessment knowledge test scores of the stu-
dents who were trained with moulage is higher than the students 
who were trained with wound visuals. (Level 2)  

II. Pressure injury assessment performance scores of the students who 
were trained with moulage is higher than those who were trained 
with wound visuals in the laboratory setting. (Level 2)  

III. Pressure injury assessment performance scores of the students who 
were trained with moulage is higher than those who were trained 
with wound visuals in the clinical setting. (Level 3)  

IV. The level of satisfaction and self-confidence of students who trained 
with moulage is significantly higher than those who trained with 
wound visuals. (Level 1)  

V. The simulation design scale scores of the students who trained with 
moulage is significantly higher than those who trained with wound 
visuals. (Level 1) 

2.2. Design and participants 

This study was conducted as a quasi-experimental study between 
October 2018 and August 2019. Simulation-based experiences were 
designed based on the Simulation INACSL Standards of Best Practice: 
SimulationSM Simulation Design (INACSL, 2016). The scenarios were 
created using the simulation design template, and opinions were re-
ceived using the content validity index from the simulation specialists 
in nursing education (Rutherford-Hemming, 2015; Waxman, 2010). 

This study was conducted on fourth-year nursing students in a 
nursing faculty in Turkey (n = 73). The students who took the simu-
lation elective course (n = 38) in the fall semester of the 2018–2019 
academic year constituted the control group, and the students who took 
the course in the spring semester (n = 35) constituted the intervention 
group. The coin-flipping method was used to match the education 
period and student groups. While pressure injury visuals were used in 
the simulation practice of the students in the control group, moulage 
were used in the intervention group. A power analysis was carried out 
after the hypotheses with the Medicres E-PICOS program using the 
mean values and standard deviation of laboratory total performance 
scores of the groups (intervention group: 37.49  ±  7.56, control group: 
31.47  ±  8.28). In the analysis, a power = 0.90 was measured for 
alpha = 0.05 and beta = 0.10. 

2.3. Instruments 

2.3.1. Student ID form 
This form was developed by the researchers to define the students' 

age and gender characteristics. 

2.3.2. Knowledge test for the assessment of pressure injury 
The questionnaire was prepared by researchers based on the lit-

erature (Edsberg et al., 2016; Doughty and McNichol, 2016; Coleman 
et al., 2014). The knowledge test for the assessment of pressure injury 
consisted of 20 multiple-choice questions related to the pressure ulcer 
etiology (5 questions), classification system (6 questions), measure-
ments (6 questions), and evaluation (3 questions). The highest score is 
100, and the lowest score is 0. The test was presented to four experts. 
Two were stoma and wound care nurse, and remaining two were fa-
culty members. These experts determined the validity of the questions. 
The content validity was analyzed as 0.81. 

2.3.3. Performance checklist (for the researcher) 
This form was prepared by researchers based on the literature 

(Dowsett, 2019; Doughty and McNichol, 2016). The same experts as-
sessed the form. The form consisted of the stages of the pressure injury 
assessment and included eight items. The student's performance was 
scored as ‘applied correctly’ (3 points), ‘applied incorrectly’ (1 point), 
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‘did not apply’ (0 points), and ‘misapplied’ (0 points). Minimum and 
maximum scores were 0 and 24 points, respectively. 

2.3.4. Students' satisfaction and self-confidence scale (SSSC) 
The scale was developed by Jeffries and Rizzolo (2006) as 13 items 

and was adapted to Turkish by Unver et al. (2017). Pursuant to the 
Turkish version of the scale, the total number of items is 12. This scale 
measures student self-confidence and satisfaction from learning in a 
simulation setting. The scale consists of two sub-dimensions, namely, 
“Satisfaction with current learning” and “Self-confidence in learning”. 
The “Satisfaction with current learning” subtitle consists of 5 items, and 
the “Self-confidence in learning” subtitle consists of 7 items. Cronbach's 
alpha value was found to be 0.85 for “Satisfaction with Current 
Learning” and 0.77 for “Self-confidence in learning”. Cronbach's alpha 
values in our study were found to be 0.95 for “Satisfaction with current 
learning” and 0.94 for “Self-confidence in learning”. As the total score 
of the scale increases, student satisfaction and self-confidence in 
learning increases. 

