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ABSTRACT 

Background: Simulation-based learning is a highly successful teaching and learning method. However,it is 

underutilized or ineffectively offered in low and middle income countries. There is little evidence on satisfaction 

related to Simulation-based learning among level based public health science college students in Ethiopia.    

 Objective: To assess level of satisfaction with Simulation-based learning and associated factors among level-

based public health science college students, Amhara, Ethiopia, 2021. 

Methods: Institution -based cross sectional study was employed from September 6
th

 up to October 6
th

, 2021 in 

public health science colleges in Amhara region among 422   level-based under graduate health science 

students.The participants were selected  using systematic random sampling technique. The data was coded, 

entered and cleaned using Epi-data version 4.2   and exported to Statistical Package Social Software version 25 

for analysis. Binary logistic regression analysis was computed to assess satisfaction withSimulation-based 

learning and associated factors. Adjusted Odds ratio with its 95% Confidence interval was reported and P- 

value < 0.05 was considered as statistically significant. 

Results  

Proportion of students’ satisfaction with simulation -based learning was 188 (45.6%).  Students perceived 

presence of active learning (AOR =2.9, 95% CI=1.69-5.0), collaboration (AOR=2.09, 95% CI=1.17-3.73), 

objective (AOR=2.25, 95%CI=1.31-3.86) and presence of problem solving (AOR=2.65, 95%CI=1.47-4.76) 

were significantly associated to satisfaction with simulation- based learning. 

 Conclusion  

The overall proportion of satisfaction with simulation - based learning was low. Active learning, collaboration,   

problem solving and clear objective were significantly associated to satisfactionwith simulation - based 

learning. Therefore, health bureau and health science college managers should strengthen simulation based 

learning practice to be incorporated in the curriculum. 
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I. Introduction 
Simulation-based learning (SBL) is a method of teaching and learning for substituting real-life 

experiences (1).It is a preferable method for teaching learning processes, for different  technical and 

nontechnical skills (2).Globally,simulation‐ based learning practice has increased and widespread (3, 4).In the 

United States of America , simulation is quickly becoming as pedagogical instruction for undergraduate clinical 

students(5). 

Simulation is classified as role-playing, standardized patient simulations, manikins (human model) and 

computer simulations (6). Simulation- based learning (SBL) gives advantage for students in the development of 

self-evaluation, time management, teamwork, clinical decision-making and communication skills for patient 

safety and care (6, 7). It also allows students to practice   procedures and  familiar with clinical situation (8). 

Student satisfaction is vital in medical education because it influences teaching and learning processes, 

as well as the use of simulation-based learning strategies (9).In middle east and north Africa, indicated that high 

level of satisfaction with simulation -based learning (10).But high satisfaction with the simulated practice does 

not always convert to strong clinical performance (11). Because of simulation- based learning practice had 

many impeding (challenging) factors in Middle East and low income countries(12, 13). 
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Ethiopia's health workforce, requires ongoing skill development to accomplish long-term development 

goals and universal health coverage(14) ,to accomplish this simulation centers indifferent teaching hospitals 

have been established with long standing international collaboration of stake holders but utilization of SBL in 

Ethiopia was not reported and innovative in various medical education field specialities(15-17) .  

Globally, Simulation- based learning was escalated and medical education has changed dramatically 

all over the world from traditional lecturing towards technology supported SBL (18). Despite thatfresh 

graduates lack technical and non-technical skills in health institutions worldwide(19).In the USA, all graduates 

experience indicated theory and practice gap on their shift to clinical practice(20).  A study that is conducted 

Ireland   reported that about 55% the students are poor in 3 or more skills (21).  

