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Abstract 

Background 

Simulation as an educational intervention is currently a discussion point around the 

world. It has been proposed that simulation may protect patient safety and reduce the 

time required by students in clinical practice. These reported benefits come from 

repeated practice in a safe environment, and the ability to modify patient cases and 

the complexity of those cases. One area in which physiotherapy may use simulation 

is in cardiorespiratory physiotherapy.  

 

Physiotherapy education provides students with the skills and knowledge required to 

work in a clinical environment. According to Bandura, self efficacy is the link 

between how a person uses their skills and knowledge. Self efficacy may determine 

how well students perform in an academic and clinical setting. Therefore, it may be 

more useful to assess students’ self efficacy as well as performance instead of just 

performance following an educational intervention. 

 

Aim 

This thesis aims to compare traditional training with traditional training plus an 

additional eight hours of simulation training in the area of cardiorespiratory 

physiotherapy. The primary outcome measure was improved clinical performance as 

assessed using the Assessment of Physiotherapy Practice (APP), a standardised 

physiotherapy clinical assessment tool. Self efficacy was also measured to determine 
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whether it correlated to pre-clinical academic performance or clinical performance, 

and thus whether it changed following the simulation intervention. 

 

Method 

A randomised controlled trial was undertaken in which physiotherapy students were 

allocated to either the control group, with no additional training, or the intervention 

group, with two four-hour additional training sessions using a human patient 

simulator. A self efficacy questionnaire was developed to assess students’ self 

efficacy following traditional training or simulation training. Following the training 

period, participants commenced clinical placement. They were assessed weekly with 

the APP for six weeks to determine their clinical performance. Correlation was 

undertaken between self efficacy and pre-clinical cardiorespiratory academic 

performance, and self efficacy and cardiorespiratory clinical performance. Between 

group analysis was undertaken to determine whether participants who had additional 

training either: 

a. scored higher on clinical performance  

b. became competent one week earlier than those without additional training, or  

c. whether those who had a pass grade (50−64.99%) for their pre-clinical 

cardiorespiratory subjects improved more with additional simulation training. 

 

Results 

Participants who had two additional four-hour simulation training sessions did not 

have improved performance when assessed weekly on clinical placement and did not 

reach competence one week earlier. Those students with a pass grade did not have 
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improved performance with simulation training. Self efficacy had a moderate 

correlation with pre-clinical performance. Those students with no additional training 

had a positive correlation between self efficacy and clinical performance in a number 

of areas over a number of different weeks, but mainly in the area of performing 

treatment. Those students with additional simulation training had negative 

correlations in the area of written communication and performing treatment. It 

appears that the simulation training may have improved students’ self efficacy but 

not their clinical performance. It was not possible to see whether self efficacy 

changed following the simulation training due to the lack of student responses prior 

to attending simulation training.  

 

Conclusion 

This research demonstrates that simulation training performed in this manner did not 

improve clinical performance. However, it may have had an effect on self efficacy. 

This is an important finding given the importance of self efficacy for a person’s use 

of their skills and knowledge. This research highlights the need to develop evidence 

based education to determine when and how simulation may be best used in 

physiotherapy, and particularly in cardiorespiratory physiotherapy. 
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Definitions 

Australian Physiotherapy Council: The body which reviews all entry level 

physiotherapy programs in Australia to ensure that the Australian Physiotherapy 

Competency Standards are met, and thus graduates are competent and eligible for 

registration as physiotherapists. 

Assessment of Physiotherapy Practice: The clinical assessment tool used to assess 

students on their competence during and at the end of a clinical placement. 

Cardiorespiratory physiotherapy: Physiotherapy assessment and treatment for 

people with both acute and chronic cardiac and respiratory conditions. It includes pre 

and post operative patients, especially following abdominal, cardiac and thoracic 

surgery, and patients with medical conditions that affect their respiratory and 

cardiovascular systems. Techniques are aimed at reducing pain, improving 

ventilation, removing secretions within the lungs, improving function, including 

increasing walking distance, exercise tolerance, activities of daily living, and joint 

movement and strength. As well, patients are provided with education regarding 

their condition and self management strategies to maintain or improve their quality 

of life. 

Case scenario: Usually paper based cases that reflect some or all of a patient’s 

condition and/or admission. Case scenarios can be skills based, problem based, 

issues based or speculative based. Case scenarios may form the basis of a simulation. 

Clinical experience: A short period of time, usually hours, in which students get to 

experience the clinical environment with limited exposure to people with medical or 

surgical conditions. 



 Definitions xix 

Clinical placement: A set period, in this case six weeks, dedicated to a particular 

area of physiotherapy practice, such as cardiorespiratory physiotherapy. During this 

time, physiotherapy students assess and treat people under the supervision of a 

registered physiotherapist. As the placement progresses and the students’ skills 

develop, less supervision is provided, and students increase their workload and 

become more independent. Students are provided with feedback throughout their 

placement but formal feedback is usually provided half way through and at the end 

of the placement, when the student receives a grade. 

Computer programs: Software that allows learners to interact with the learning 

material. 

Competence: One’s ability to use knowledge, skills and attitudes to perform safely 

and effectively. Competence can be measured and correlates to job performance. In 

the discipline of physiotherapy within Australia entry level competence is has been 

set by the Australian Physiotherapy Competency Standards and can be measured by 

the Assessment of Physiotherapy Practice. 

Competence score: The score gained by a student out of a total of 80 when assessed 

with the APP whilst on clinical placement. 

Facilitator: The person who helps direct students during a simulated experience. 

Fidelity: How well the experience or appearance matches the real environment it is 

mimicking. Fidelity ranges from low through to high. This term is used mainly for 

human patient simulators but can also be used for a situation. 

Haptics: Touch feedback is used to provide actual feel to the experience. It is 

usually found in laparoscopic and endoscopy training. 



 Definitions xx 

High-fidelity simulator: Computerisation that aids sophisticated interaction 

between the simulator and the learners. This can include appropriate responses to 

drug administration. There is a high match with real life. 

Human patient simulator: Also known as a mannequin, which looks and acts like a 

real body to some degree. 

Low-fidelity simulator: One where there is limited interaction with the simulator 

and the environment, for example Resusci Anne® which ‘clicks’ when the chest is 

depressed. This means there is a low match with real life. 

Mannequins: Also known as human patient simulators. 

Medium-fidelity simulator: Some computerised programming that enables changes 

in physiological signs such as heart rate and rhythm, respiratory rate and auscultation 

findings. There is a moderate match with real life. 

Part task trainer: A device that allows for learning of a specific skill. For example, 

it may be a forearm with simulated veins for practice of intravenous catheter 

insertion. 

Pre-clinical training: Completion of all subjects prior to PS3005 Physiotherapy 

Theory and Application 1, which is the first clinical placement subject that occurs in 

second semester, third year at JCU. 

Psychomotor: Movements of the body and the associated mental activity. 

Self efficacy: A person’s judgement about their capability to organise and execute 

methods to achieve their goals. 



 Definitions xxi 

Simulation: An educational exercise that mimics real life. Simulation ranges from 

case studies, through to part task trainers, through to full body mannequin simulators 

and standardised patients. Also includes computer and virtual reality systems. 

SOAP: Subjective assessment, Objective assessment, Analysis, and Plan. This is a 

standard note writing format found in Australia that is used by physiotherapists for 

writing in medical records. 

Standardised patients: Usually actors trained to portray a real patient. 

Traditional training: Completion of PS2002 Physiotherapy 1 and PS3001 

Physiotherapy 3, the two pre-clinical acute care subjects. The two subjects had a 

combined total of 52 hours of lectures, 92 hours of practical classes and 4 hours of 

clinical experience. 

Virtual reality: An artificial environment produced by a computer in which a user 

can use real equipment to manipulate that environment. 
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Chapter 1 Introduction 

1.1 Research background 

Physiotherapy has been a discipline in Australia since the 1880s, with educational 

programs in some states of Australia being present by 1910 (McMeeken, 2008). The 

consolidation of physiotherapy skills and knowledge in the clinical environment is a 

major component of physiotherapy education. Clinical placements allow students to 

develop discipline specific skills as well as communication, team work, and 

workplace skills in a clinical setting under the supervision of a registered 

physiotherapist who acts as a clinical educator (Hunt, Higgs, Adamson, & Harris, 

1998). In many entry level physiotherapy programs, clinical placements usually 

occur over a whole academic year, in blocks ranging from four to six weeks. This 

training is undertaken in numerous fields of physiotherapy including 

musculoskeletal, neurological/rehabilitation and acute care/cardiorespiratory. In 

recent years, there has been an increased demand for clinical placements as new 

physiotherapy entry level programs have been started and more physiotherapy 

students require placements (Crosbie, et al., 2002; McMeeken, 2008; McMeeken, 

Webb, Krause, Grant, & Garnett, 2005). This has put pressure on hospitals to 

provide clinical placements, particularly in the public system and in the acute care 

area due to patient acuity and the reduced length of patient stay. Thus, new 

educational methods are being suggested to ease the burden. Simulation is one such 

method. 

 

Research is needed to identify educational interventions that maximise improvement 

in health outcomes and clinical performance to enable physiotherapy education to 
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continue to provide experiences for students that improve these areas. Simulation has 

been suggested as an educational method because it is thought to be effective and 

allows students to make the best use of limited clinical time (Issenberg, McGaghie, 

Petrusa, Gordon, & Scalese, 2005; Kneebone, Scott, Darzi, & Horrocks, 2004).  

 

Simulation in health education has become a discussion point in many countries. 

Calls have been made for its use to increase access to learning experiences, and 

ensure clinical skills and competence prior to patient contact to improve patient 

safety (Canadian Patient Safety Institute, 2005; Eder- Van Hook, 2005; Simulated 

Learning Environments," 2010). The use of simulation in medicine and surgery has 

reached a point in the United States of America (USA) at which the Federal Drug 

Administration (FDA) has stated that personnel who wish to perform carotid stenting 

must be trained on a simulator prior to performing this technique on patients. 

Medicare in the USA has agreed to pay for carotid stenting in high risk patients only 

if it is performed by adequately trained personnel (Eder- Van Hook, 2005). It 

remains to be investigated whether other lower risk procedures learnt on simulators 

are as effective in terms of training time and patient safety.  

 

Currently in Australia, numerous disciplines, including medicine, nursing and 

physiotherapy are investigating the use of simulated learning environments. Health 

Workforce Australia is funding these investigations to identify areas in which 

simulation may be used to meet clinical placement objectives ("Simulated Learning 

Environments," 2010). Following the identification of appropriate simulated 

environments, funding will be provided to enable equitable access to these 



 Chapter 1 Introduction 3 

experiences to help ensure that student health professionals reach a desired 

competency level prior to patient contact, and thus improve patient safety. 

 

Measuring the outcomes of an educational activity is difficult (Belfield, Thomas, 

Bullock, Eynon, & Wall, 2001; Bradley, Noonan, Nugent, & Scales, 2008). 

Discussion about how to measure outcomes, especially with regard to ‘best 

evidence’, can be particularly fruitless because it depends on the question that is 

being asked. It is recommended that using a modification of Kirkpatrick’s outcomes 

is more appropriate in health education (Belfield, et al., 2001). This modification of 

Kirkpatrick’s approach places educational outcomes into a hierarchy where 

healthcare outcomes rate as the highest level. Next are changes in health 

professionals’ behaviour, performance or practice. Following this are changes in 

learning or knowledge, then the learners’ reactions or satisfaction, and finally learner 

participation or completion. This structure enables health educators and researchers 

to aim for educational outcomes that have the most benefit to patients and clinical 

performance. Whilst identifying educational methods that produce positive outcomes 

in clinical performance and patient health ensures quality and safety in patient care, 

use of satisfaction or attendance as an educational outcome may mean there is no 

change in clinician performance, and thus patients may receive inappropriate or 

unsafe care. 

