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Abstract 
This paper describes the design of simulated patient (SP) training for health assessment in a high-fidelity 
nursing simulation. Trainers are the senior teachers qualified for SP training. Thirteen voluntary trainees 
are recruited from senior Baccalaureate nursing students who completed the course learning of health 
assessment and medical-surgical nursing. The first stage is general orientation and knowledge 
education (six hours). The trainees clarified their responsibilities and understand the roles and 
challenges of SPs. The second stage is simulation training (twelve hours). The simulated scenarios are 
developed using a computer-controlled human patient simulator (SimMan). The trainees clarified the 
patient’s personality and discussed how to portray the patient condition by means of body language or 
gestures or verbal responses. The trainers provide the nuances that will make the patient come to life. 
The third stage is to train SP as a reviewer for the standardized performance (two hours). The checklist 
of candidate performance includes symptom assessment, physical examination, history inquires and 
communication. Each stage was videotaped in order to provide detailed feedback to the trainees. The 
trainees are evaluated in disease knowledge, role performance, imitation fidelity and communication 
with three levels (2 acceptable, 1 need to be improved, 0 unacceptable) by two trainers. The SP 
performance should remain the accuracy in 85% or higher. The inter-rater reliability for checklist is 
established. In summary, students as SPs would have first-hand knowledge and experience within the 
simulated scenarios. Multiple SP encounters need to be designed for more comprehensive clinical skills 
training. 
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1 INTRODUCTION 
Nursing is a competency-based practice profession and occupies a central position in health care 
delivery system. The curriculum in undergraduate nursing education should integrate both theoretical 
and clinical skill training and assessment. The focus of educational programs is to provide professional 
knowledge and skills that the graduates will need to provide the patient-centered nursing care safely 
and effectively [1]. Such professional knowledge and skills enable the graduates to think critically, solve 
problems, and make important clinical decisions. Objective and accurate evaluation of students' 
knowledge and skills are essential for eventual efficient nursing care [2].  

The current complex health care environment creates many challenges in developing students’ 
knowledge and skills. Although learning by doing is a long established means for facilitating knowledge 
acquisition, it isn’t always practical or cost-effective to engage in skill training with real patients due to 
the increased acuity of patients and patient safety issues.  

High-fidelity patient simulators are training devices that closely represent reality but in which the 
complexity of events can be controlled. Students interact with the simulators, discovering clinical 
knowledge and skills and health assessment information in the same manner they would with real 
patients. 

Simulated patient (SP) is also known as a standardized patient, or sample patient. It is an individual 
trained to act as a real patient in order to simulate a set of symptoms or problems. SPs are extensively 
used in health care education for students to practice their clinical skills and communication skills. 
Clinical skill assessment can be performed on manikins, manikin parts or SPs. The objective structured 
clinical examination combined with high-fidelity patient simulators and standard patients are conducted 
for achieving the objective clinical skill assessment. 
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2 OBJECTIVE 
SP training is essential for improving the imitation fidelity in simulation and validation in health 
assessment. This paper is to describe the design of SP training for health assessment in a high-fidelity 
nursing simulation. 

3 THE CONCEPTUAL FRAMEWORK 
Constructivism believed the notion that people construct their knowledge by interacting with 
environment. Learning can occur when new experiences of the world fit into a learner’s existing 
cognitive structures (assimilation), then learners will have richer understanding of concept and 
appreciate the full range of application of that concept. Learning also can occur when new experiences 
cannot be made to fit, and therefore learners’ existing cognitive structures have to be changed 
(accommodation), then their conceptual structures will be expanded, modified and made more 
sophisticated. These processes of assimilation and accommodation occur in both individuals’ informal 
and formal processes of learning [3]. 

A principle in constructivism is to provide a context for the learners in order to teach them concepts of 
wholes. The context places the students in a situation similar to the one in which they are going to apply 
the knowledge where understanding is much more important than memorizing facts. Knowledge is 
generated when an individual’s perspective is transformed as a result of exposure to the situation in 
which students are required to put their thoughts into action. The learners may have the richer 
understanding of disease conditions which may help them to simulate a set of realistic symptoms or 
problems.  