In lower middle income countries (LMICs) since simulation- based learning is underutilized (13, 

22).For example,  in Cameron simulation- based learning practice had constraints in which hospital patients are 

used for clinical practice before students were exposed to simulation(23). Moreover like Tanzania and Kenya 

simulation- based learning as pedagogical instruction little implemented(24).In Kenya a research stated 

challenges arise due to unfamiliarity of SBL(25) 

 Like to other sub-Saharan countries, Ethiopia lacks sufficiently skilled health professionals (26).For 

example a study done in Ethiopia stated that  the overall level of competency in pre service education among 

midwifery students was low (51.8%) (27).Similarly other study done in Ethiopia among nurse students their 

level of clinical competency was low (48.7%) (28). Moreover, other study conducted in Mettu university, 

Ethiopia  students underscored in clinical practice competency which was 24.5%(29).In Ethiopia SBL is 

relatively new, less considered  and usage of strategies(16, 30) ,little studies revealed under graduate midwifery 

students had lower satisfaction than other regions(31, 32). 

Factors affecting simulation-based education include students' school years, desired learning styles, 

perceived degrees of assistance, problem-solving possibilities, perceived degrees of fidelity, participant 

experience, work shop design, time constraint, teachers knowledge and training, Equipment and number of 

students (33-37).In order to analyze factors associated with simulation based learning, national league for 

nursing/Jeffries in 2005and 2007 developed Simulation Framework/model  to define variables as participant 

(example: program, age, level), facilitator (example: demographics), educational practice (example: active 

learning, feedback, interaction), simulation design (example: objectives, problem solving, student support) and 

outcome variable (example: learner satisfaction) (38). 

Solutions designed for SBL practice challenges were improvisational equipment, low-cost simulation 

software adaptation, context-specific curricula design, local administrative support, and the formation of a 

simulation fellowship opportunity for local educators (22).  In other studies indicated solutions were improving 

teaching- learning environment, use of pre briefing and debriefing as strategy (12, 27) 

From observation, quarterly and annually college reports(39) about student‟s low level of competency, 

simulation- based learning and hindering factors were raised problems.  There is little evidence on satisfaction 

related to simulation based learning among level- based public health science college students in Ethiopia. More 

over organizational factors related to satisfaction with simulation based learning included in this study were not 

studied in Ethiopia. Therefore, the aim of this study is to assess student satisfaction with simulation -based 

learning and associated factors among level based public health science college students in the Amhara region. 

 

Conceptual frame work 

 
Figure 1: Conceptual frame work of satisfaction with SBL practice and associated factors among level -based 

public health science college students, Amhara, Ethiopia  was adapted(12, 23, 31, 32, 38, 40). 
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 OBJECTIVES 

 General objective 

 To assess level of satisfaction and associated factors of simulation -based learning among level- based 

public health science college students, Amhara , Ethiopia, 2021. 

 

Specific objectives 

 To determine level of satisfaction with simulation -based learning among level- based   public health 

science college students in Amhara region, Ethiopia, 2021. 

 To identify factors associated to satisfaction with simulation- based learning among level based public 

health science college students, Amhara , Ethiopia, 2021. 

 

II. Methods And Materials 
Study area and period 

The study was conducted in under TVET public health science colleges in Amhara regional state 

specifically Bahir Dar, Tseda, Debre Tabor, Dessie and DebreBirhan health science colleges. Bahir Dar health 

Science College which is located in Bahir Dar city, 565 km far from Addis Ababa and has delivered level- 

based education to programs of Nurse, midwife, Anaesthesia, Health extension, Health informatics, 

Radiography,  Pharmacy and   laboratory departments with a total 1087 number of students.  

Debre Tabor health Science College is located at Debre tabor town and delivers level- based education 

for health programs with a total of 1067 students. Tseda health Science College is located in Gondar city with a 

total of 1500 students. Dessie health Science College is located in southern wollo zone with a total of 1441 

students and Debrebirhan health Science College is located in northern shewa zone with a total of 1038 students 

(39).The data were collected from September 6
th

 up to October 6
th

,   2021. 

Study design 

Institution- based cross sectional study was conducted 

Population 

Source population 

All public level- based health science college students in  Amhara regional state 

Study population 

All level -based health science college students in  selectedhealth science colleges of Bahir Dar and Tseda 

 Eligibility criteria 

 Inclusion criteria 

 Students who attended at least one clinical attachment in skill practice. 