 

Given the need to make the best use of time in the clinical environment, 

cardiorespiratory simulation as an educational intervention for physiotherapy 

students was investigated in this research. Clinical performance was the chosen 

outcome measure. 



 Chapter 1 Introduction 4 

1.2 Research justification 

Research has indicated that simulation may be beneficial for improving the 

knowledge and skills that medical professionals (Steadman, et al., 2006) and nurses 

(Cant & Cooper, 2010) require in the clinical environment. Researchers have stated 

that it is not known if skills and knowledge learnt using simulation transfer to the 

real world environment (de Giovanni, Roberts, & Norman, 2009; Laschinger, et al., 

2008). Seven studies have investigated simulation by assessing outcomes on real 

patients (Abrahamson, Denson, & Wolf, 2004; de Giovanni, et al., 2009; Di Giulio, 

et al., 2004; Ewy, et al., 1987; Mayo, Hackney, Mueck, & Ribaudo, 2004; Ost, et al., 

2001; Sedlack & Kolars, 2003). All these studies investigated discreet psychomotor 

tasks or a single clinical assessment task. Few articles have reported on the use of 

simulation in physiotherapy or physical therapy education (Chattoo & Dennis, 1997; 

Fitipaldi & Azeredo, 2005; Hassam & Williams, 2003; Jones & Sheppard, 2007a; 

Ladyshewsky, 1997; LaPier, 1997). No published research was located that has 

investigated whether simulation education improves clinical performance over time. 

Therefore, with little research investigating whether simulation allows students to 

transfer the learnt skills to a real clinical environment and the lack of investigation 

into whether simulation is suitable for physiotherapy education, research was 

undertaken to investigate simulation in physiotherapy education.  

 

The broad scope of physiotherapy practice made it more feasible to test simulation in 

one of the key fields of physiotherapy rather than across the breadth of 

physiotherapy practice. Cardiorespiratory physiotherapy was the field of choice, 

given the nature of the current human patient simulators also known as ‘mannequin 

simulators’. The current medium and high-fidelity human patient simulators allow 
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for changes in clinical assessment findings such as auscultation findings, heart rate 

and rhythm, and respiratory rates, which are assessed by physiotherapists in 

cardiorespiratory physiotherapy practice (Pryor & Prasad, 2002). 

 

The ability to transfer knowledge and skills learnt in a classroom environment to the 

clinical environment requires a student to achieve goals, such as learning objectives 

which are set for them or which they set themselves. A student requires a perception 

about their ability to achieve these goals, which is defined as self efficacy 

(Zimmerman, 2000). There is limited research into self efficacy and health 

professional students’ academic and clinical performance. Self efficacy has been 

assessed in pharmacy (Plaza, Draugalis, Retterer, & Herrier, 2002), surgery (Peyre, 

Peyre, Sullivan, & Towfigh, 2006; Riboh, Curet, & Krummel, 2007), medicine 

(Berridge, Freeth, Sharpe, & Roberts, 2007; Day, Yeh, Franko, Ramirez, & Krupat, 

2007; Liddell & Davidson, 2004; Meier, Henry, Marine, & Murray, 2005) and 

nursing (Clark, Owen, & Tholcken, 2004). However, no study has investigated self 

efficacy and physiotherapy students’ performance. Thus, research was undertaken to 

determine whether physiotherapy students’ self efficacy correlated with pre-clinical 

academic performance and clinical performance. 

 

1.3 Research problem 

The aim of this research was to investigate whether simulation is an effective 

educational method for teaching physiotherapy. It also aimed to assess self efficacy 

following completion of pre-clinical academic teaching and completion of 

simulation training to determine whether it correlated with pre-clinical and clinical 

performance. Due to the broad scope of physiotherapy practice, it was decided to 
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choose one field only. Cardiorespiratory physiotherapy was chosen due to the nature 

of the current simulators, which allow adjustments of objective findings. The 

simulator chosen was the Nursing Anne VitalSim™ (Laerdal), designed for nursing 

training, especially in the acute care setting. This simulator was deemed the most 

appropriate and reasonably priced (approximately A$16,000 each, personal 

communication Laerdal May 2010) currently available simulator for 

cardiorespiratory physiotherapy.  

 

Specifically, this thesis aims to answer the following research questions and 

hypotheses: 

 

Question 1: Do physiotherapy students who have additional training in 

cardiorespiratory physiotherapy using a human patient simulator receive a higher 

score, or become competent more quickly, when assessed on clinical placement? 

 

Hypothesis 1: Those students who receive additional cardiorespiratory 

physiotherapy training on a human patient simulator will score at least 8% higher or 

become competent one week earlier on clinical placement than those students who 

do not receive additional training. 

 

This question and hypothesis is addressed in Chapter 6, ‘Simulation randomised 

controlled trial’. Investigating simulation in cardiorespiratory physiotherapy 

education, and aiming to improve clinical performance or reduce the time needed to 

reach competence whilst on clinical placement, may improve patient safety and care. 
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Less clinical time may be required and thus more opportunities for clinical 

placements may occur. 

 

Question 2: Do physiotherapy students who have a pre-clinical pass only grade 

(50−64.99%) perform better on clinical placement following additional training with 

a human patient simulator than those students who do not have the additional 

training? 

 

Hypothesis 2: Those students who have a pre-clinical pass only grade (50−64.99%) 

who receive additional training on a human patient simulator will score at least 8% 

higher than those students who do not receive additional training. 

 

This question and hypothesis is addressed in Chapter 6, ‘Simulation randomised 

controlled trial’. Investigating whether those students who have a pass only grade for 

pre-clinical performance perform better following simulation training may help 

identify if these students are more suitable for receiving simulation training prior to 

attending clinical placements. 

 

Question 3: Can self efficacy be used as an outcome measure of an educational 

intervention? 

 

Hypothesis 3: Self efficacy will correlate both with pre-clinical grades and clinical 

performance and thus be a measure of an educational intervention. 

 



 Chapter 1 Introduction 8 

This question and hypothesis is addressed in Chapter 5, ‘Assessing self efficacy’ and 

Chapter 7, ‘Self efficacy and clinical performance’. Investigating whether self 

efficacy correlates with either pre-clinical grades or clinical performance allows use 

of another measure to identify whether an educational intervention is effective. It 

may also help to identify students who are at risk of poor performance whilst on 

clinical placement and therefore identify those students who may benefit most from 

simulation training.  

 

1.4 Research design 

A randomised controlled trial was utilised. Third-year physiotherapy students were 

allocated to either the control group or intervention group. The intervention group 

undertook two, four-hour sessions of simulation in cardiorespiratory physiotherapy 

additional to their traditional cardiorespiratory training. Whilst on clinical placement 

in acute care, participants were assessed weekly for six weeks using the APP, a 

standardised clinical performance tool (Dalton, Keating, & Davidson, 2009).  

 

Use of a randomised controlled trial in educational interventions is somewhat 

controversial (Prideaux, 2002; Slavin, 2002) due to the inability to control for all 

variables. For example, the motivation of the teacher, as well as the student, varies 

over time. Thus, the impact of motivation is incalculable. It has been stated that 

educational research is more complex than other forms of research for example 

clinical trials, with less direct impact on patient care (Harden, Grant, Buckley, & 

Hart, 1999). Thus choosing a research design which can control some factors and not 

using patient outcomes as an outcome measure may help to identify educational 

interventions which may be of benefit. However, use of a randomised controlled trial 



 Chapter 1 Introduction 9 

allows for comparison between intervention and control groups, and may be helpful 

in deciding whether an educational intervention should be adopted, in this case 

simulation in cardiorespiratory physiotherapy. 

 

A tool for assessing students’ self efficacy was developed as part of this research, as 

seen in Chapter 5. Self efficacy was identified in the literature as likely to be a more 

reliable link between effort and performance because motivation may vary. 

Therefore, self efficacy was used as part of the research design through development 

of the self efficacy questionnaire, which was incorporated into the randomised 

controlled trial. Self efficacy was correlated with pre-clinical grades (prior academic 

achievement), and then with clinical performance and items on the APP that related 

to the questions on the self efficacy scale. It was hoped that students would complete 

the questionnaire before and after simulation training to assess their self efficacy at 

these times and identify another measure of education. This did not occur due to lack 

of student response prior to simulation training.  

 

1.5 Thesis structure 

This thesis is presented as a thesis by publication. Some chapters are the author’s 

articles submitted for publication in peer reviewed journals. Chapter 2 outlines the 

relevant literature regarding educational theory and how it relates to physiotherapy 

education. It also reports the findings of a subsequent search of the literature 

regarding simulation in health education. An outline of what simulation is, how it 

has been used, and the outcomes that have been assessed then follows. Finally, a 

review of the methodological quality of research into simulation provides an insight 
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into how simulation research may be undertaken and how this helped inform the 

development of the method for simulation training used in this study. 

 

Chapter 3 presents a model that fits physiotherapy curricular, which is based on the 

literature regarding educational research and simulation. This model was used as a 

basis for the placement of simulation between completion of the pre-clinical program 

and clinical training in cardiorespiratory physiotherapy curricular. Chapter 4 outlines 

how the simulation scenarios were developed and utilised. Chapter 5 outlines how 

self efficacy may be an outcome of educational interventions. It explains the 

development of a self efficacy questionnaire and the correlation of self efficacy with 

pre-clinical academic performance. Chapter 6 presents the methodology and results 

of the main study in this thesis, being the simulation randomised controlled trial. 

Chapter 7 discusses the use of the self efficacy questionnaire and its correlation with 

clinical performance. Chapter 8 summarises the research and its findings, addresses 

its limitations and presents its conclusions. 

 

1.6 Research scope and key assumptions 

This thesis only investigates the use of a low- to medium-fidelity simulator for 

additional training for entry level physiotherapy students in cardiorespiratory 

physiotherapy in the Australian higher education and healthcare context. The 

simulator used was Nursing Anne. Other documents and equipment were created and 

used to match a real ward environment. The study findings may not be applicable to 

other simulated experiences. 
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Only eight hours in total training time were provided to the physiotherapy students 

involved in the intervention due to the project’s time and financial constraints. Many 

of the articles found that reported on simulation research stated that simulation 

training ran for less than ten hours (Jones & Sheppard, 2007a). The lack of literature 

regarding simulation in physiotherapy meant it was not possible to follow a training 

regime that had been used previously. Thus, this research followed a similar training 

regime to that found within the health science literature to ensure the methodological 

rigour was not compromised. The project could only be run over two years because 

the clinical placement length was changing from six to five weeks as a result of 

discussions with Queensland Health physiotherapists and the other Queensland 

Universities who have entry level physiotherapy programs. The curriculum within 

the James Cook University (JCU) physiotherapy program was also undergoing some 

changes. Therefore, standardisation of pre-clinical training could not be assured, a 

situation that would potentially confound this study. 

 

All students received the same content in the pre-clinical training and were allocated 

to acute care placements as per JCU physiotherapy program curriculum processes. 

All students who attended the simulation training undertook the same 

cardiorespiratory scenarios and the facilitator remained the same for both years of 

the study. 

 

A cost benefit analysis was not undertaken in this study as it was beyond the scope 

of the project. Financial and logistical reasons also meant that a cost benefit analysis 

was impractical. These reasons included: the need to have an external facilitator who 

had not been involved with pre-clinical education of the students and who would not 
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be assessing the participants on clinical placement. This allowed the clinical 

educators to be blinded to group allocation and allowed Ms Jones to remain blinded 

to group allocation. This meant that facilitator was flown to JCU Townsville in 

Queensland and added costs to the project which may not have been required if the 

use of simulation were adopted as an educational method in a physiotherapy 

curriculum.  

