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INTRODUCTION 

Simulation-Based Learning (SBL) is a technique that 

amplifies real-life experiences with guided ones which are 

often "immersive" and those duplicate aspects of real-

world scenarios in a fully interactive method. It involves a 

process where the student revise previously discussed 

topic than "immerse" themselves in a simulation 

experience and undergo debriefing with their facilitator. 

This method of learning and teaching helps both 

undergraduate and postgraduate medical students to 

enhance knowledge, decision-making skills, interpersonal 

and communication skills and nurture a tactical attitude 

towards patients.1 It is also a tool for assessment of 

performance.2 

Simulation-based teaching substitutes real patient 

encounters with high fidelity simulators like METIman, 

LUCINA and Human Patient Simulator (HPS) hence, 

replicating real-time patient scenarios in a realistic and 

controlled environment. The student learns to practice 

without risk and therefore reducing the chances of medical 
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errors. Medical students also learn teamwork and 

behavioural skills as the multidisciplinary activity is 

essential as a health care professional. SBL provides 

various opportunities for one to rehearse and learn multiple 

times without causing undue harm to patients.3 Once 

limited to learn, practice and attain perfection in life-

saving skills, now they are proving useful in teaching other 

specialities of the medical profession, including pre and 

para-clinical subjects. The advantage includes active 

involvement of the learner, less risk with real-time 

experience. Introduction of these simulators in 

pharmacology is a new addition in the medical curriculum 

and has proved to be helpful in knowledge enhancement 

and student satisfaction.4-7 

Authors introduced Simulation-based teaching 

methodology to teach pharmacology to 2nd-year medics 

and conducted this survey to determine the students’ 

perception, to understand the knowledge, utility and 

associated challenges of this methodology to teach 

pharmacology to undergraduates.  

There is limited data about simulation-based education 

used in Pharmacology in India.  

METHODS 

A cross-sectional study was conducted by the department 

of pharmacology of a medical college during 26 July 2018- 

26 August 2018, after obtaining approval from the 

Institutional Ethics Committee. Written consent was taken 

from all the participants who were the undergraduate 

medics and were exposed to SBL for over a year (8 clinical 

pharmacology related scenarios).  

Authors gave a validated questionnaire at the end of the 

simulation case scenarios and participants were requested 

to complete it. The Participants were asked to provide their 

responses as a free text response survey was recorded 

under the title "suggestions". All the questionnaires were 

anonymous and marked with a number. 

Students’ perception was evaluated using 5-point Likert 

scale that indicates degrees of satisfaction.  

Authors used a high-fidelity mannequin, METIman 

(MMP1223) (CAE healthcare, Australia). Cumulative 

scores for quality in levels of perception, good (26-35), fair 

(16-25), and poor (7-15). 94% of the students scored a 

"good" cumulative score and 6% scored between 6- 25 

which was "fair". 

Statistical analysis 

Convenience sampling technique was used for sampling. 

Data was captured on Microsoft-Excel worksheets (2007) 

and analysed after editing for completeness. Completed 

questionnaires were analysed and we excluded incomplete 

ones. Descriptive statistical method was used to interpret 

data using frequency and percentage for categorical 

variables like gender. Primary descriptive statistical 

analysis of 5-point Likert items was conducted by 

calculating frequency, mean and standard deviation. The 

percentage of satisfaction of students was calculated by 

combining frequency of levels of perception and 

knowledge for each item in the questionnaire. Responses 

were measured with the 5-point Likert type scale from very 

dissatisfied (01) to very satisfied (05).  A p-value of <0.05 

was considered as being statistically significant. Overall 

suggestions were open-ended, and specific themes were 

derived from the responses. Results were used to support 

the quantitative and qualitative responses.  

RESULTS 

Of 145 students who underwent SBL, questionnaire was 

distributed to 100 (absent=45), and the response rate was 

68.96%; as there were incompletely answered 

questionnaires (n=16), authors have analysed the data of 84 

students.  

The overall satisfaction score with SBL measured using 5-

point Likert scale and was highly significant in 79 (94%) 

with a score of 26-35. Seventy-seven (91.6%) students 

opined that it increases the depth of experience of a student. 

Seventy-nine (93.4%) opined that it provides no risk 

learning and immediate feedback opportunity; an excellent 

opportunity to come across rare scenarios (n= 72, 86.2%), 

enhances decision making, communication, teamwork and 

skill development (n= 77, 92%) were other opinions by the 

participants (Table 1). 

There were Seventy-five (89.28%) opined that simulation 

gave an opportunity of repeated learning and enhanced 

patient safety at hospitals; 61 (72.8%) considered that SB 

training reduces the dependency on patients. Seventy-four 

(88.0%) were of the opinion that simulation-based training 

is a good opportunity for crisis training (Table 1).  