 Exclusion criteria 

 Students who had no clinical practice experience   

Sample size determination and sampling technique 

 Sample size determination 

The sample size was determined using a single population proportion formula by assuming 50%satisfaction ,no 

study done on level of satisfaction among level- based students and  a 95% confidence level, 5% level of 

precision, as well as 10% non-response rate. 

 

n = (Zα/2)^2 p(1-p) 

d^2 

n = Minimum sample size  

Z α/2 = Z value at 95% CI (1.96)  

p = Assumed level of satisfaction 50% ( 0.5)  

d = Margin of error 5% (0.05)  

n= z 2 P (1-p)/ d2 =1.96^2 x (0.5(1-0.5))/0.05^2 = 384 

Therefore by adding 10% nonresponse rate , the total sample size of the study was 422 students.  

 

Sampling technique  

There are 5 level- based public health science colleges in Amhara region. First the two colleges(Bahir 

Dar and Tseda Health science colleges)were randomly selected and these college students‟ proportionally 

allocated. There are a total of 1087 students in Bahir Dar health science college and about 177 participants were 

recruited. In Tseda health science college also there are a total of 1500 level- based health science students and 

about 245 participants were recruited proportionally. The final sample  was taken  by using  systematic random 

sampling technique and  k
th

 –interval (k=6) of students in each class. The first participant was selected using the 

lottery method. 
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 Variables 

 Dependent variable 

 Satisfaction with simulation -based learning 

 Independent variables 

 Socio-demographic characteristics; Age, gender, level of education 

 Educational practice related factors;Active learning, Collaboration 

 Simulation design related factors;Objective ,Support, Fidelity, feedback, Problem solving 

 Organizational related factors;Simulation environment ,Space, Number of students, Resource, 

Facilitator competency, Curriculum 

 

Data management and analysis 

Data collection tools 

The data were collected using standardized questionnaire adapted from national league for 

nursing/Jefferies(41)collection toolto measure students‟ satisfaction with simulation- based practice related to 

their agreement using 5-point likert scale. The questionnaire were contained satisfaction with current learning (9 

items), socio demographic characteristics (3items), educational practice related descriptions (6 items), and 

simulation design related descriptions (9 items) and organizational related variables(20 items) adaptedfrom 

federal technical vocational education and training (FTVET) standards (42). It was translated to local language 

into Amharic version and then it was returned back to English language by language experts. Three BSC nurses 

for data collection and three MSC /MPH health professionals for supervision who were not in the study area 

were selected.The questionnaire was self-administered.  

 

Data quality assurance 

Data quality was assured through training of data collectors on objectives and questionnaire. Pre-test 

was conducted in Alkan health science private college among 5% of sample size in two weeks before 

deployment for data collection. After pre-test any ambiguity, confusions, difficult words and differences in 

understanding were revised based on pre-test experience. Reliability and validity of the tool was conducted. 

Cronbach's coefficient alpha value was 0.73. Completeness and consistency of questionnaire were checked 

before and immediately after collecting by each data collectors and supervisors.  

Data analysis 

The collected data were checked for its completeness and coded data were entered to epidata version 

4.1 and then exported to SPSS version 25 for more data cleaning and analysis. A bi variable analysis was used 

to find the association of independent variables. Variables with p-value <0.25 in Bi variable analyses were 

selected to multivariable analysis. Adjusted Odds ratio with its 95% CI was reported and a p- value < 0.05 was 

considered as statistically significant. 

 

Ethical clearance 

Ethical clearance   was obtained from institutional review board (IRB) ofBahir Dar University on date 

05/01/2014 E.C, Ref. No. Medical /3016/24 .Formal letter was submitted to selected public health science 

colleges. Written informed consent was obtained from individual participant. Participants were informed, they 

had full right to refuse/withdraw from participation. Individual confidentiality was secured. 