 

1.7 Research contribution 

This research is the first investigation into low- to medium-fidelity simulation for 

cardiorespiratory physiotherapy education to be identified in the world. The study 

used outcome measures based on clinical performance, which rates at level two on 

the modified Kirkpatrick’s hierarchy of educational outcomes. This study is only one 

of two studies identified in the world investigating a health professional entry level 

educational intervention and comparing the results to clinical performance. The other 

study investigated endotracheal intubation simulation training with emergency 

paramedic students (Hall, et al., 2005). The use of clinical performance is an 

important outcome that requires frequent measurement because the aim of entry 

level health professional training is to prepare graduates who are able to work in the 

healthcare field. 

 

This research has demonstrated that although challenging, it is possible to evaluate 

an educational intervention and thus inform an evidence based curriculum. It has 

also demonstrated a way of developing physiotherapy cardiorespiratory simulation 

scenarios that has not been documented previously (Jones & Sheppard, 2011b). An 

educational model has been presented to show how simulation may be placed within 
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a physiotherapy curriculum (Jones & Sheppard, 2007b). The research has also 

highlighted that simulation should not be a standalone training method, but needs to 

be situated within a curriculum to enable risk free practice and skill development. 

Finally, this research has developed a physiotherapy specific self efficacy 

measurement tool that can be used to help identify how confident a student feels 

about the skills and attributes they require to be a competent physiotherapist (Jones 

& Sheppard, 2011a). This tool may aid in identifying students who may perform 

poorly on clinical placement, as well as being used as an outcome measure, in 

addition to theory and skills assessment, for educational interventions. 

 

1.8 Conclusion 

Simulation is an expanding area in health professional education. Countries are 

developing reports on its use and providing funding for development of simulation 

centres to improve patient care quality and maintain patient safety (Canadian Patient 

Safety Institute, 2005; Eder- Van Hook, 2005). Governments and institutions need to 

ensure the provision of funding to those interventions that can demonstrate an 

improvement in patient care and a resultant change in clinical performance. Thus, 

there is a need for high quality studies into simulation to ensure that money is spent 

wisely. 
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Chapter 2 Background 

2.1 Introduction 

Helping entry level physiotherapy students achieve the required levels of knowledge 

and skill to adequately practice upon graduation requires the teacher to utilise 

effective educational methods that foster learning. A review of educational theory, 

undertaken to establish background information about how to maximise student 

learning and how this learning is transferred to the clinical setting is provided at the 

beginning of this chapter, followed by discussion of specific educational 

requirements for undergraduate physiotherapy students. This section concentrates on 

the cognitive and practical skills required, as well as the role played by curricula and 

universities in educating physiotherapy students. Clinical placement, one of the main 

criteria for physiotherapy curricula, is becoming more difficult to achieve. 

Simulation may be one way to help address this issue.  

 

A definition of simulation is put forward from an evaluation of the literature 

regarding the use of human patient simulation in health professional education, and a 

review of the research methods used to evaluate the effectiveness of human patient 

simulation is discussed. This review was used to inform the development of an 

appropriate method for investigating whether additional training using a human 

patient simulator would improve student skills in cardiorespiratory physiotherapy as 

assessed on clinical placement.  
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2.2 Educational theory 

Teaching students in an undergraduate university course to enable them to practice 

as professionals does not equate to students gaining the required knowledge (Van der 

Vleuten, Dolmans, & Scherpbier, 2000). Learning requires more than providing 

relevant information to students; it requires the student to be able to construct 

knowledge in meaningful cognitive structures. The student needs to be motivated to 

learn and engage in the learning process, to activate prior knowledge and to learn in 

the context in which the knowledge is required for use. 

 

Educational theories that apply to undergraduate students include andragogy or adult 

learning theory, self directed learning, self efficacy, constructivism, reflective 

practice, experiential learning and situational learning. Each of these theories is 

briefly described in relation to physiotherapy undergraduate education. 

 

Andragogy, introduced by Knowles, describes how adult learners learn (Kaufman, 

2003). Knowles stated that for students to learn, they need to: 

1. feel safe and comfortable in their learning environment  

2. use prior experience to help shape their current learning situation 

3. evaluate their own learning needs and processes through the use of critical 

reflection, and 

4. be motivated by internal drives rather than external drives. 

 

This learning model allows students to make mistakes, which are part of the learning 

process, but the student must also feel safe in making these mistakes. Creating 

learning experiences that are relevant to the student and reflect practice encourages 
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students to maintain or increase their motivation to learn. Use of an external driver 

by students who focus on passing assessment pieces potentially decreases their 

motivation to learn. 

 

Students are expected to achieve generic graduate skills during their time as 

undergraduates. One of these skills is to become a self directed learner (DEST, 

2000). Students require opportunities to develop and practise self directed learning 

skills through asking questions, identifying their knowledge and gaps in that 

knowledge, and reflecting on their learning experiences (Kaufman, 2003). Self 

directed learners require the learning experience to be within their control; they set 

the outcomes while the teacher acts as a facilitator of the learning process. This type 

of learning can be difficult to achieve in a university undergraduate program in 

which some courses need to set learning outcomes. In these cases, students cannot 

set their own learning outcomes. 

 

Bandura has defined self efficacy as a person’s judgement about their capability to 

organise and execute strategies to achieve their goals (Zimmerman, 2000; 

Zimmerman, Bandura, & Martinez-Pons, 1992). Self efficacy beliefs relate to how 

capable a person feels to carry out a task or perform in a specific situation (Bandura, 

1997; Boekaerts, 1991). This differs from self assessment in which a person 

compares their performance against internal or external criteria (Boekaerts, 1991). 

Verbal persuasion and vicarious experiences can raise self efficacy (Bandura, 1994; 

Boekaerts, 1991; Jones & Sheppard, 2011) but do not affect self assessment. Failure, 

especially early in the learning process, lowers self efficacy, while success raises it. 

Goals can help prompt monitoring of a learner’s performance but the level of a 
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learner’s self efficacy will influence the level of the challenge they set themselves. 

This, in turn, influences their accomplishments, and their accomplishments influence 

their perception of their ability to achieve their goals (Zimmerman, et al., 1992). Self 

efficacy becomes a self fulfilling prophecy. Thus, learning experiences should be 

targeted at a level of difficulty specific to the individual learner to promote self 

efficacy. The learning experiences set for individuals in undergraduate education 

may not satisfy university assessment criteria. In addition, universities usually 

require that the timeframe for learning and the course materials be determined for all 

students prior to the teaching period. One way of providing learning experiences that 

enable students to build self efficacy is to use learning experiences that build on prior 

knowledge and experience.  

 

The theory of constructivism states that for new knowledge to be actively acquired, 

the learner requires sufficient time for reflection on new experiences (Kaufman, 

2003). Learners use prior knowledge to gain insights into new learning experiences, 

which aids them to actively build knowledge (Van der Vleuten, et al., 2000). This 

development of constructs is similar to andragogy and reflective practice. Reflective 

practice requires the learner to think about what they are doing. Schön described this 

as ‘zones of mastery’, or ‘competence levels’, in which the learner reflects in action 

and on action (Kaufman, 2003; Lyons, 1999). Students can struggle to accept the 

contradictions and ambiguities between theory and practice, while experts can accept 

and use these contradictions to reflect on their prior experience and practice, and 

develop new strategies for solving problems. Reflective practice can be a difficult 

skill to learn, as students can have difficulties in examining their experiences and 

using them for learning opportunities. Students wanting to know what to learn to 
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pass, rather than looking at what they already know, what they need to know, and 

how to create strategies to foster their learning and become competent professionals 

able to work in the real world often experience difficulty with reflective practice. 

 

The learning theories outlined above all state that use of prior knowledge or 

experience is a foundation on which to build new knowledge. This is consistent with 

Rogers’ experiential learning theory in which he stated that there are two types of 

learning: cognitive, which he believed was meaningless; and experiential, which he 

believed to be significant (Andresen, Boud, & Cohen, 1995). Rogers sees the 

teacher’s role as a facilitator who allows the learner to have personal involvement in 

the process. According to Andersen et al (1995), Rogers also stated that the learning 

experience is, to some extent, self initiated, with the learner evaluating the learning 

experience so that it has a pervasive effect on them (Andresen, et al., 1995). He 

stated that external threats to a learner need to be low for the learner to gain 

knowledge in an unfamiliar situation. This allows the learner to gain knowledge 

faster and to retain that knowledge for longer, while continued reflection on previous 

experiences allows for deeper understanding of knowledge. The learner must have 

some degree of control over the learning process. Therefore, the learner must be 

involved in the process to gain knowledge through experiential learning. The more 

accurate the learning environment is to the real environment in which this knowledge 

is required, the easier it is for the learner to recall knowledge (Andresen, et al., 

1995). Situational learning theory highlights this learning context.  

 

Situational learning theory states that knowledge needs to be presented in the context 

in which it would normally be required, otherwise learning does not occur 
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(Anderson, Reder, & Simon, 1996). One of the claims of situational learning theory 

is that knowledge is not transferred between tasks. This has been shown to be false 

because representation and the degree of practice have been proven to determine the 

level of the transfer of learning from one task to another (Anderson, et al., 1996). 

However, the closer the representation of the learning situation to the real world task, 

the higher the degree of transfer. In addition, the more practice a learner undertakes, 

the greater ability the learner has in applying that knowledge, or ability, to a new 

situation or task which has similar attributes. 

 

The different learning theories outlined share many common features. When a 

learning situation closely mirrors a real world situation, a learner is more likely to 

feel safe and comfortable in the new environment because it feels similar to an 

earlier experience. The learner can reflect back on previous experiences and recall 

prior knowledge with little effort; they need less time to distinguish similarities and 

differences between the past and current learning situation. This makes problem 

solving easier and self efficacy rises as a result. Even if the learner makes mistakes, 

the gap between their current knowledge level and the knowledge required to solve 

the current problem accurately is likely to be small. Therefore, the learner feels 

capable of constructing the new knowledge.  

 

In teaching undergraduate students, teaching staff need to provide learning 

experiences that aid learning and transfer of learning to the real world. This can be 

challenging for teaching staff due to the constraints of the university environment, 

including time and amount of information to be presented. There is a need for staff to 

review current teaching practices and identify areas in which new learning strategies 
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may be of benefit for students. New learning strategies may better help to bridge the 

gap between university gained knowledge and real world practice. 

 

2.3 Education of undergraduate physiotherapy students 

Physiotherapy was seen originally as a vocation, and education occurred in hospitals 

and technical colleges. The advent of professionalism saw physiotherapy education 

transferred to universities (Higgs, Hunt, Higgs, & Neubauer, 1999; Hunt, Higgs, 

Adamson, & Harris, 1998). Previously, physiotherapy education was based on 

intuition and what worked. Historical practice influenced educational practice rather 

than education being based on rigorous research (Chipchase, Dalton, Williams, & 

Scutter, 2000).  

 

The primary aim in the education of undergraduate physiotherapy students is to 

provide graduating students with the cognitive and practical skills required to 

function as competent physiotherapists across the breadth of physiotherapy areas 

(Crosbie, et al., 2002). This includes the ability to act as primary contact 

practitioners (Australian Physiotherapy Association, 2005a). In a four-year 

undergraduate degree, physiotherapy curricula tend to have core knowledge based 

subjects early in the course, and more clinical experience and placements later. This 

model tends to have the teacher explaining then demonstrating a technique, followed 

by the student practising the technique and, finally, being assessed on it. This 

encourages learning of technical skills but not of analysis and understanding, which 

are required in clinical practice (Hunt, et al., 1998). There continues to be an increase 

in new knowledge the curricula need to cover, and little chance of subtracting any 

material. This has resulted in less time for students to practise the new skills, or to 
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reflect on and understand the use of these skills prior to attending clinical education 

opportunities (Crosbie, et al., 2002). If education methods do not address this lack of 

time and repeated practice, students may have lower self efficacy during their pre-

clinical training. 