Sixty-seven (79.8%) opined that undergraduates, 

postgraduates, nursing staff and health care professionals 

could make the most use of the simulation training while 

eight (9.5%) and four (4.8%) opined that it is useful only 

for undergraduates and postgraduates, respectively (Table 

2). 

Qualitative responses by the students on SBL were based 

on free test responses under the suggestion section. A 

preference for an increase in the number of classes allotted 

to simulation (n=0.23, 27.4%) and reduce the duration of 

class (n=08, 9.6%) were the major suggestions. Sixty-

seven (80.0%) considered it is an excellent method to teach 

and make it interesting to learn pharmacology (Table 3). 

Participant’s responses on the deficiencies and the 

corrective measure are tabulated in Table 4. 

Total score based on the responses varied between 23 and 

35, with a mean±SD of 35±30.64. None of the participants 

had a score of 7-15 (Figure 1). 
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Table 1: Participants response to questionnaire. 

Questions 

Response n (%) 

Mean±SD 
Mean 

(%) 
Strongly 

disagree 
Disagree  Neutral  Agree  

Strongly 

agree  
Total 

Increases the depth of 

experience  
 -  - 

4  

(4.8%) 

27 

(32.1%) 

53 

(63.1%) 
84 4.58±0.59 91.6 

No risk learning, immediate 

feedback opportunity 
 -  - 

02  

(2.4%) 

24 

(28.6%) 

58 

(69.0%) 
84 4.67±0.52 93.4 

Good opportunity for 

familiarity with rare scenarios 
 - 01 (1.2%) 

13 

(15.2%) 

29 

(34.5%) 

41 

(48.8%) 
84 4.31±0.78 86.2 

Enhances decision making, 

communication, team work, 

skill development 

 -  - 
06 

(7.1%) 

22 

(26.2%) 

56 

(66.7%) 
84 4.60±0.62 92.0 

An opportunity of repeated 

learning and enhances patient 

safety 

 - 01 (1.2%) 
04 

(4.8%) 

36 

(42.9%) 

43 

(51.2%) 
84 4.44±0.65 88.8 

Reduces the dependency on 

patients 
01 (1.2%) 

09 

(10.7%) 

24 

(28.6%) 

35 

(41.7%) 

15 

(17.9%) 
84 3.64±0.94 72.8 

Good opportunity for crisis 

training 
 - -  

09 

(10.7%) 

32 

(38.1%) 

43 

(51.2%) 
84 4.4±0.68 88.0 

Table 2: Who would make the best use of the 

simulation and skills centre. 

Category of healthcare professionals n % 

Only undergraduate medics (UG) 8 9.5 

Both UGs and Postgraduate (PG) 

medics 
3 3.6 

UG medics and nursing staff 1 1.2 

Only PG medics 4 4.8 

PG medics and nursing staff 1 1.2 

All  67 79.8 

Total 84 100.0 

Table 3: Suggestions provided by the respondents. 

Suggestions n (%) 

Good experience 70 (83.3%) 

Increase number of class 23 (27.4%) 

Increase number of class, nervous 

experience 
1 (1.2%) 

Increase number of class, reduce duration 3 (3.6%) 

Need for skill demonstration (drug ADM) 2 (2.4%) 

Nervous experience, live stream required 1 (1.2%) 

Nil 23(27.4%) 

Reduce duration of class 5 (6.0%) 

Request for pre/post questionnaire 1 (1.2%) 

Study material to be provided 3 (3.6%) 

Topic should be shared for better 

understanding 
2 (2.4%) 

Topic should not be shared 1 (1.2%) 

 Total  84 (100.0%) 

Table 4: Deficiencies and corrective measures in               

the methodology. 

Response Modification n (%) 

Nervous 

experience 

as an active 

learner 

observers to be in another 

room and live streaming of 

the simulated scenario is 

advisable 

1 (1.2%) 

Pre and post 

test 

assessments 

Evaluation of responses pre 

and post test responses to 

questionnaire 

1 (1.2%) 

Topics for 

simulation 

exercise 

No prior sharing of 

pharmacology topic. 

Exposure to various 

scenarios mimicking that 

of emergency room 

1 (1.2%) 

 

Figure 1: Cumulative score. 
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DISCUSSION 

Use of SBL is not limited to simulate only the clinical 

conditions to familiarise the healthcare professional and 

enhance procedural skill. Its purpose is being extended to 

all aspects of the healthcare system to ascertain the safety 

of patients and enhance the technical skills.  