 

III. Results 
 Socio demographic characteristics of participants 

In the study 422 students were enrolled and the response rate was 412 (97.6%). More than half of 

participants 211(51.2%) were females. The majority of participants 244 (59.2%) were in age group of 20-24 

years old with a median age of 22 years (IQR 18-35).It was observed that 301(73.1%) participants‟ educational 

status were level- IV and the least participants 19(4.6%) were level –V students (Table1).  

 

Table 1:Socio demographic characteristics of  level- based public health science college students, Amhara , 

Ethiopia, 2021. 
Characteristics          Category Frequency(N) Percentage (%) 

Sex Female 211 51.2 
Male 201 48.8 

Age group <20 years 83 20.1 

20-24 years 244 59.2 
>=25 years 85 20.6 

 

 
 Education level 

 

Level-III 

 

92 

 

22.3 
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Level-IV 

 

 
301 

 

 
73.1 

 
Level-V 

 
19 

 
4.6 

 

 

Educational practice related factors 

Among the study participants 219 (53.2%) and 289 (70.1%) were dis agree in active learning and collaboration 

learning respectively.It was apparent that students perceived educational practice sub scale elements were active 

learning median score 19, IQR ( 5-25) followed by collaboration learning  median score 4,IQR ( 1-5). 

 

Table 2:Educational practice of level- based public health science college students, Amhara , Ethiopia, 2021. 

 
Educational practice   
sub variables 

Category Frequency(N) Percent (%) Median  

Active learning Disagree 219 53.2  

  19 

 

 Agree 193 46.8 
Collaboration learning Dis agree 289 70.1  

  4.0 

 

 Agree 123 29.9 

Total           422                 100  

 

Simulation design related factors 

More than half study participants were disagree with objective and information 207(50.2%), support 

225(54.6%), problem solving 257(62.4%), feedback 224(54.4%) and fidelity of SBL 336(81.6%) respectively. 

It was observed that students perceivedproblem solving received highest medianscore11, IQR (3-15) followed 

by objective and information median score7, IQR (2-10) and finally fidelity had lowest median score 1.0, IQR 

(1-2) (figure 3). 

 

 
Figure 2:  simulation design factors among level- based public health science college students, Amhara , 

Ethiopia, 2021. 

 

Organizational related factors 

Among study participants 118(28.6%) and 108(26.2%) perceived lack of skill lab environment 

conduciveness and resource respectively. More than half of participants 263(63.8%) perceived more than 20 

students in skill lab room present in one session and 244(59.2%) students perceived lack of skill lab adequate 
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space. Additionally with facilitators competency 152(36.9%) and curriculum integration 144(35%) students 

were dissatisfied respectively. 

 

Table 3:Organizational related factors  among level -based public health science college students, Amhara , 

Ethiopia, 2021. 
Organizational related variables Category Frequency (N) Percentage (%) 

Skill-lab environment conduciveness Yes 294 71.4 

No 118 28.6 

Adequacy of resource Yes 304 73.8 
No 108 26.2 

No of students in skill lab>20 Yes 263 63.8 
No 149 36.2 

Space adequacy Yes 168 40.8 

No 244 59.2 
Facilitator competency Yes 260 63.1 

No 152 36.9 

Integrated curriculum Yes 268 65.0 
 No 144 35 

Total  412 100 

 

 Students’ satisfaction with simulation- based learning 

In this study proportion of students‟ satisfaction with simulation- based learning was found to be 45.6% with 

(95%CI: 0.40-0.50).  

 

Factors associated with students’ satisfaction with simulation-based learning 

Sex of participant, level of education, active learning, collaboration, problem solving, objective, 

support, feedback, fidelity, simulation environment, space, resource, number of students, facilitator and 

curriculum were factors significantly associated to students‟ satisfaction with SBL in bi-variable logistic 

regression analysis. As well as Active learning, objective and information, collaboration and problem solving 

were factors significantly associated to satisfaction with SBL in multivariable logistic regression analysis. 