 

Traditionally, education occurred within the classroom with the lecturer determining 

what was taught. In addition, the concept of learning by doing was reflected in the 

requirement of 1,000 hours of supervised clinical experience, although the World 

Congress of Physical Therapists (Grant, 2004) rescinded this in 1991. This large 

amount of clinical experience highlights the importance the profession places on the 

need to learn by doing. Today, positive patient outcomes must be achieved for a 

physiotherapist to be deemed an effective health professional. Therefore, when 

educating physiotherapists, educators must have an impact on how a physiotherapist 

practises, with the desired effect of creating an effective health professional. There is 

currently a lack of evidence to show how educational methods translate into positive 

patient outcomes. It is not known whether the amount of teaching and clinical 

experience is appropriate, or even which methods of learning provide the greatest 

gains in knowledge.   

 

Medicine was one of the first health professions in Australia to highlight the need to 

research the different teaching methods used in medical programs. Medical 

educators believed there were better ways for students to learn than by attending 

lectures given by experts, and felt that discussion and research would identify 

effective teaching methods. This resulted in the formation of the Australasian and 

New Zealand Association for Medical Education in the early 1970s (ANZAME) 
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(Finucane & Spiers). Physiotherapy has lagged behind in research into educational 

methods. Very little research had been done into physiotherapy educational methods 

until the turn of the 21st century (Chipchase, et al., 2000), but physiotherapy 

educators have recently started to recognise the need to investigate teaching 

methods. The first Australian physiotherapy educator’s forum was held in May 2006.  

 

Research into educational methods within physiotherapy has followed a long way 

behind research into clinical areas. This is attributed to the lack of funding for 

educational research as well as its multifaceted and complex nature, which restricts 

the researcher’s ability to control many aspects of the process (Chipchase, et al., 

2000). Suggesting change to traditional methods of teaching raises questions 

regarding the value of the learning experience and the risk in reducing academic 

standards (Chipchase, et al., 2000). In Australia, the national physiotherapy 

association states that education programs must meet appropriate quality standards 

(Australian Physiotherapy Association, 2005a) determined through the accreditation 

process that all physiotherapy programs must undertake with the Australian 

Physiotherapy Council (APC). The APC reviews all courses against the Standards 

for Accreditation of Physiotherapy Education Programs at the Level of Higher 

Education Awards and the Australian Physiotherapy Competency Standards (APCS) 

to ensure the quality of the education outcomes and the performance of the 

program’s graduates (Australian Physiotherapy Council, 2006). Therefore, there 

needs to be evidence to support any new teaching method—evidence proving that 

such a method provides an appropriate learning experience and produces quality 

learning outcomes—for a change in teaching methods to occur.  
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Educating physiotherapy students requires that they have the opportunity to learn in 

a clinical setting. This allows the student to improve their technical skills as well as 

their clinical reasoning, which consists of the thinking and decision-making 

processes undertaken in clinical practice. Clinical reasoning changes due to the 

client’s frame of reference, and therefore, to some degree, can only be fully 

developed in clinical practice (Terry & Higgs, 1993). This is one reason why clinical 

education is still considered a core requirement of physiotherapy education. Clinical 

education allows a student to practise the techniques taught in university classrooms 

in an environment with added challenges. It helps to move the student from a 

cognitive learning stage toward an autonomous practitioner level, where the student 

does not have to think about their technical skills (Kneebone, Scott, Darzi, & 

Horrocks, 2004).  

 

Entry level physiotherapy students require experienced physiotherapists to supervise 

their practice when they attend clinical education placements. Currently, a large 

proportion of clinical education is gained through the public hospital system. There 

has been a decrease in the number of senior physiotherapists in the public system 

(Crosbie, et al., 2002) and an increase in the number of physiotherapy programs 

within Australia in the last ten years, leading to an increase in the number of 

physiotherapy students requiring clinical educational placements. This increased 

demand, with fewer experienced physiotherapists to supervise students, has led to 

less experienced physiotherapists being requested to provide the training experience. 

Consequently, physiotherapists have expressed concerns regarding the quality of the 

current clinical education experience (Australian Physiotherapy Association, 2005b; 

McMeeken, Webb, Krause, Grant, & Garnett, 2005). Fein (1996) stated that shorter 
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lengths of stay and increased pressure on clinicians to maintain their productivity 

have resulted in a decrease in the clinical education experience for students. Fein was 

talking about the USA experience, however current clinical educators in Australia 

have raised similar concerns (Australian Physiotherapy Association, 2005b; 

McMeeken, et al., 2005). 

 

The very nature of clinical practice means clinical education experiences will be 

different for every student. This is due in part to the variety of patient conditions 

encountered. However, all students will see the most frequent cardiorespiratory 

conditions. These include chronic lower respiratory diseases, pneumonia, ischemic 

and other heart diseases, and upper abdominal surgery (AIHW, 2006). Clinical 

experience will vary between students due to patient factors, including the patients’ 

psychosocial situation, the severity of the condition, and the patients’ attitudes to 

illness and treatment. However, the difference between clinical experiences for 

individual students is considered to have little influence on the physiotherapy 

competency standards because dealing with varied patient conditions reflects clinical 

practice.  

 

All graduates from a university course will have generic skills or competencies 

(DEST, 2000), but there is no accounting for how confident a student feels during a 

learning experience. In physiotherapy clinical education, it is recognised that there 

are generic skills required to function as a competent physiotherapist, no matter the 

area of practice. The competencies were developed after wide consultation with the 

physiotherapy profession (Australian Physiotherapy Council, 2006). These generic 

competencies are what students are assessed against whilst on their clinical 
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placements. Therefore, if a student can demonstrate competency in these generic 

skills across a range of patient conditions, the student is deemed competent. The 

conditions seen do not determine the standardisation of assessment. The generic 

competencies standardise the process and are used across the breadth of 

physiotherapy clinical experience, including, but not limited to, neurology, 

cardiorespiratory and musculoskeletal practice areas. Students, although deemed 

competent, they may have different levels of self efficacy due to their different 

experiences, which can potentially influence how they perform. 

 

The use of clinical education reflects clinical practice but may not be an effective 

learning environment for students because some find clinical placements stressful 

(Cullen, 2005). Many factors influence the student’s feeling of stress, including the 

uncontrolled clinical environment, the uncertainty of supervisor expectations, 

perceived patient expectations and the need to achieve passing grades. These factors 

may lower a student’s self efficacy and therefore their performance. Thus, these 

factors need to be addressed when trying to identify learning experiences that help 

students achieve competence in clinical education.  

 

Changes need to be made to the current training of entry level physiotherapists so 

that sustainable clinical education can be provided and students can function 

effectively in the clinical environment (Crosbie, et al., 2002). Numerous suggestions 

have been made, such as recognising the time required by clinicians to provide 

education, increasing the number of physiotherapy clinical educator positions within 

the health system and changes to the education of entry level physiotherapy students, 
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which may help reduce the load on clinicians and provide a different clinical 

learning experience for these students (Crosbie, et al., 2002).  

 

Simulation, as a learning experience, may help address some of the issues identified 

with clinical education of undergraduate physiotherapy students. Simulation may 

improve the clinical placement experience for physiotherapy students, reduce the 

amount of clinical supervision required, save money for health services providing 

clinical placements, reduce the amount of time required for physiotherapy students to 

become competent on a clinical placement and protect patient safety. Given that 

patient safety is maintained, this may increase a students’ self efficacy because they 

can practise in a safe environment, for as long as required, thus enabling the students 

to develop confidence in their knowledge and skills. 

 

2.4 Search strategy 

A search of the literature was undertaken to identify the use of human patient 

simulation in physiotherapy education using the following criteria:  

• search timeframe from 1940 to May 2010  

• search language limited to English  

• databases searched were Medline, CINAHL, Informit, Proquest, PEDro and 

Web of Science  

• search terms used were simulation or simulator, and physiotherapy or 

physical therapy, and cardiorespiratory or cardiothoracic or cardiopulmonary, 

and skill acquisition. 
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Not all databases allowed use of the search terms due to variations in the way 

searches could be conducted. For example, the PEDro database (Physiotherapy 

evidence database) allows searches by key word as well as by area of interest. In this 

case, one search was conducted using the key terms and another looking at all 

articles listed under the area of cardiothoracics. An internet search was undertaken 

using the search engine google.com, and a review of the references in each article 

was also undertaken to identify new articles not identified using the search strategy. 

 

The search strategy identified a total of 169 articles after duplicates were removed. 

The search identified only two articles on the use of mannequin simulators in 

physiotherapy. These two articles found inconclusive results regarding the use of a 

mannequin simulator and physiotherapy performance. One study found that chest 

percussion using a doll and a force plate improved student performance in the 

technique (Hassam & Williams, 2003), while the other study found that physical 

therapy students’ confidence improved after practice in a mock intensive care unit 

(Chattoo & Dennis, 1997). Neither of these studies investigated outcomes in the 

clinical setting. Due to the low number of articles identified which related to 

physiotherapy all the articles where then reviewed, with the following exclusion 

criteria applied: 

• commentary or opinion articles  

• articles which were in abstract form only 

• research looking at the reliability or validity of a simulator which was not the 

type of simulator to be used in this study 

• qualitative research investigating student satisfaction with using simulators  

• articles discussing virtual reality simulation. 
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After applying the exclusion criteria, thirty-seven articles were found to be suitable. 

These articles were appraised for quality using the method outlined by Harden, 

Grant, Buckley, & Hart (1999), who recognised that a study methodology does not 

guarantee quality. They outlined questions by which to assess the quality of the 

research, suggesting the need to evaluate following areas: 

• background 

• sample 

• data collection 

• data analysis 

• validity, reliability and generalisability  

• conclusions. 

 

The quality scores were graded out of sixteen, based on the number of questions. 

Therefore, a score of ten out of sixteen means that ten of the questions had positive 

responses with regard to the research reported. All articles were coded using the Best 

Evidence Medical Education (BEME) coding sheet developed by Issenberg, 

McGaghie, Petrusa, Gordon, & Scalese (2005). This allowed grouping of the 

research articles to enable easy identification of similarities and differences in 

methodology and outcomes. 

 

2.5 What is simulation? 

Simulation is an educational exercise designed to mimic real life situations. It affords 

students the opportunity to reason out a clinical problem, reflect on their thought 

processes and repeatedly practise in a safe environment where they can learn by their 
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mistakes, in their own time, and without exposing patients to risks and time delays 

(Ashish, Bradford, & Bates, 2001; Wilson, Shepherd, Kelly, & Pitzner, 2005). 

Simulation ranges from using tools such as case scenarios, trained actors to simulate 

patients or part task trainers through to computer aided and virtual reality systems 

(Ashish, et al., 2001; Issenberg, Gordon, Gordon, Safford, & Hart, 2001). 

Simulators, to some degree, can mimic actual patients and can replicate body parts to 

teach procedural skills, assessment skills and team based situations. They can be 

defined in a range from low-fidelity simulators, where there is limited interaction 

between the simulator and the student, through to high-fidelity simulators where 

there are computer programmes that aid in the sophisticated interaction between 

student and simulator (Wilson, et al., 2005). The literature has also classified 

computer aided instruction using CD ROM software as simulation. These programs 

allow learners to interact with the learning material in a more advanced manner than 

reading a book. Examples include learning how to read X-Rays, and interpret ECG 

and algorithms for advanced cardiac life support. Virtual reality (VR) simulation 

involves creating an artificial environment in which sensory stimulus provided by 

the computer enables ones actions to partially influence the results. Haptics can be 

added to VR simulation to incorporate tactile stimulus into the VR experience so that 

students feel the experience (Issenberg, et al., 2001). 