4 METHOD 
High-fidelity simulation is an approach to experiential learning using life size manikins with actual 
physiological and pharmacological responses, and sophisticated interactive capability in realistic 
scenarios. These devices replicate many human physiological functions and anatomical features and 
provide a very realistic situation both in psychological and engineering technology. Students can make, 
detect and correct patient care errors without negative consequences [4]. 

The OSCE assessment method consists of a given number of “show how to do in simulated scenarios” 
stations at a given time that focus on safe patient care [5]. OSCEs can establish communication skills 
to advance students' understanding and respect of diverse cultures, religions and values [6]. SPs should 
be proficient in simulating a set of the symptoms and emotional states while providing the psycho-social 
interactions. The direct feedback will be given after each encounter. SPs use a checklist to record the 
details of the encounter for assessing student performance [7].  

Trainers are the senior teachers qualified for SP training. Thirteen voluntary SP trainees are recruited 
from senior Baccalaureate nursing students through advertisements in class news board. The inclusion 
criteria were: (1) the year 3 or 4 baccalaureate nursing students; (2) completed the courses of health 
assessment, medical-surgical nursing; (3) voluntary participation in the OSCE for health assessment. 
They should be trained to accurately and reliably simulate particular clinical scenarios. Frequent quality 
assessment may be needed to ensure consistency in the portrayal of the patient role. 

As an example, the simulated scenario was shown as followings.  

Title: Abdomen pain assessment in the diabetes patient 

Scenario description: This scenario will take place in an adult male patient who has a history of type II 
diabetes. Students will be expected to perform a health assessment as well as record a health history. 
The clinical setting is a simulated surgery department. 

Technology used: All scenarios are designed using the high-fidelity simulator which is a computer-
controlled human patient simulator (HPS, SimMan). The SimMan is a full-body manikin with a realistic 
upper airway, chest movement, variable cardiac and breath sounds and a palpable pulse, an ability to 
verbal some symptoms and respond to interventions. Student standard patients (SSPs) are involved for 
enhancing the realism of interactions in the scenario.  

The narrator: Mr. Lu, 42 year-old man, was admitted to surgery department. 
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SimMan: The voice sounds are nausea, vomiting and pain groans. The limbs are cold. He is sweating. 
Eyes are opened. His lips are cyanotic. He presents shallow breathing with the abdominal respiration. 

Parameter setting : The data will be shown as they are detected. 

Vital sign: T 38.7 ºC, HR 110 /min, RR 24/min (regular), BP 100/60 mmHg.SpO2 is 90 %. .  Lung sound: 
Crackles on both sides; Heart sound: normal.Bowel sounds：Hyperactive. 

SP performance: SP presents was pale and painful and unsteady gait with the incline position. SP said: 
“I don’t feel well. I am so sick. I can’t breathe. My chest is stuffy. I fell dizzy and fatigue. I am thirsty “. 
He complained the severe pain in the lower quadrant of the abdomen for 6 hours, and nausea and 
vomiting for two days. 

The inquiry response: The response information will be provided as they are inquired. 

Diseases history: Type II Diabetes Mellitus for 5 years. Smoking history (5 years, is still smoking). Dietary 
history: Sweet food is favorite. No history on bleeding, surgical, blood transfusion and allergic. Diabetes 
medication treatment for 5 year. Blood glucose is usually 7-10mmol/L.   

Laboratory testings: The laboratory reports will be shown as they are mentioned by students.  