2.3.5. Simulation design scale (SD) 
The SD scale was developed by Jeffries and Rizzolo (2006) and 

adapted to Turkish by Unver et al. (2017). The scale consists of 20 items 
and five sub-dimensions, including “objectives and information”, 
“support”, “problem solving”, “guided reflection or feedback”, and 
“fidelity”. The first part of the scale, which is applied in two parts, 
contains expressions for the students' views on whether the best simu-
lation design elements have been applied in the simulation. The second 
part of the scale was not used in the study. The increase in the total 
score obtained from the first part of the scale shows that the best si-
mulation design elements were applied in the simulation (Jeffries and 
Rizzolo, 2006). Cronbach's alpha values for the first part sub-dimen-
sions are 0.73. In our study, Cronbach's alpha value for the first part's 
sub-dimensions was determined as 0.74. Cronbach's alpha for the five 
sub-dimensions varied between 0.78 and 0.89. 

2.3.6. Student feedback form for clinical practice 
This semi-structured form consisted of three questions. The ques-

tions were “How did you feel when performing pressure injury assess-
ment in clinical setting?”, “Did you face any difficulty in performing 
pressure injury assessment for the first time on the patient?”, and “How 
did your laboratory practice affect your pressure injury assessment in 
the clinical setting?”. It was prepared by the researchers so that the 
students could express their feelings and thoughts about the ability to 
evaluate pressure injury on real patients in a clinical setting as well as 
the effects of the simulation on this process. 

2.4. Procedures 

This study was carried out in four stages to improve the pressure 
injury assessment skills of nursing students (Fig. 1). 

Theoretical training consisted of the definition, epidemiology, pre-
valence, pathophysiology, risk assessment, staging, and evaluation of 
pressure injury being provided to all students using two-hour theore-
tical training, lecture, question and answer, and video demonstration 
teaching techniques. 

Simulation practices consisted of the following. Before the simula-
tion, the students were asked to answer the knowledge test about 
pressure injury assessment as a pre-test. In the intervention group, the 
researchers simulated Stage 2 or Stage 3 pressure injuries by using 
moulage techniques and materials on the trochanteric or lateral mal-
leolar area of high-fidelity simulators. In the control group, one of the 
visuals of Stage 2, Stage 3, or Stage 4 pressure injury was attached to 
the sacral or trochanteric area of high-fidelity simulators. The simula-
tion was started with pre-briefing, and each simulation practice lasted 

10–15 min. The student's pressure injury assessment in the simulation 
practices was recorded with video. The students were divided into 
groups of two and taken into the simulation practice. A debriefing 
session was performed immediately after each simulation practice. The 
plus/delta approach was used for the debriefing session (Lavoie et al., 
2017; Fanning and Gaba, 2007). This learned-centred approach pro-
vided self-assessment for the students. The facilitator asked the students 
“What did work in the simulation?” (plus) and “What could have been 
performed in a better way?” (delta) (Dusaj, 2014; Oriot and Alinier, 
2018). Debriefing sessions lasted 20–30 min on average. Then, students 
were asked to fill out the “SSSC scale” and the “SD scale”. 

Performance assessment in laboratory setting was performed four 
weeks after the simulation. All students were evaluated individually by 
the same researcher and a “performance checklist” was used during the 
assessment. Laboratory assessment for each student lasted 10–15 min. 
Similar to the simulation practice, the stage 3 pressure injury was si-
mulated by applying moulage techniques to the lateral malleolus of the 
simulator in the experimental group, whereas in the control group, the 
visual of stage 3 pressure injury was affixed to the simulator. In addi-
tion, the student's pressure injury assessment was recorded by video. 
When they finished the laboratory performance assessment, the stu-
dents' questions were answered, and feedback was given to the stu-
dents. The knowledge test for the assessment of pressure injuries was re- 
applied as a post-test to the students who completed this stage. 