 

Numerous researchers have investigated the current level of realism of human 

patient simulators (Lighthall, et al., 2003; Wilson, et al., 2005). A medium-fidelity 

simulator has the features of being able to change heart, lung and bowel sounds; vary 

heart rate; modify blood pressure; and speak through the use of a microphone.  
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The diversity of simulation in healthcare requires provision of some definitions to 

enable understanding of the current discussion. There is no accepted convention with 

regard to definitions (Cooper & Taqueti, 2004). Therefore, the following definitions 

will be used: 

• a simulator is a visually anatomically correct physical object that allows 

replication of the full or part task  

• a human patient simulator looks and acts, to some degree, like a real patient 

• virtual reality simulation is a simulated experience in which the user 

manipulates virtual objects that are anatomically similar to the real body part, 

using real instruments, in an artificial environment where the computer 

provides sensory stimulus  

• simulation is an educational exercise that mimics real life. 

 

2.6 Use of simulation in health professional education 

Principles of adult learning suggest that adults learn best through experience (Higgs, 

Jones, & Refshauge, 1999). Deep learning allows the student to be involved in the 

learning task, creates meaning, organises concepts and enhances retrieval of 

information (Terry & Higgs, 1993). Simulation allows students to repeatedly practise 

at their own pace without the patient becoming frustrated. The student can fail 

without placing patients at risk, and as such, students can learn through their 

experience (Good, 2003; Kneebone, et al., 2004; Owen & Plummer, 2002; Peteani, 

2004; Wilson, et al., 2005). This then allows the student to integrate didactic 

knowledge into their practice prior to reaching the clinical setting. It also allows the 

student to repeatedly practise a clinical skill until they are competent and feel 

confident of reproducing this performance with a real patient (Haskvitz & Koop, 
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2004). These benefits have given rise to the increased use of simulation in health 

education. 

 

Human patient simulators were first used in medical education nearly fifty years ago 

(Abrahamson, Denson, & Wolf, 2004). Since then, the use of simulation has grown 

and now is used for training undergraduate and postgraduate medical practitioners 

and nurses (Edmond, 2002; Ewy, et al., 1987; Kim, Kim, Min, Yang, & Nam, 2002; 

Lighthall, et al., 2003; Morgan & Cleave-Hogg, 2000; Wilson, et al., 2005). 

Recently, human patient simulators have been used as an educational method for 

training physiotherapists (Fitipaldi & Azeredo, 2005; Thomas, 2006). Whilst the 

theory behind the use of simulation is sound, until recently few studies had 

investigated whether the use of simulation produced similar or better learning 

outcomes than other teaching methods.  

 

The first full sized training mannequin, Resusci Anne®, was designed in the 1960s 

for mouth to mouth resuscitation training (Cooper & Taqueti, 2004; Grenvik & 

Schaefer, 2004). Following this, ‘Sim One’ was developed, which incorporated a 

mannequin with a computer to control such features as breathing (Cooper & Taqueti, 

2004; Good, 2003). Abrahamson, et al. (2004) first investigated the use of this 

human patient simulator in 1969. They reasoned that the positive results shown by 

the use of flight simulators in the aviation industry could also benefit the medical 

profession. Abrahamson et al. (2004) randomly assigned ten anaesthetic residents to 

receive either training in endotracheal intubation in the operating theatre (traditional 

learning) or using a human patient simulator (HPS). They found that the simulator 

training group achieved proficiency in significantly less days of training and were 
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proficient with smaller numbers of trials in the operating theatre at the level of nine 

out of ten successful intubations. Despite numerous methodological flaws in their 

study, including small sample size, Abrahamson, et al. (2004) concluded that the 

potential benefits of reduced training time and less risk to patients’ safety warranted 

further use of simulators. 

 

Computer controlled simulation was not widely embraced at that time due to the 

costs involved and the state of technology. Harvey®, a cardiology simulator, was 

created in the late 1960s. It was able to simulate twenty-seven different cardiac 

conditions and was used to teach bedside cardiology skills (Cooper & Taqueti, 

2004). Harvey® has been used in numerous studies to investigate the educational 

efficacy of simulators in medical education (Ewy, et al., 1987; Fraser, et al., 2009; 

Gordon, et al., 1980; Wayne, et al., 2008).  

 

In the mid 1980s, two different groups developed anaesthetic simulators to help train 

anaesthetic residents in basic clinical skills (Cooper & Taqueti, 2004; Good, 2003). 

During this time, more research was undertaken to investigate human performance, 

which led to further investigation into the use of simulation to improve performance 

in critical event management. The positive results reported in these early studies by 

Abrahamson, et al. (2004) and Gordon, et al. (1980) led to development of new 

simulators involving more complex responses, such as appropriate physiological 

responses to specific drugs. Simulators are now used in other medical fields, such as 

surgery and endoscopy, which are creating their own procedural specific simulators 

(Issenberg, et al., 2001). Good (2003) found that one third of all medical schools in 

the USA use HPS for training medical students. 
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Human patient simulators are used in other disciplines for educational purposes. The 

field of nursing first reported the use of human patient simulation for teaching both 

undergraduate and postgraduate nurses in 1998 (Nehring & Lashley, 2004). In an 

international survey of nursing training centres, respondents (n=40) stated that they 

used HPS for teaching assessment techniques (100%), technical skills (75%), 

interventions (50%) and airway management (42%) (Nehring & Lashley, 2004). 

Interest in the use of HPS related to its ability to help students improve critical 

thinking and clinical reasoning, synthesise knowledge, and gain confidence in their 

performance to an appropriate level prior to real life experience. 

 

A number of systematic reviews have been undertaken to investigate the evidence 

for the use of simulation in medicine (Issenberg, et al., 2005), nursing (Cant & 

Cooper, 2010; Harder, 2010) and with health professional students (Jones & 

Sheppard, 2007; Laschinger, et al., 2008). These reviews have found that the ability 

to practice repeatedly in a safe environment, to vary the difficulty of the scenario and 

the realism of the simulated experience appear to lead to effective learning with 

high-fidelity simulation (Issenberg, et al., 2005). Whilst students may enjoy the 

learning experience, and there is belief in the value of simulation, there is no tool 

which accurately evaluates its outcomes (Harder, 2010). There have been calls for 

simulated learning experiences to be evaluated in the clinical environment to 

determine if the learning transfers to the real world (Cant & Cooper, 2010; Jones & 

Sheppard, 2007; Laschinger, et al., 2008). 

 

It can be seen that the use of human patient simulation as an educational tool has 

moved beyond the field of medicine and into other health professional training. 
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However, before accepting simulation as an appropriate educational tool, there needs 

to be validation that it is an effective learning tool and that the learning outcomes 

achieved are transferred into patient care and improved patient outcomes. 

 

2.7 Learning using simulation in health professional education 

Learning involves the acquisition of knowledge, the retention of knowledge and the 

ability to retrieve knowledge. A health professional must be able to retrieve 

knowledge in a timely manner and apply it appropriately in clinical practice. This 

includes the ability to perform profession specific technical skills in a proficient 

manner. The professional must be able to perform in situations with varying levels of 

pressure and with unexpected difficulties (Owen & Plummer, 2002). Therefore, the 

training of health professionals must provide experiences that enable achievement of 

these learning outcomes. 

 

2.7.1 Psychomotor tasks 

Intravenous (IV) catheter insertion training usually involves insertion of the IV 

catheter into an orange or plastic arm until proficiency is achieved. Both nurses and 

doctors need to be able to insert IV catheters. Engum, Jeffries, and Fisher (Engum, 

Jeffries, & Fisher, 2003) investigated the use of an IV simulator for teaching to 

determine if this improved performance in the student population. Ninety-three third-

year medical students and seventy nursing students enrolled in the study. The 

students were randomly allocated to either (a) training using a plastic arm after 

having completed a self study module, watching a video and receiving formal 

instruction; or (b) use of ‘CathSim’. CathSim is a computerised study module and 
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simulated forearm providing learners with instruction in IV insertion. Pre-training 

testing was a twenty-item test of knowledge. Post-training testing included the 

twenty-item test and evaluation of the placement of the IV catheter in real people. 

Results found that the learning group who used the plastic arm scored higher on the 

post-test score than those learning using CathSim. There was no difference between 

groups on their accuracy of assessment of the IV catheter placement. The authors 

noted that students commented that the simulator could not provide the required arm 

stabilisation, and that equipment, especially the tourniquet, could not be used 

appropriately. 

 

2.7.2 Gaining knowledge 

Kim, Kim, Min, Yang & Nam (2002) have suggested that simulation may not be a 

useful teaching method for knowledge based learning but is better for honing skills 

such as the integration of knowledge and decision making processes. They 

investigated whether learning about dysrhythmias using computer simulation or 

reading a textbook was better in fifty-seven fourth-year medical students. Testing 

consisted of twenty multiple choice questions with a single best answer. Results 

immediately following the study period indicated that those students who studied the 

textbook scored higher on testing than those using computer simulation. This agrees 

with a study that randomised students to groups either training in heart sound 

recognition and diagnosis with Harvey®, or studying using a CD (de Giovanni, 

Roberts, & Norman, 2009). Students were then tested in an objective structured 

clinical exam (OSCE) listening to heart sounds on the CD, Harvey® and real 

patients. This study found no difference in identifying heart sound and diagnostic 

accuracy between those trained using Harvey® or those using the CD, leading to the 
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conclusion that skills learnt with simulation do not actually transfer to assessing real 

patients.  

 

Studies by Engum, et al. (2003), Kim, et al. (2002), and de Giovanni, et al. (2009) 

have shown that the use of simulation had minimal influence on learning. They 

indicated that the type of knowledge and performance required from the learning 

experience may influence whether the use of simulation can lead to positive learning 

outcomes. From the literature it would appear that if simulators are of benefit, it may 

be that the tasks learnt using them need to be more complex, or that the learning 

needs to be about clinical reasoning or the decision making process. 

 

2.7.3 Simulation compared to case based discussion 

A number of studies have been undertaken (Howard, Ross, Mitchell, & Nelson, 

2010; Schwartz, Fernandez, Kouyoumjian, Jones, & Compton, 2007; Ten Eyck, 

Tews, & Ballester, 2009) to investigate whether simulation training is better than 

case based discussions for developing clinical reasoning skills. Schwartz et al. 

(2007) randomised 102 fourth-year medical students to receive either simulation or 

cased based training for chest pain. They found no difference between groups when 

assessed using an OSCE. Ten Eyck, et al. (2009) used a crossover design with ninety 

fourth-year medical students who received simulation or case based discussion for 

emergency medicine. Their outcome measure was the number of questions missed at 

the end-of-rotation multiple choice test. The students who initially received 

simulation training used chest pain and altered mental state scenarios, then 

discussions on dyspnoea and trauma, while the other group received discussion using 

chest pain and altered mental state scenarios, then simulation training using 
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dyspnoea and trauma scenarios. The authors found there were more questions 

answered when the material was presented as simulations rather than case 

discussions. Howard, et al. (2010), using a sample of forty-nine nursing students, 

investigated whether students who received instruction in ischemic stroke or acute 

coronary syndrome by simulation performed better on a knowledge test than those 

who received instruction through case discussion. They found that those who 

received the training via simulation performed better. However, this study was 

poorly reported, making it difficult to generalise these findings. 

 

These three studies appear to confirm the findings by Engum, et al. (2003) and Kim, 

et al. (2002) that some knowledge and decision-making may be learnt better by 

simulation. The study by Schwartz, et al. (2007) found no difference between those 

who had simulator training and those who received case based training only. This 

may be due to the amount of information supplied to those in the case based 

discussion. None of the studies fully explained what information was provided to the 

participants of the case based discussion, therefore results should be treated with 

caution. 