The study finding indicated that those students who agreed with active learning were 3 times (AOR =2.905, 

95% CI=1.686-5.006, P<0.001) more likely satisfied with simulation based learning than students disagreed 

with active learning . Students who worked with their peers collaboratively were 2 times (AOR=2.090, 

95%CI=1.173-3.725, P < 0.012) more likely satisfied with SBL than students worked alone. Those students 

who perceived objective and information were 2 times more likely satisfied with SBL 

(AOR=2.246,95%CI=1.306-3.862, P<0.003).Students who  agreed with problem solving were 3 times 

(AOR=2.648, 95%CI=1.472-4.763, P<0.001) more likely satisfied with SBL than students perceived disagree 

scored. 

 

Table 4: Bi variable and Multivariable logistic regression of the factors associated with satisfaction related to 

simulation-based learning  among level-based public health science college students, Amhara , Ethiopia, 2021 

 
 

 

Variables 

Categorized 

Variables 

     Level of satisfaction  

 Satisfied Dis-Satisfied COR (95%CI) AOR (95% CI) P-value 

Sex Male 82 119 1.5(0.99-2.2) 1.2(0.73-1.98) 0.48 

Female 106 105 Ref Ref  

Level of 
education 

Level III 37 55 1.9(0.6-5.7) 1.8(0.41-7.65) 0.45 

Level IV 146 155 2.6(0.9-7.5) 3.2(0.80-13.10) 0.10 

Level V 5 14 Ref Ref  

Active learning Agree 

 

136 57 7.7(4.9-11.9) 2.9(1.68-5.00) 0.000** 

Disagree 52 167 Ref Ref  
Environment  Yes 151 143 2.3(1.5-3.6) 1.6(0.89-2.97) 0.108 

 No 37 81 Ref Ref  

Fidelity Agree 57 19 4.5(2.7-8.2) 1.8(0.90-3.45) 0.097 
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dis agree 131 205    

Collaboration Agree 
 

87 36 4.5(2.9-7.1) 2.09(1.17-3.72)   0.012** 

Disagree 101 188 Ref Ref  

Curriculum      Yes 145 123 2.8(1.8-4.3) 1.4(0.77-2.46) 0.280 

      No  43 101 Ref Ref  

Facilitator Yes 137 123 2.2(1.5-3.3) 1.2(0.66-2.12) 0.556 

No 51 101 Ref Ref  

Resource Yes 155 149 2.4(1.5-3.8) 1.1(0.55-2.01) 0.867 

No 33 75 Ref Ref  

Feed back Agree 116 72 3.4(2.3-5.1) 1.1(0.64-1.91) 0.714 

Disagree 72 152 Ref Ref  

Support Agree 116 71 3.5(2.3-5.2) 1.0(0.59-1.82) 0.886 

dis agree 72 153 Ref Ref  

No of student <=20  57 92 0.6(0.4-0.9) 1.4(0.79-2.37) 0.249 

>20  131 132 Ref Ref  

Adequate 
Space 

Yes 93 75 1.9(1.3-2.9) 1.1(0.64-1.81) 0.761 

No 95 149 Ref Ref  

Objective Agree 

 

137 68 6.2(4.0-9.5) 2.25(1.30-3.86) 0.003** 

Dis 

agree 

 

51 156 

 

Ref Ref  

Problem-
solving 

Agree 
 

115 40 7.2(4.6-11.4) 2.65(1.47-4.76) 0.001** 

Dis agree 73 184 Ref Ref  

 

Ref: reference               P-value <0.05 statistically significant 

 

IV. Discussion 
In this study proportion of students‟ satisfaction with simulation based learning was 45.6% (95% CI: 

0.40-0.50). This result is congruent with the study carried out in Egypt, 46.3% students‟ level of 

satisfaction(43). On the other hand, it is lower than studies conducted in Gondar(31) and Harar, Dire Dawa 

university(32)  in which the proportion  of  satisfaction with SBL was 54.2%  and 70.98% respectively. This 

difference might be due to level of education and number of students in simulation laboratory room . This result 

also incongruent with studies in Egypt (59%)(44) ,Saudi Arabia (85% )(35) and Palestine (80.7%) (45).This 

variation could be due to dissimilarity of technology advancement (standardized patient simulation),  For 

example, evidence showed that use of standardized patient simulation enhanced student satisfaction with their 

learning (46). 