Performance assessment in the clinical setting was performed two 
weeks after the assessment in the laboratory setting. Clinical practice 
was carried out under the supervision of a wound care nurse, and the 
students did not perform any treatment or care for the wound. Not all 
students who participated in the study could be included in the per-
formance assessment in clinical settings. This stage was performed with 
20 students from the control group and 22 students from the experi-
mental group. The stoma and wound care nurse selected the appro-
priate patients, and then the researcher planned the hours for the stu-
dents accordingly. Each student participated in the performance 
assessment singly, and the students were able to perform the clinical 
performance once. Performance assessment in the clinical setting was 
performed by a stoma and wound care nurse who was also a member of 
the hospital staff as well as a student and researcher. After the practice, 
the students' questions were answered, and feedback was given to the 
students. Each student was asked to fill out the “Feedback form for 
clinical practice” immediately after the performance assessment in the 
clinical setting. 

2.5. Ethical considerations 

Ethics committee approval was received from XXXX Committee 
(with 18/228 registration number, in September 2018). Before starting 
the study, permission was obtained from the nursing faculty where the 
research was conducted. The purpose and method of the study were 
explained to the students, and students who voluntarily agreed to 
participate in the study were included in the study. Written informed 
consent was obtained to participate in the study. During the study, the 
students were informed that pressure injury assessment practices in 
laboratory and clinical settings will not affect the ability to pass the 
course and that these scores will only be used as data. They were also 
instructed that they could leave the study at any time. 

2.6. Data analysis 

We used SPSS version 16.0 (SPSS Inc., Chicago, IL) to conduct the 
statistical analysis. The level of significance was set at 0.05 for all tests. 
The normality of the data was tested using the Kolmogorov–Smirnov 
and Shapiro-Wilk tests. The descriptive statistics were presented using 
the arithmetic mean and standard deviation as well as 
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minimum–maximum, frequency, and percentage values. The results 
obtained were compared using the paired t-test, Student t-test, Chi- 
square, Mann Whitney U test, and Wilcoxon test. 

A content analysis method was used to analyze the qualitative data 
obtained from the student feedback form for clinical practice. In the 
content analysis using a manifest style, four stages were followed as the 
decontextualisation, the recontextualisation, the categorisation, and the 
compilation (Bengtsson, 2016). 

3. Results 

3.1. Sociodemographic characteristics 

The mean age of the students in the control group was 
21.16  ±  0.06, and the mean age of the students in the intervention 
group was 21.14  ±  0.06. There was no statistically significant differ-
ence between the mean ages of the groups (t = 0.17, p = 0.86). While 
92.1% (n = 35) of the students in the control group were female, 7.9% 

Informed Consent Form

Onam formu
Intervention group (n=35) Control group (n=38)

Theoretical training for pressure injury assessment

PRE-TEST

“The knowledge test for the assessment of pressure injury”

Control Group 

Pressure injury visuals with high fidelity 

simulation

4 weeks later

Performance assessment in the laboratory setting

“The Performance Checklist”

Pressure injury moulage with high fidelity simulation

Performance assessment in the laboratory setting

“The Performance Checklist”

Pressure injury visuals with high fidelity simulation

2 weeks later

Performance assessment in the clinical setting

“The performance checklist”

“The sudent feedback form for clinical practise”

POST-TEST

“The Knowledge test for the assessment of pressure injury”

Intervention Group 

Pressure injury moulage with high fidelity

simulation

“Students’ Satisfaction and Self-Confidence 

Scale”

Simulation Desing Scale”

Students’ Satisfaction and Self-Confidence 

Scale”

“Simulation Desing Scale”

Fig. 1. Flow diagram.  
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(n = 3) were male, and 100% (n = 35) of the students in the inter-
vention group was female. There was no statistically significant dif-
ference between the two groups in terms of gender distributions 
(p = 0.24). 