White blood cell count: 12.2x109/L (norm 4 ~ 11 x109/L), neutrophils accounted for 90% (norm 
55~70%). Blood glucose is 8.1mmol/L (norm 3.89 ~ 6.11mmol/L); Hemoglobin: 16 gm/dl (norm 14~18 
gm / dl). Electrolyte: Sodium (Na+): 129 mEq / L (norm 135~145 mEq / L), Potassium (K+): 5.4mEq / L 
(norm 3.5~5.0 mEq / L)；Urea nitrogen 12 mg / dl (norm 6 ~ 23 mg / dl), creatinine: 1.3 mg / dl (norm 
0.7~1.5 mg / dl), SGPT 20U/L (norm 5~40U/L), SGOT 30 U/L(norm 5~40U/L) ; B ultrasound showed no 
mass in the lower abdomen.  

X-ray shows gas accumulation in the small intestine without a gas-liquid level. 

Task: The candidate will conduct the health assessment for this client within 10 minutes.  

The SPs training includes general orientation, performance demonstration for the richer understanding 
of scenarios, and accurate role play through language, expression and body reaction, and training for 
trainees as evaluators. 

The first stage is general orientation and knowledge education (six hours). The SPs are provided with 
an overview of the scenarios and the checklist. The written training materials provide the basis for the 
SPs to understand the patient condition that they will portray. The trainers familiarized the trainees with 
the scenarios, explained the purposes, roles and principles of SP. The trainees discussed the SPs’ 
rights and clarified their responsibilities and understand the concerns and challenges of SPs. The 
symptoms and signs, treatment and prognosis of the disease are taught. The SPs are given a quiz to 
test their content knowledge and ensure that they have learned it. 

The second stage is simulation training (twelve hours). The objective of this session is to role-play the 
case and practice filling out the checklist. In this session, the trainer addresses any questions that the 
SPs may have in role play. The SPs are trained on health assessment maneuvers. They learn what to 
expect and how to respond to the maneuvers. The simulated scenarios are developed using the high-
fidelity simulator which is a computer-controlled human patient simulator (SimMan). The trainers provide 
the nuances that will make the patient come to life and take the SPs’ perceptions and ideas and 
incorporate them into the training materials. The trainees clarified the patient’s personality and discussed 
how to portray the patient condition by means of body language or gestures or verbal responses. They 
learn what to expect and how to respond to the maneuvers. All the performances followed the script. 
The trainees should memory answers in medical history inquire, partial symptoms and signs, and 
laboratory examination results. They should give corresponding answer in time; and answer only when 
asked. Any complain should be expressed by language, facial expression, emotion and posture. For 
sign and symptoms training, one by one teaching is to explain the key physical examination items. Two 
trainees who play the same disease scenario, conduct physical examination each other with the trainers’ 
guidance and demonstration.  

The third stage is the training for a SP as an evaluator in candidate’s performance (two hours). As each 
SP role-plays the case, the other SPs observe and comment on the performance. The SPs and trainers 
fill the checklist as their observation, then all of them review the checklist again for clarifying any of the 
checklist items. The objective of this session is to standardize performance and ensure checklist 
accuracy. By this time, the SPs should have enough familiarity both with the scenarios and the checklist 
that they can perform the case as well as fill in the checklist after the performance. Variability in the 
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checklists should be much less. The reliability score for each SP can be calculated, and those who 
obtain less than 85% may need additional training.  

The candidate performance evaluation form is developed in terms of symptom assessment, physical 
examination, history inquires and communication. It is the observational measurement with three levels 
(Correct, Partially Correct, Incorrect / Omitted). The SP should fully understand each items and scoring 
criteria and concern about candidates' behavior, make the fair and objective assessment. It is essential 
that the SPs’ performance remain at a high level, and their checklist accuracy is at 85% or higher. The 
evaluation form for candidate performance was shown in Table 1. 

Table 1. The evaluation form for candidate performance. 