Simulation-based teaching and learning pharmacology is 

gaining popularity. It is perceived that SBL improves 

learning and recall ability, broadens perspective compared 

to lectures.8-9 

Pharmacology in India is primarily taught using didactics, 

Case-Based Learning (CBL), Problem Based Learning 

(PBL) and other methodologies to make the subject 

interesting and understandable easily. Although these are 

effective learning tools for medical education, they are not 

as profound as experiential learning observed in 

simulation. In simulation-based education, learning is more 

student’ centric and hands-on training.10-11 Atrey M et al, 

observed that the yield with SBL is good in terms of 

enhanced retaining capacity (96.8%), better scoring and 

application of theoretical knowledge in the given practical 

scenario; it was more useful in experimental pharmacology 

excluding the necessity of animals.12 SBL and teaching 

were more interesting (96.8%). Students preferred SBL for 

their learning in future (83%) and perform practical 

skills/techniques (63.8%). Computer skill is necessary for 

the trainer and students for a better utilization of this mode 

of teaching and learning. However, Kasturi R et al 
13differed in the long term retention and recall of the 

pharmacology topic studied.13 

In the present study, authors observed that during SBL 

scenarios, students learn and unlearn using multiple 

methods like observing and listening eventually making 

them understand the Pharmacology better. Around 83% of 

students found SBL in pharmacology a good experience. 

The findings of present study demonstrated that students 

perceived SBL methodology to be useful to medical, 

nursing undergraduates, postgraduates and medical 

professionals. It also helped in retention of topics studied 

in Pharmacology, enhanced their decision-making skills, 

improved their interpersonal communication skills among 

the active learners and observers during scheduled SBL in 

Pharmacology hence, providing a productive learning 

environment. Present study findings demonstrated that 2nd-

year medical undergraduate students perceived the 

usefulness of SBL as it supports the development of 

competency-based clinical skills. 

Present study results are similar to the results from Ennen 

CS et al, who reported that students gain confidence during 

simulation scenarios due to improvement in 

communication and decision-making skills.3 In the present 

study, 92% of the students felt that SBL enhanced their 

decision making, communication, and teamwork and skill 

development. Participants elsewhere thought it was a good 

opportunity using high fidelity mannequins which ‘talks, 

breaths and blinks’ because it made them feel closer to real-

life scenarios.14,15  

This learning helps students to face similar clinical 

scenarios with more confidence in future. Chakravarthy et 

al, in 2011 conducted a study where students showed 

improvement in medical knowledge, confidence and 

higher understanding of the subject during their emergency 

rotation.16 The results show that Simulation-based 

education methodology in pharmacology is well received 

by medical undergraduates and feel that their knowledge of 

the subject is enhanced through this process.  

However, there are few complexities associated with SBL. 

It may foster artificial than genuine communication skills 

among students and can promote negative learning. 

Students are observed to be hypervigilant in the occurrence 

of an untoward event that may be about to appear. An 

adequate number of dedicated and exclusive simulator 

educators are required for this small group teaching 

methodology. Furthermore, few students felt that more 

hands-on and skill-based training should be a part of such 

simulation scenarios as well as more number of classes be 

included in Pharmacology so that they can learn in a stress-

free, safe and non-threatening learning environment.  

The simulation techniques cannot demonstrate individual 

variations exhibited in humans. If not correctly 

programmed, the objective of imparting correct knowledge 

will not be achieved.17 The learning attitude of the student 

also influences it.18 Other impeding factors include cost, 

time, infrastructure, difficulties in programming, achieving 

individual learning objectives.19 

Although the finding of this study suggests satisfaction 

with SBL methodology, the study population was small 

and was limited to only one institution, and hence the 

results cannot be used entirely as a stereotype.  

The population size was small and included students during 

their second year in MBBS only which makes 

generalisation difficult. Larger sample size with students 

from 3rd, 4th-year MBBS and interns can also be used in the 

future. The challenges reported were few and can be 

inculcated into future simulation studies. 

The data suggests that students perceived that SBL 

provided them with a better clinical understanding of cases 

and treatment. The comments were positive and focused on 

their liking towards this learning methodology. Through 

changes in the mannequin’s parameters, when a right drug 

or right intervention was followed, they were able to 

understand the mechanism of a particular drug of action 

and hence the rationale of using it. The results can be 

utilized for future training medical graduates and the 

implementation of simulated activities in our curriculum. It 

will result in problem-based approach to learning, improve 

learning and makes learning interesting in the subject. 

 



Pereira N et al. Int J Basic Clin Pharmacol. 2019 Mar;8(3):420-424 

                                                          
                 

                              International Journal of Basic & Clinical Pharmacology | March 2019 | Vol 8 | Issue 3    Page 424 

CONCLUSION 

SBL is an effective teaching and learning methodology 

with adequate participant satisfaction. It can be of immense 

utility as a learning tool with better outcome regarding 

learning, retention and recall. It will enhance the subject 

interest in the learner. Including in the curriculum will help 

the student in the application of theoretical knowledge in 

practice. 
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