3.2. Knowledge acquisition 

Table 1 presents the pre-test and post-test knowledge scores of the 
students in the intervention and control groups for the assessment of 
pressure injury. There was a statistically significant difference between 
the pre-test and post-test knowledge scores in both groups (t = −4.27, 
p  <  0.001; t = −2.34, p = 0.02). When the knowledge post-test mean 
scores of the groups for the pressure injury assessment were compared, 
no statistically significant difference (t = −0.74, p = 0.46) was ob-
served. 

3.3. Skills acquisition 

Table 2 shows a comparison of the median laboratory and clinical 
practice performance scores of pressure injury assessment for the in-
tervention (n = 22) and control (n = 20) students. The mean score of 
the pressure injury assessment performance of the students in the in-
tervention group was 16.00 (IQR = 3), and the mean value of the 
students in the control group was 11.50 (IQR = 5). The difference 
between the performance score medians of the groups is statistically 
significant (Z = −4.13, p  <  0.001). 

No statistically significant difference was found between the la-
boratory pressure injury assessment performance median value and the 
clinical pressure injury assessment performance median value between 
the students in the intervention group and the control group 
(Z = −0.39, p = 0.69; Z = −1.11, p = 0.26). 

As can be seen in Graph 1, no statistically significant difference was 
found in terms of the distribution of the groups according to the correct 
staging of pressure injury (χ2 = 0.56, p = 0.45) in the laboratory 

assessment phase. In the clinical evaluation phase, 55% (n = 11) of the 
students in the control group assessed the stage correctly, and 45% 
(n = 9) mis-staged, while 86.4% (n = 19) of the students in the in-
tervention group assessed correctly, and 14.6% (n = 3) mis-staged. The 
intervention group was found to be statistically significantly more 
successful than the control group students in terms of correct staging 
distribution of pressure injury in the clinic (χ2 = 5.05, p = 0.02). 

3.4. SSSC and SD 

Table 3 shows the SD and SSSC mean scores of the students in the 
intervention and control groups. There was no statistically significant 
difference in the mean scores of the “Student Satisfaction in Learning” 
and “Self-confidence in Learning” sub-scales (t = 1.03, p = 0.30; 
t = 1.65, p = 0.10). When the mean scores of the SD scale between the 
students in the intervention and control groups were examined, a sta-
tistically significant difference was found between the total score means 
for the “Best Design Elements” part (t = 2.00, p = 0.04). 

3.5. Clinical experience feedbacks 

Three themes were created by the authors. The themes included 
difficulties, positive feedback, and negative feedback. 80% of the stu-
dents who were trained in the control group and 77% of those in the 
intervention group stated that they had no difficulty in assessing pres-
sure injuries during clinical practice. Among the students who stated 
that they had difficulty, the ones in the intervention group gave feed-
backs such as “... I was scared since it was something I had never seen 
before”. Example feedback from the control group was “I could not 
differentiate tissue, bone, tendon visuals...” and “I had difficulty in 
remembering the terms...” 

Positive feedback was received from the students to the question of 
how wound identification by moulage and wound visuals during la-
boratory training affected their diagnostic skills on real patients. The 
students stated that the simulation supported the integration of theory 
and practice and that they felt confident in clinical settings under the 
theme of positive feedback. However, the students in the intervention 
group found the simulations of diagnosing pressure injuries more rea-
listic. Some of the students expressed this as follows:  

“... the staging was easy for me, it was good for me to work on the 
moulage beforehand.”  

“Touching and communicating with a real patient is different, of 
course, but I felt less stressed in the simulation. Simulations are also 
very close to the real experience; only it was more difficult to 
communicate with the real patient.”  

“Pre-defining on the moulage made it visually a lot easier and more 

Table 1 
Comparisons of pre-test and post-test knowledge scores in the control and in-
tervention groups (n = 73).       

Pre-test 
M  ±  SD 

Post-test 
M  ±  SD 

p 

(Min-Max) (Min-Max)  

Intervention group (n = 35) 61.71  ±  9.77 
(45–85) 

70.57  ±  12.53 
(55–100)  

< 0.001a 

Control group 
(n = 38) 

66.81  ±  13.47 
(40–85) 

73.06  ±  15.50 
(35–100) 

0.02a 

p 0.07b 0.46b  

Bold data indicates statistically significant at p  <  0.05. 
a Paired t-test. 
b Student t-test.  