This study showed that students‟ active learning was statistically significant association with 

satisfaction of simulation based learning. Students‟ with active learning perceived agree scored were 2.9 times 

(AOR =2.9, 95% CI=1.7-5.0) more likely satisfied with simulation based learning than perceived dis agree 

scored with active learning. This finding is in line with study conducted in Australia(47), USA(5) , Saudi 

Arabia(48).and also similar study done in Norway(49) .In contrast , the study conducted in Egypt(44) stated 

students‟ perceived  active learning less value scored among education practice sub variables. This might be due 

to covid-19 pandemic stress full condition who engaged simulation in their home virtually and had no 

interaction with their teachers. 



Satisfaction with Simulation-based Learning and Associated Factors among Public Health .. 

DOI: 10.9790/1959- 1201053140                                www.iosrjournals.org                                            38 | Page 

According to this study collaborationwas statistically significant association with satisfaction of 

simulation based learning.Students‟ who worked with their peers collaboratively were 2.09 times (AOR=2.09, 

95%CI=1.17-3.73) more likely satisfied with SBL than who worked alone (no collaboration).This result is 

congruent with similar studies conducted inAustralia(47), USA(5) and Salem(50).Also similar study done in 

Korea(51) stated team activity was significantly associated with students‟ satisfaction .This might be due to the 

fact that students in simulation lab who demonstrated procedures learn from other comments and doing which 

increased students‟ satisfaction with SBL. In contrast to this study a research done in Norway(49) didn‟t show 

significant association. This difference might be due to variation of students‟ exposure and engagement which 

data collected after 3hour scenario based simulation (computer full body/video) exposure in Norway. But in this 

study colleges used manikins (human model) type of simulation which encourages working collaboratively in 

simulation skill lab. 

 According to this studyproblem solving was significantly associated with satisfaction of simulation 

based learning. Students‟ who perceived problem solving were 2.65times (AOR=2.65, 95%CI=1.47-4.76) more 

likely satisfied with simulation based learning than who perceived dis agree rated problem solving possibilities. 

This study is consistent with study in USA(5).This could be due to simulation based learning initiated students 

to solve problems which raise their satisfaction. Also this study is congruentwith the study done in Singapore 

(52). Due to the fact, organized simulation-based education incorporated problem-based learning helped tosolve 

various casesaccording to the study conducted in Finland(53)and Germany(54).However the study carried out in 

Norway incongruent with this  study(49).This difference might be due to methodology and students‟ socio 

demographic characteristics.   

According to this finding objective and information was significantly associated with satisfaction of 

SBL.The odds „of students who perceived agree scored objective and information were 2.25 (AOR=2.25, 

95%CI=1.31-3.86) times more likely satisfied than those who did not get information and understand purpose 

of simulation.This supported with the study conducted in Singapore(52) and china(55).   

 

V. Conclusions 
Along with the limitations of the study mentioned above, the overall proportion of students‟ 

satisfaction with simulation based learning was low (45.6%) compared to other regions as measured by Jeffers 

nursing simulation frame work.  Presence of Active learning, collaboration, problem solving and clear 

objectives were factors significantly associated to satisfaction with simulation based learning. In this study 

number of students in simulation lab was greater than 20 in one session. Even, not associated with students‟ 

satisfaction had a great impact on skill lab practice. Finally this study concludes that students‟ satisfaction with 

simulation based learning practice needs special consideration. Based on the result of the present study, 

Regional health bureau, TVET, health science college managers should strengthen simulation based learning 

practice and struggle to be incorporated in curriculum. Health science college teachers also should strengthen 

their simulation based education delivery system. Additionally, researchers  should conduct qualitative study on 

simulation based learning practice among under graduate health sciences students to address further 

organizational related factors with simulation based learning. 
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