Marking criteria Correct Partially 
correct 

Incorrect 
/Omitted 

Pain assessment 6 3 0 

Vital signs assessment  4 2 0 

Abdominal assessment  4 2 0 

Cardiac assessment 4 2 0 

Respiratory assessment 4 2 0 

History inquire 6 3 0 

Data recording with marking the abnormal signs 4 2 0 

Explanation for the potential causes for abnormal signs. 4 2 0 

Reasonable and correct information used and clear explanation  4 2 0 

Good communication skills demonstrated 2 1 0 

Clear, structured history taking 2 1 0 

Open ended question used 2 1 0 

For the patient to comment on : 
this student made it easy for me to talk overall rating 

Acceptable Need to be 
Improved Unacceptable 

5 QUALITY ASSURANCE OF SPS 
The audiovisual system is used to record the interactions between candidates and SPs. Each stage was 
videotaped in order to provide detailed feedback to the trainees. There was one examiner watching the 
recording and another examiner in the room with the students. Students acted as SPs for each other, 
and the student who was acting as patient had the scenario written on a piece of paper. The patient was 
instructed that they were not to give the findings unless the student acting as the provider asked an 
appropriate history question or performed the specific physical examination. Trainers monitor the 
performance of the SPs through the audiovisual system, and compare their own checklists with those 
of the SPs, and compare the individual SP data for each case, allowing for quality assurance. SP 
performance can thus be checked for errors and feedback can be provided to them. It is essential that 
the SPs’performance remain at a high level, and their checklist accuracy is at 85% or higher. 

Moreover, the trainers and candidates provised the comments for SPs’ performance. The SP evaluation 
form is developed in terms of disease knowledge, role performance, imitation fidelity and 
communication. It is the observational measurement with three levels (acceptable, need to be improved, 
unacceptable) by two trainers. The SP evaluation form was shown in Table 2. The candidates made the 
comments based on two open-ended questions as shown in Table 2.  

The inter-rater reliability for each evaluation form is established for minimizing the possibility that the 
scores would vary from rater to rater.  
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Table 2 The evaluation form for SP performance. 

Marking criteria (evaluated by trainers) Acceptable Need to be 
Improved Unacceptable 

Disease knowledge : causes, symptoms and signs, treatment and 
prognosis  4 2 0 

Role play: expression, emotional reaction, posture, responding to 
inquire in time 4 2 0 

Role play: answer only when asked 4 2 0 

Role play: the performance is followed by the script. 4 2 0 

Imitation fidelity of symptoms and signs 4 2 0 

Imitation fidelity of disease conditions 4 2 0 

Candidate performance evaluation: Comprehensive, objective and 
accurate 4 2 0 

Good communication skills demonstrated 4 2 0 

Good performance skills demonstrated 4 2 0 

Comments from the candidates:   

Is the portrayal of the symptoms realistic?   Yes  /  No (explain the reason) 

Is your interaction with the SP is as authentic as your interaction 
with a real patient? Yes  /  No (explain the reason) 

6 DISCUSSION 
Simulation is the learning activity that can help learners acquire insight into the complex relationships 
within a particular context. The use of standardized clinical scenarios is essential to conduct the direct 
comparison of the students' clinical skills including health assessment [1].The SPs are defined as trained 
actors that present real patient's signs and symptoms in a reliable and consistent manner [8]. Students 
are expected to interact with SPs and high-fidelity manikins as they would with the patients in real clinical 
situation. Student SPs are likely to be more reliable, and may tolerate more students than real patients. 
They are given a case to present and specific complaints and symptoms that go along with specify 
disease conditions, and allow the students to follow through patients over the time [9]. The simulation 
experience had the benefit of evaluation from student SP in regard to the health assessment skills and 
communication skills. The trainers should provide the nuances that will make the patient come to life 
and take the SPs’ perceptions and ideas and incorporate them into the training materials in order to help 
the SPs to better understand the patient condition. 

Recruitment of Student SP is feasible and economical than using standardized patients recruited from 
society. In this study, the student SP training is designed for assessing clinical skills in health 
assessment within the specific simulated scenarios in medical -surgical nursing only. Multiple SP training 
is needed for broad ranged and comprehensive clinical skill training or testing. 

7 CONCLUSIONS 
Students as standard patients would have first-hand knowledge and experience within the simulated 
scenarios. They are likely to be more reliable, and may tolerate more students than real patients. The 
high-fidelity simulation can be used in SP training.  
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