Table 2 
Comparison of performance scores in control and intervention groups (n = 42).      

Pressure ulcer assessment Intervention group 
(n = 22) 
Median (IQR) 

Control group 
(n = 20) 
Median (IQR) 

p 

(Min-Max) (Min-Max)   

Performance assessment in 
laboratory setting 

16.00(4) 
(8.00–18.00) 

13.00(2) 
(5.00–16.00) 

0.001a 

Performance assessment in 
clinical setting 

16.00(3) 
(12.00–18.00) 

11.50(5) 
(7.00–16.00)  

< 0.001 

p 0.69b 0.26  

a Mann Whitney U test. 
b Wilcoxon test.  

Graph 1. The correct staging percentages of the control and intervention 
groups (n = 42). 
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memorable.”  

“I think that wound moulage simulation is also realistic. I realized 
that the simulation was educative in terms of assessing the real 
patient.”  

“I didn't have much difficulty in doing this since I had practiced in 
the simulation before, my skills improved.”  

4. Discussion 

Simulation specialists in nursing education have suggested that 
studies are needed to determine how well simulation-based education 
prepares nursing students for actual clinical practice (Bryant et al., 
2020). Hustad et al. (2019) emphasized that the organization of si-
mulation-based education is important for nursing students' experiences 
of the transfer of knowledge to clinical practice. The aim of this study 
was therefore to investigate the effectiveness of moulage in improving 
clinical skills of nursing students for the assessment of pressure injury 
according to Kirkpatrick's model (levels 1–3). 

4.1. Knowledge acquisition 

The results of our study showed that both moulage and wound vi-
suals used in high-fidelity simulators were effective in improving the 
pressure injury assessment knowledge level of undergraduate nursing 
students. There are many pre-test and post-test studies that have shown 
that simulations performed at different levels of fidelity increase par-
ticipants' knowledge levels (Scholtz et al., 2013; Crowe et al., 2018;  
Kunst et al., 2017; Heinrich et al., 2012). The findings of our study are 
similar to the previous studies in terms of cognitive knowledge acqui-
sition. 

In the results of our study, we found no difference in terms of 
knowledge acquisition between training by moulage and wound visuals 
for the assessment of pressure injury. Levett-Jones et al. (2011) used 
medium- and high-fidelity simulation to evaluate the effect of the fi-
delity level of simulation on nursing students' knowledge acquisition 
and did not find a significant difference between the knowledge levels 
of the students in either of the groups after the practice (Levett-Jones 
et al., 2011). Silva et al. (2020) compared the trainings for wound 
treatment and evaluation using moulage with interactive trainings, and 
they similarly found that cognitive knowledge increased in both groups 
but that there was no difference between the groups (Silva et al., 2020). 

4.2. Skills acquisition 

The laboratory and clinical pressure injury assessment skill scores of 
the students who were educated with the moulage were found to be 
higher than the wound visuals group. In addition, the percentage of 
correct staging of the students who were trained with moulage during 

the clinical evaluation stage was higher than the students who were 
trained with wound visuals. These findings suggest that the trainings 
based on high-fidelity simulations including the moulage were more 
successful in transferring the skills acquired in the laboratory to clinical 
practice than the trainings using wound visuals. The positive feedback 
regarding clinical practice from the students who received training 
based on simulation with the moulage also supports this finding. The 
literature has stated that having experiences with high-fidelity simu-
lation prepares students for clinical settings and offers them permanent 
and conscious learning opportunities (Kirkman, 2013; Domuracki et al., 
2009; Kunst et al., 2017). 