 

2.7.4 Task specific training 

Chopra, et al. (1994) compared those who received training using a specific scenario 

on a simulator to those who received training on the simulator but did not receive the 

same scenario to determine if specific training rather than the effect of using a 

simulator was important. Their study reported that the twenty-eight anaesthetists and 

trainees who trained on an anaesthetic simulator responded more quickly, deviated 

less from clinical guidelines and performed better in handling crisis situations. 
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Another study involving twenty-one anaesthetic residents investigated whether 

knowledge and performance gained was scenario specific (Park, et al., 2010). The 

anaesthetic residents were randomised to learn about either hypoxemia or 

hypotension. They were tested on scenarios of both hypoxemia and hypotension after 

three weeks. Following this testing, the residents crossed over to the other condition 

and were tested after six weeks. This study also found that performance improved 

only in the scenarios in which the participants received training. These conclusions 

should be treated with caution as minimal results were published in the Chopra, et al. 

article and both studies had a small sample size. A larger study randomised 146 

medical students to two groups who were trained on Harvey® utilising different 

cardiology and respiratory cases (Fraser, et al., 2009). Both groups were tested on 

the cases for which they had received training; the cases on which they had not 

received training and also undertook a multiple choice exam. This study found that 

the students performed well on the cases they had trained with but not in the multiple 

choice exam or the cases on which they had received no training. Therefore, in these 

cases it can be seen that simulation was an effective teaching tool but, as would be 

expected, it was task specific. 

 

2.7.5 Simulation versus traditional training 

Some research has investigated whether simulator training was better than traditional 

training. In one study, thirty-six second-year paramedic students who received 

training in endotracheal intubations were randomly assigned to either training in the 

operating theatre or training using a simulator. Following this, all participants were 

tested in the operating theatre on their performance of intubation over fifteen cases. 

Power calculations aimed to detect a clinically significant difference of 10% between 
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the groups, but no difference was found between their performance (Hall, et al., 

2005). This differed from a study in which sixty-two residents were randomised to 

receive traditional or simulator training in endotracheal intubation (Kory, et al., 

2007). Whilst this study was poorly reported, it found that simulation training was 

better than traditional training for airway management. It only assessed performance 

on the simulator, therefore some bias may have occurred. In another study, eighteen 

nephrology fellows underwent either traditional training in insertion of an internal 

carotid artery catheter for haemodialysis or training on a simulator specifically 

designed for catheter insertions (Barsuk, Ahya, Cohen, McGaghie, & Wayne, 2009). 

Again, the participants were assessed on the simulator and it was found that the 

simulation trained group were better at catheter insertion. The authors of this paper 

stated the need for evaluation of catheter insertion training in a clinical setting. The 

difficulty in assessing whether the findings of these studies should be accepted is that 

traditional training is not fully defined in many cases, especially in relation to the 

hours and types of learning experiences provided. Future studies need to provide this 

information to allow accurate evaluation. 

 

2.7.6 Traditional training compared with traditional training plus simulation 

A study with sixty-five nursing students compared students randomised to either 

traditional training or traditional training plus simulation training for 

cardiopulmonary resuscitation (CPR) (Ackermann, 2009). Assessment was 

performed immediately after training and at three months post-training, utilising a 

mock cardiopulmonary arrest with the simulator. This study found that simulator 

training plus traditional training was significantly better both immediately following 

training and at three-month follow up, when forty-nine students returned for testing. 
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2.7.7 Simulator training compared to no training 

A study by Korndorrfer, et al. (2005) aimed to determine whether simulator training 

enabled the learner to become competent. They investigated whether surgical 

residents trained in laparoscopic surgical suturing using a simulator improved their 

performance. Seventeen residents were randomly allocated to receive either training 

on the simulator or no training. Using a porcine model following completion of the 

training period to test the residents, the authors found that those who received 

training performed better on accuracy and completion time for laparoscopic suturing. 

Although the sample size was small, this study indicated that a positive learning 

outcome could be achieved using a simulator for training. Another study that 

investigated whether training on a simulator was better than no training was 

undertaken with twenty orthopaedic fellows (Howells, Gill, Carr, Price, & Rees, 

2008). All participants were given instruction and viewed one diagnostic 

arthroscopy. Those who were randomised to simulation training received an 

unknown amount of training on the simulator. All participants were then assessed by 

motion analysis in theatre while performing a diagnostic arthroscopy. This study 

found that those who had simulator training performed significantly better than those 

who received no additional training. These results were similar to the findings of a 

study of twenty-eight endoscopy fellows randomised to receive half a day’s training 

on a simulator in four therapeutic endoscopy procedures (Haycock, et al., 2009). 

Participants were randomised to receive either lectures first then assessment or 

assessment first then lectures. Haycock, et al. found no difference in knowledge or 

practical skill between those who were assessed first and those who received lectures 

first. The participants then went on to be randomised to receive re-assessment or 

simulator training in polypectomy, upper gastrointestinal bleeding, oesophageal 
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dilation and PEG (percutaneous endoscopic gastrostomy) insertion. Those who 

received training performed significantly better in assessment on the simulator in all 

procedures except PEG insertion. The authors stated this may have been because 

PEG insertion is a two-person task and this could affect the outcome. 

 

It is not surprising that simulation training was found to be better than no training for 

performance on a simulator given that these studies involved psychomotor tasks that 

require repeated practice to allow performance to reach a specified level (Haycock, 

et al., 2009; Howells, et al., 2008; Korndorffer, et al., 2005). It is interesting to note 

that there was no knowledge or performance difference for those who had received 

lectures and those who had not (Haycock, et al., 2009). This may have been because 

participants in that study were postgraduate fellows and were likely to have a high 

level of knowledge in the area in which they were specialising. 

 

2.7.8 Simulation instead of clinical experience 

A study by Gordon, et al. (1980) substituted a HPS for a substantial portion of actual 

patient exposure. Twenty-three senior medical students were assigned eight of 

twenty cardiology diseases to study. Students were tested pre- and post-training on 

two diseases, one of which they had not studied. The students also underwent one 

hour pre- and post-training on multiple choice tests. Results indicated that students 

significantly improved their physical examination skills and cognitive knowledge 

when the simulator was substituted for a portion of clinical practice. One major flaw 

in this study was the lack of a control group with which to compare the knowledge 

and skills gained by simulator training. In addition, the small sample and the lack of 

specifying how many hours of actual patient exposure were substituted prevents 
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generalisation of these findings. Ewy, et al. (1987) also substituted patient exposure 

for simulator training in a multi-site trial. Their study had a control group, although 

no randomisation occurred. Two hundred and eight fourth-year medical students 

participated, with one group substituting some patient exposure for training on a 

cardiology patient simulator (n=116) and the other having patient contact only 

(n=92). Pre- and post-training assessment was carried out by multiple choice exam 

and skills assessment. The skills assessment involved two cases randomly selected 

from the twenty produced by the simulator. The post test involved two real patient 

bedside skills examinations. Results showed that after training, those participants 

who had received training on the simulator scored higher on the multiple choice test, 

the cardiology skills assessment on the simulator and the patient bedside exam. 

These two studies (Ewy, et al., 1987; Gordon, et al., 1980) indicated that simulator 

training was able to produce positive learning results.  

 

Another study that substituted simulation for clinical experience was undertaken 

with seventy-four nursing students (Schlairet & Pollock, 2010) randomised to either 

traditional clinical education in an aged care facility or simulation in a simulation 

centre with similar cases to those found in an aged care facility. This study was a 

crossover design with two weeks of each educational experience. The outcome was 

knowledge as assessed on a multiple choice test after each experience. Findings were 

that both experiences were statistically equivalent. Although this indicates that 

simulation is an effective learning experience, the outcome measure chosen was not 

suitable given that the intervention was a clinical experience and not a knowledge 

intervention. 
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When investigating learning outcomes in the training of health professionals, the 

differences in the skills required and the educational methods used by the different 

professions must be taken into account. Some disciplines need to be able to perform 

procedural tasks that involve dextrous movements. Previously, procedural tasks were 

taught by the student seeing a procedure done, then doing the procedure themselves 

and then taking on the role of teacher to the next student (Vozenilek, Huff, Reznek, 

& Gordon, 2004). Simulators have the potential to take away the risk to patients by 

providing repetition until the learner becomes competent. This theme was 

investigated in a study involving sixty-seven nursing students who undertook a 

simulated experience caring for four simulated patients (Ironside, Jeffries, & Martin, 

2009). Another simulated experience was undertaken six weeks after the first 

experience with the aim of improving patient safety and the students’ tolerance to 

ambiguity. Many situations in healthcare have multiple ways of gathering and 

interpreting information, as well as the treatment that is provided, making it difficult 

for students who like to have one right answer. The assumption is that students who 

perform better will tolerate this uncertain situation. This study found that students’ 

patient safety competence improved over the two experiences but that their tolerance 

for ambiguity did not relate to their grade point average, competence or age. 

 

2.7.9 Influence of the trainer on the simulated experience 

It is interesting to note that one study has investigated whether the experience of the 

person providing the training influences the outcome of the learning experience 

(Rosenthal, et al., 2006). In this study, either house staff or attending physicians led 

simulation training in airway management. Forty-nine interns were randomised to 

receive training either by a consultant (attending physician) or a team of house staff. 
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Interns were assessed on airway management on the simulator and in real life events. 

Interns trained by the house staff performed just as well as those trained by the 

attending physician. Further evaluation of this effect is needed in other disciplines 

because it may lead to more people being able to teach less experienced health 

professionals or students in a simulated environment, and thus provide more 

opportunities for learning experiences. 

 

Generally, studies investigating learning outcomes using a simulator have indicated a 

trend toward positive benefits. Therefore, the theoretical benefits of using a 

simulator in a learning environment now have evidence to justify it as a means for 

teaching some skills to health professional students.  

 

2.8 Transfer of training from simulation to real patients 

When looking for evidence to justify an educational method in health professional 

education, the method needs to demonstrate improved learning outcomes and 

transfer of the learned skill or knowledge to the clinical situation with real patients. 

A review of the literature has found that less than half the articles identified for 

review used skills assessment on real patients as a measure of the reported studies’ 

outcomes. 

 

Sedlack & Kolars (2003) aimed to determine whether computer based colonoscopy 

simulator training improved patient based colonoscopy performance of novice 

colonoscopists. They randomised eight first-year gastroenterology fellows to either 

simulator training or traditional training, which involved staff-supervised, patient 

based training only. Simulator training consisted of performing twenty to twenty-five 
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colonoscopies on the simulator. All fellows underwent four to eight weeks of 

supervised patient based colonoscopy training. Following this, all fellows were 

assessed on their performance over thirty colonoscopies on real patients. Sedlack & 

Kolars (2003) found that those fellows trained on the simulator significantly 

outperformed traditionally trained fellows in the areas of median depth of unassisted 

insertion, percentage of colonoscopies performed unassisted, identified landmarks, 

insertion in a safe manner and adequately visualising the mucosa on withdrawal. 

Simulator trained fellows scored significantly better for the first fifteen 

colonoscopies they performed. There was no significant difference between the 

groups after thirty procedures. This study indicates that simulation may assist in 

early skill acquisition but over time, or as learning plateaus, the difference in training 

methods has no impact on performance. It also indicates that there may be some 

transfer of learning from the simulator to the clinical situation. 

 

This is similar to results found when twenty first-year residents were randomised to 

either traditional laparoscopic tubal ligation training in the operating theatre or 

traditional training plus simulation training (Banks, Chidnoff, Karmin, Wang, & 

Pardanani, 2007). When participants were assessed on both the simulator and on real 

patients in the operating theatre, it was found that traditional training with two hours 

of simulation training was significantly better than traditional training alone. This 

was assessed via task specific checklist, global rating scale and pass-fail grade. 

Banks, et al. (2007) stated that traditional training was training in the operating 

theatre but did not outline how many procedures or what number of hours made up 

traditional training, thus the findings cannot be generalised. 
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Mayo, Hackney, Mueck, & Ribaudo (2004) studied fifty first-year medical interns to 

determine whether airway management taught on a simulator improved performance 

and whether this was still so when performing airway management in an emergency 

situation on real patients. They randomly allocated the interns to one of three groups: 

(a) training using the simulator; (b) delayed training; or (c) delayed evaluation and 

no training until study completion. Mayo, et al. compared the training group with the 

delayed training group prior to the delayed training group receiving training. This 

enabled them to determine whether training using the simulator improved 

performance. There was a significant difference in favour of the training group when 

tested on the simulator. All the interns were observed during emergency airway 

management situations for the ten months following completion of the study. The 

interns worked in pairs during these emergency situations, in accordance with 

hospital policy. Performance for all interns in these situations (minimum of forty-

nine observations) was nearly perfect. This study indicates that there is likely to be a 

positive transfer of training to patient care. The authors critiqued their methodology, 

stating that not having a blinded observer for the emergency situations may have 

influenced results in a positive fashion, and that having the interns work in pairs may 

have reduced errors. However, as the authors stated, due to duty of care it would 

have been unethical to perform the study in another way simply to remove these 

flaws. 

 

Hall, et al. (2005) also aimed to determine whether training in endotracheal 

intubation on a human patient simulator would achieve the same results as training 

on real patients in the operating theatre. Their study found no difference in ability at 

the end of training when participants were assessed on real patients. Although this 
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study had no initial test of ability, it showed that using either real patients or an HPS 

achieved the same performance outcome. This indicates that training using an HPS 

probably allows transfer of learning to clinical situations. This differed from the 

findings of a study in which Harvey® was used to teach advanced cardiac life 

support skills (ACLS) to second-year residents, and which compared the 

documentation of real ACLS events with third-year residents who had been taught 

ACLS by traditional methods (Wayne, et al., 2008). This study found that residents 

who had training on the simulator were seven times more likely to adhere to ACLS 

protocols when leading such events. This transfer of learning outcome is rare in 

simulation studies but it demonstrates a potential improvement in patient outcomes. 

 

In determining whether simulator training for new bronchoscopy fellows was 

superior to conventional bronchoscopy training, Ost, et al. (2001) were able to show 

a positive transfer of learning to a real patient situation. They randomised six first-

year fellows to either the simulator or control group. The control group received 

training by observing and assisting in ten to fifteen bronchoscopies each for one 

month. The simulator group performed twenty simulated bronchoscopies without 

instruction or aid from a supervisor. Feedback at the end of each bronchoscopy was 

given in the format of a printout telling the trainee the total procedural time and the 

list of segments entered and missed. Both groups were assessed on their first two 

solo bronchoscopies on real patients following the training. The simulation group 

received no orientation to real patients. Both groups were assessed for their accuracy 

by the percentage of segments entered and identified, the speed of the procedure and 

the subjective quality as assessed by a blinded nurse. The simulator group scored 

significantly higher for their quality and used less anaesthetic than the 
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conventionally trained group. Again, this study had a small sample size. Therefore, 

results must be treated with caution. 

 

Although the studies above are generally favourable towards the use of HSP as an 

educational method, the potential benefits of simulators for learning may be reduced 

if the simulator is not realistic enough. This may have been the reason that students 

in a study using CathSim did not perform as well as the group of students using a 

plastic arm (Engum, et al., 2003). In another study aimed at determining whether 

computer based simulator training improves performance with real patients, 

Di Giulio, et al. (2004) stated that their participants found the simulator was not 

realistic enough. Di Giulio, et al. (2004) randomly allocated twenty-two fellows with 

no experience in gastrointestinal endoscopy to either training on a simulator or no 

training. The simulator training group received ten hours of pre-clinical endoscopy 

training on the simulator. All trainees were then required to perform upper 

endoscopy on twenty consecutive patients. The study found that the group trained on 

the simulator performed more complete procedures and required less assistance than 

the no training group. However, the study also found that the length of the procedure 

was comparable between the two groups. The simulator’s lack of realism may have 

adversely affected the results, thus reducing the potential transfer of training effect. 

 

It appears from this review of published studies that simulation may be a beneficial 

teaching method. The use of a simulator appears to transfer to improved performance 

in real patient situations. Consistent with any learning experience, the use of human 

patient simulation requires that specific learning objectives be matched to the 

method and material being presented. The learning experience is unlikely to produce 
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the desired increase in knowledge and ability, or the transfer of this knowledge and 

ability to a clinical situation if there are no specific learning objectives. It may be 

that simulator training raises a student’s self efficacy. Therefore, they feel more 

confident that what they have been practising reflects real practice and they are ready 

to use the skills on real patients. It is hard to confirm this suggestion because self 

efficacy changes that follow simulation have not been assessed. 

 

The use of simulators as a teaching tool appears to have some merit for health 

professional education as long as simulation involves cases and equipment of similar 

realism to clinical situations. However, whilst there appears to be a positive trend 

toward the ability of training with simulators to be transferred to clinical practice, the 

evidence at this stage is inconclusive for all health professional education. The 

variety in the types of skills taught using simulators and the differences in simulators 

makes it difficult to draw comparisons. There is a real need for further high quality 

studies investigating the transfer of learning from the simulated experience to real 

clinical situations. The benefits of repeated practice in a safe environment when 

learning using a simulator warrants further investigation for other health 

professionals outside the medical field. 

 

2.9 The use of simulation in physiotherapy 

Few studies have investigated the use of simulation in physiotherapy education. 

Hassam & Williams (2003) investigated physiotherapy student performance of chest 

percussion following practice on a simulator that was a doll with a force-plate placed 

under it to record mechanical force during treatment. No feedback was provided to 

the students on their performance. Prior to, and following education, the study 
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assessed students’ knowledge regarding safe technique, how well percussion was 

performed and the force applied during the technique. A positive benefit was found 

in using this simulated method for teaching chest percussion. Students had improved 

knowledge, better performance and used less force while applying chest percussion. 

However, the study provides only limited information regarding the use of 

simulation in physiotherapy because it only investigates one technical skill of 

cardiorespiratory physiotherapy practice. 

 

Chatto and Dennis (1997) investigated the use of a medium-fidelity human patient 

simulator to teach physical therapy students clinical skills in a mock Intensive Care 

(ICU) setting. Their study found that following use of the simulator in a class setting, 

students felt more confident about their ability to treat patients in ICU. This study 

was performed in the USA where physical therapists perform a different role in ICU 

compared to Australian physiotherapists. In Australia, physiotherapists are involved 

in assessing and treating conditions that have the potential to cause retained 

secretions in the lungs or ventilation perfusion mismatching. In the USA, respiratory 

therapists, not physical therapists, undertake this role. In addition, this study did not 

investigate clinical competence or skills attainment, so it cannot be used to determine 

whether human patient simulation improves educational outcomes in 

cardiorespiratory physiotherapy.   

 

Physiotherapists perform a number of skills that have the potential to put patients at 

risk. There is little evidence to show the level of education required to train a 

physiotherapist adequately to perform these skills safely. There is also a reduction in 

the  amount of access to patient clinical situations and no guarantee that 
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undergraduate students will be able to gain direct practical experience in a wide 

range of areas (Hassam & Williams, 2003). The current healthcare climate may 

further dictate the amount of patient contact a student will obtain. Ladyshewsky, 

Baker, Jones, & Nelson (2000) investigated whether a trained person could 

adequately act as a patient with a musculoskeletal condition. Their study found that 

the trained actor could present features of his case with 90% accuracy. The study 

also demonstrated that it was possible to use simulation as a means of assessing a 

student’s assessment and clinical reasoning skills.  

 

A recent study by Fitipaldi and Azeredo (2005) investigated chest physiotherapy 

performance using a human patient simulator. Their study, undertaken in Brazil, 

investigated a cohort of three physiotherapy students and five graduate 

physiotherapists. The participants trained using the simulator and then were tested 

using two scenarios. None of the participants completed both scenarios successfully. 

This study was of extremely poor quality and the results were not positive. There 

was no control group and reporting was difficult to understand.  

 

This review shows there is a need for more high quality investigations into the use of 

simulators for health professional education. It highlights the urgent need to 

investigate whether the transfer of learning from simulation occurs in the clinical 

situation. The review also demonstrates the lack of evidence for using simulation in 

cardiorespiratory physiotherapy education and the need for investigation of this as 

the use of simulation grows in the physiotherapy field. 
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2.10 Review of methodologies published in the literature 

The current scope of research investigating the use of simulation as a learning tool is 

limited. The field of medicine has been using simulators for nearly fifty years, with 

anaesthetics being one of the first to use such technology (Abrahamson, et al., 2004; 

Grenvik & Schaefer, 2004; Steadman, et al., 2006). The use of simulation in health 

education originally was investigated in the late 1960s (Abrahamson, et al., 2004). 

The use of simulators has gradually increased since then, with much more evaluation 

of the possible educational benefits of simulator training occurring since 2000. 

 

The range in quality of research articles is varied, as assessed by the Harden, et al. 

(1999) process, which was outlined in section 2.4. Many of the more recent studies 

are of higher quality. Figure 2.1 shows the frequency of the quality score compared 

with the year of publication. The quality scores have been grouped from zero to five, 

six to ten and eleven to sixteen. Twenty-three of the articles appraised scored eleven 

or over, with most of these articles published after 2006. This demonstrates the 

improvement in the methodology and reporting of the research into the use of 

simulation in health education.  

 

The strength of the findings from the research was scored out of five, with one being 

‘no clear conclusions/not significant’ to five being ‘results are unequivocal’ 

(Issenberg, et al., 2005). The most frequent finding was a score of three, with 

nineteen articles, which equated to ‘the conclusions could probably be based on the 

results’. The second most frequent finding was four, with eleven articles, equating to 

‘the results are clear and very likely to be true’. 
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Figure 2.1 The quality of articles over the years 
 

The research designs presented in the articles included eighteen randomised 

controlled trials, five randomised crossover trials, four controlled trials, two quasi-

experimental trials, three cohort studies, one retrospective case control study and 

four systematic reviews. All the cohort studies were appraised at below eleven out of 

sixteen. The three controlled trials rated at below eleven. The systematic reviews 

rated highly at eleven to thirteen out of fifteen. Only five of the randomised 

controlled trials rated at below eleven. This indicates that over half of the research 

identified through the search was of medium to high quality. Fourteen of the articles 

that scored eleven or more were from 2006 onwards. 

 

Sixty-five percent (n=24) of the articles found positive results in favour of the use of 

simulation as a training method (Figure 2.2). Twenty-four percent (n=9) found no 

difference between the use of simulation and another method of training. It is 

interesting to note that of the nine studies which found no difference between the 

training methods, all but one scored eleven or more on critical appraisal. Thirteen of 

the studies with positive findings were appraised at eleven or over. 
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Figure 2.2 Nature of the results 
 

The subjects in the studies where mainly from the medical field, with anaesthetics, 

cardiology and internal medicine being the most numerous (Figure 2.3). There was 

only one article from physiotherapy, which was of very poor quality, scoring two out 

of sixteen. Findings from this article were unclear. 
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Figure 2.3 Discipline of subjects 
 

Figure 2.4 shows the number of participants in the research identified for review. 