Although there are many studies comparing simulation with clas-
sical methods, there are few studies examining the effect of different 
levels of fidelity on knowledge and skill acquisition in pressure injury 
assessment training. Mills et al. (2018) used the moulage in a trauma 
simulation to train one group of paramedic students, while the other 
group was trained without moulage. In the study, no significant dif-
ference was found between the skill scores of the students (Mills et al., 
2018). However, students stated that the addition of three dimensions 
to the simulation with the moulage provided a valuable opportunity for 
practical experience that had not previously been provided to them in 
standard classroom settings. Garg et al. (2010) stated that as a result of 
the interaction created by the moulage, it provides a higher level of 
remembrance in students. The reality augmented with moulage is a 
result that reduces the cognitive burden of participants and enables 
them to establish a better relationship (Stokes-Parish et al., 2019). 

4.3. SSSC and SD 

In our study, the SD scale mean scores of the students who were 
educated with the moulage were found to be higher than those of the 
students who were trained with wound visuals. In studies comparing 
low- and high-fidelity simulation in terms of SD scale scores, the scores 
of high fidelity were found to be similarly higher (Basak et al., 2018;  
Butler et al., 2009). Wang et al. (2013) found that the students in the 
high-fidelity simulation group had higher SD scale mean scores in their 
study conducted using medium and high-fidelity simulators. In our 
study, the fact that the SD scale scores of the students who participated 
in the simulation conducted with the moulage were significantly higher 
was associated with the fact that these wounds were more realistic and 
the student interaction was higher. 

Although research has demonstrated that SSSC scores of students 
receiving higher fidelity training are higher, we found that there was no 
difference between the SSSC scale mean scores of both student groups 
in our research (Basak et al., 2016; Wang et al., 2013; Arnold et al., 
2013; Butler et al., 2009). The fourth-year students who constituted the 
sample of our study participated in simulation-based training for the 
first time. It was determined that the students in both groups showed a 
similar level of SSSC score towards this teaching method, which they 
experienced for the first time. This makes our study different from the 

Table 3 
Comparisons of Students'Satisfaction and Self-Confidence Scale and Simulation Design Scale scores in the control and intervention groups (n = 73).       

Intervention group(n = 35) 
M  ±  SD 

Control group(n = 38) 
M  ±  SD 

pa  

Student' satisfaction and self-confidence scale 4.40  ±  0.72 4.17  ±  0.77  0.19 
-Student satisfaction in learning 4.52  ±  0.74 4.34  ±  0.78  0.30 
-Self-confidence in learning 4.32  ±  0.74 4.02  ±  0.79  0.10 
Simulation desing scale 4.54  ±  0.44 4.33  ±  0.45  0.04 
-Objectives and information 4.55  ±  0.50 4.31  ±  0.56  0.06 
-Support 4.25  ±  0.58 4.04  ±  0.52  0.10 
-Problem solving 4.68  ±  0.50 4.54  ±  0.60  0.07 
-Feedback/guided reflection 4.63  ±  0.66 4.47  ±  0.53  0.27 
-Fidelity 4.69  ±  0.46 4.33  ±  0.51  0.003 

Bold data indicates statistically significant at p  <  0.05. 
a Paired t-test.  
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literature in terms of satisfaction and self-confidence scores. The effect 
of the concept of fidelity on simulation-based trainings is still an open 
research subject, and some studies emphasize that the relationship 
between fidelity and learning is not one-dimensional and linear (Kim 
et al., 2016; Norman et al., 2012). 

5. Limitations 

The study was conducted in a single center and only with fourth- 
year students. In addition, students' pressure injury performance as-
sessment was evaluated only once in the laboratory and on a real pa-
tient. 

6. Conclusions 

As a result of this study, it was determined that in the trainings for 
the assessment of pressure injury, both the group using moulage and the 
group using pressure injury visuals increased their knowledge acquisi-
tion. Compared to the students who were trained with pressure injury 
visuals in the control group of students who were trained with moulage 
in the intervention group, moulage was found to be more effective in 
developing assessment skills compared to wound visuals. Also, it was 
found that the moulage was more effective than wound visuals when 
transferring skills to clinical practice. At the same time, the students 
who trained with moulage were more successful in correctly staging the 
pressure injury when making an evaluation on a real patient for the first 
time. Further studies should be conducted of the effects of moulage 
used in simulation-based trainings on the acquisition of different skills. 
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