Fifty-four percent (n=20) of the articles had less than fifty participants. There may be 
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a bias in the results of the research due to sample sizes. Small samples also make 

generalisation of the results into other disciplines difficult. Future research should try 

to use larger sample sizes or undertake power calculations so that findings may be 

more conclusive and generalisations can occur between disciplines. 
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Figure 2.4 Number of participants 
 

Any study into the effect of an educational method needs to ensure adequate 

exposure to allow for learning to occur. In the studies identified, seven did not state 

how often the participants trained on the simulator. Sixteen of the studies only used 

the simulator once for training the participants. Twenty-five of the articles reported 

that the participant received less than ten hours of training using the simulator. Four 

of the articles did not report how many hours of training the participants received. It 

is difficult to determine whether the educational method was the reason for the 

training outcome or if the training time was inadequate without knowing how much 

training was received. In all the studies in which participants received only one 

simulator session, less than ten hours of training time occurred. The results from the 

seventeen studies that had only one simulator session were conflicting. Eleven found 

positive outcomes with simulation (Ackermann, 2009; Banks, et al., 2007; Barsuk, et 



 Chapter 2 Background 62 

al., 2009; de Giovanni, et al., 2009; Fraser, et al., 2009; Howard, et al., 2010; Kory, 

et al., 2007; Mayo, et al., 2004; Nackman, Bermann, & Hammond, 2003; Sedlack & 

Kolars, 2003; Steadman, et al., 2006), while the other six found that simulation was 

equal to, or worse than, other educational methods (de Giovanni, et al., 2009; 

Engum, et al., 2003; Kaczorowski, et al., 1998; Kim, et al., 2002; Morgan, Cleave-

Hogg, McIlroy, & Devitt, 2002; Schwartz, et al., 2007). 

 

Research has identified numerous aspects of simulation that potentially aid learning. 

The most common feature cited as aiding learning was the ability for repeated 

practice on the simulators. This was followed by the realism of the simulator and the 

ability to control the learning environment. In the articles by Gerson & van Dam 

(2003), and Di Giulio, et al. (2004), it was reported that participants stated the 

simulator was not realistic enough. This may have adversely affected the results in 

both studies because the lack of realism may have decreased the potential benefit for 

learning. Less than a quarter of the articles identified the fact that a variety of clinical 

conditions could be simulated and that the use of a simulator allowed independent 

learning. This may have been due to the type of simulator used and the need for 

supervision to provide feedback to the students on their performance. 

 

The measures of performance used in the studies varied (Figure 2.5). Six studies 

found positive effects for the gain in knowledge whilst four did not find an 

improvement in knowledge. Studies that assessed psychomotor skills on a simulator 

or on real patients also found a higher proportion of positive outcomes, but in both 

types of outcomes. One study found no difference for learning on a simulator and 

one found that simulation was worse than the other educational experience. Again, 
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these studies tended to report that the simulator was not as realistic as patients. One 

study investigated improvement in skills using both the simulator and real patients. It 

demonstrated an improvement in endotracheal intubation on the simulator and that 

this transferred to real patient intubations (Mayo, et al., 2004). Only one study 

investigated the improvement in management of patients in the real patient 

environment and found a positive benefit following simulation training for advanced 

cardiac life support (Wayne, et al., 2008). However, this study was a retrospective 

case control and may have been biased due to the reporting of the response to an 

actual cardiac arrest. 
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Figure 2.5 Improvement in performance 
 

There is a range in the quality of the reported research and little evidence 

demonstrating that the use of human patient simulation is an appropriate training 

method for undergraduate physiotherapy students. Whilst the review found that 
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randomised controlled trials have been undertaken in investigating the use of 

simulation in health professional education, the transferability of the findings is 

limited. Only five articles had over 100 participants and, potentially, the small 

sample sizes may have influenced the results. Only one study investigated 

improvement in performance using management of real patient situations. Reported 

studies indicate that there is likely to be a positive benefit in using simulation as a 

learning tool, even when most used the simulator for less than ten hours over five or 

fewer session.  

 

Developing a research methodology to investigate an educational method is a 

difficult task. The first issue is determining the design of the investigation. It has 

been suggested that the use of randomised controlled trials (RCT) is doomed to 

failure (Norman & Schmidt, 2000; Prideaux, 2002). Norman and Schmidt, and 

Prideaux, argue that in a randomised controlled trial it is impossible to attribute the 

success or failure of educational research solely to the educational method. They also 

argue that randomisation is often not feasible or justifiable, and that blinding is rarely 

possible. Another issue with a randomised controlled trial is the ability in education 

to control variables. Such variables include student and teacher motivation, 

expectations and resources (Norman & Schmidt, 2000; Prideaux, 2002). 

Approximately 50% of the experimental designs in the literature reviewed about 

human patient simulation were randomised controlled trials. Prideaux (2002) argues 

that advocates of best evidence medical education have moved away from the 

hierarchy of evidence where randomised controlled trials are the gold standard. He 

highlights that determining best evidence has moved to a format of grading 

according to quality, utilisation and strength of evidence (Harden, et al., 1999). 
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Whilst there is debate about the appropriateness of randomised controlled trials in 

medical education, it would appear that RCT can be a useful research design. 

Acknowledging that there are limitations with this design and not ranking it as the 

gold standard still allows it to be used along with other research designs, which may 

help to answer other questions regarding educational research. Many different 

research designs are possible, and because no single design has been suggested as the 

best all research designs should be considered with the limitations of the method 

being noted. In order to compare an intervention to no intervention, or two different 

types of interventions, a randomised controlled trial is an appropriate method. 

Randomisation allows other factors not associated with the learning method to be the 

same between both groups (Torgerson, 2002).  

 

Trying to determine an effect size is difficult when investigating an educational 

intervention. An effect size of 1.0 (Albanese, 2000) is required to move a student 

from the fiftieth percentile to the eighty-fourth percentile. The student would need to 

move to the sixty-ninth percentile even for an effect size of 0.5. Albanese (2000) 

states that this is not reasonable and that ignoring gains of less than this could result 

in rejecting innovations. Should researchers be asking, ‘Is this educational 

intervention worse than another?’, rather than, ‘Is it better?’ If researchers accept the 

null hypothesis that there is no difference between educational interventions, is this a 

negative finding? Norman & Schmidt (2000) suggest that research should investigate 

the multiple variables and measure their effect on learning interactions. However, 

this only tells us the effects of the different variables on the learning environment as 

a whole, not whether the educational intervention is effective or more effective than 

another method. No matter the research design, when investigating educational 
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interventions, there will always be variables that cannot be controlled. Therefore, 

using a particular research method can only be one way of investigating a question. 

No design should be expected to control all variables. Variables that might have 

affected the investigation should always be taken into account when interpreting 

results. It is the researchers’ role to highlight these issues and discuss how the results 

might best be interpreted (Campbell & Stanley, 1966).  

 

2.11 Conclusion 

Further studies need to be conducted to determine whether training of entry level 

physiotherapy students using human patient simulation is appropriate. Having 

reviewed the literature regarding simulation use in health professional education, it 

would be appropriate for a randomised controlled trial to be undertaken to 

investigate whether there is improved performance of entry level physiotherapy 

students following eight hours training with a simulator. A transfer of learning effect, 

which has rarely been investigated in studies using simulation as a learning tool in 

other health professions, can be investigated by assessing participants’ clinical 

performance. The evaluation of improvement in performance, following use of 

human patient simulation, is worthy of further consideration, as it is rarely measured. 

Although this is a difficult concept to evaluate and relate directly to human patient 

simulation, trying to investigate performance effects from an educational 

intervention will shed some light on the question of using human patient simulation 

for educating health professionals, in particular in cardiorespiratory physiotherapy. 

The research will also help to identify directions for further research.  
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Chapter 3 Educational model 

This chapter details the need to develop evidence based education and proposes a 

model that was used to situate physiotherapy simulation into a physiotherapy 

curriculum. From the literature review it was identified that simulation has been used 

as a standalone educational method but could be better situated within the whole 

curriculum. The literature identified that physiotherapist perform a number of 

techniques which may place patients at risk. Simulation may help to improve 

performance prior to patient contact and thus help to reduce patient risk. By 

reviewing the current evidence for physiotherapy education and utilising the material 

from the literature review this chapter helps to outline where simulation may best sit 

in a physiotherapy curriculum. Given the constraints of an already developed 

curriculum and trying to evaluate a simulation intervention, development of a model 

within which to situate physiotherapy simulation provides some understanding of 

where and when the simulation session sat in relation to the overall cardiorespiratory 

curriculum. 

 

 

It is adapted, with minor alterations to ensure consistency, from: 

Jones, A, & Sheppard, L (2007b). Physiotherapy education: a proposed evidence-

based model. Advances in Physiotherapy, 4, 1−5. 

The published version is reproduced in Appendix 5.1. 

 



 Chapter 3 Educational model 79 

3.1 Abstract 

Physiotherapy education has a core element of clinical education based historically 

on intuition and ‘what worked’. The experiential learning model has persisted but is 

underpinned by little evidence based research. An extensive literature review found 

little evidence for physiotherapy education. Two models that have had some scrutiny 

in the evidence based literature are problem based learning and simulator training. A 

model is presented with key elements of the use of simulation where realism is 

maintained and experiential learning is conducted in a staged manner in a supportive 

environment, which is underpinned by classroom based competency development. 
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3.2 Introduction 

Teachers are required to utilise effective educational methods that foster learning to 

help physiotherapy undergraduate students achieve the required levels of knowledge 

and skill to adequately practise upon graduation. Use of educational theory to aid 

educational methods is a helpful start, but theories in education tend to lack 

empirical evidence (Fitz-Gibbon, 2002).  

 

Physiotherapy was originally seen as a vocation, and education occurred in hospitals 

and technical colleges. Physiotherapy education was transferred to universities with 

the advent of professionalism (Higgs, Hunt, Higgs, & Neubauer, 1999; Hunt, Higgs, 

Adamson, & Harris, 1998). Previously, physiotherapy education was based on 

intuition and what worked. Historical practice influenced educational practice rather 

than education being based on rigorous research (Chipchase, Dalton, Williams, & 

Scutter, 2004). Traditionally, education occurred within the classroom, with the 

lecturer determining what was taught. The concept of learning by doing was 

reflected in the requirement of 1,000 hours of supervised clinical education, although 

this was rescinded in 1991 by the World Congress of Physical Therapists (Grant, 

2004). This large amount of supervised clinical experience highlights the importance 

the profession placed on the need to learn by doing. Many programs do not currently 

have 1,000 hours of supervised clinical education (personal communication Council 

of Physiotherapy Deans Australia and New Zealand, October 2006). This may be 

due partly to the increased amount of new knowledge that needs to be covered in the 

curriculum and the small chance of material being subtracted (Crosbie, et al., 2002). 

There has also been an increase in the number of courses and students requiring 

supervised clinical education, but fewer senior clinicians in the workforce to 
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supervise (Crosbie, et al., 2002). This results in students receiving less clinical 

education but does not necessarily mean a reduction in the standard of training. In 

Australian physiotherapy programs, students may receive supervised clinical 

education over varying timeframes. This may range from a few hours, defined here 

as ‘clinical experience’, to education in a specific area of physiotherapy, for example 

Musculoskeletal, received over a number of weeks and resulting in over 100 hours, 

defined here as a ‘placement’. 

 

Many aspects of the traditional or accepted approaches in clinical education have 

merit. It cannot be forgotten that teaching students in an undergraduate university 

course, to enable them to practice as professionals, should not be considered equal to 

students gaining the required knowledge (Van der Vleuten, Dolmans, & Scherpbier, 

2000). Equally, it is understood that learning requires more than providing the 

information to students. The use of learned information requires students to be able 

to construct knowledge in meaningful cognitive structures. The context and student 

are equally important. Student motivation to learn, their engagement in the learning 

process, ability to activate prior knowledge and to learn in the context in which the 

knowledge is required for use all play a part in constructing knowledge (Ornstein & 

Hunkins, 2003). If a curriculum is well structured, learning outcomes may be of the 

same high standards as people believed they were in the past, when over 1,000 hours 

of clinical education was required.  

 

Students and governments are demanding value for money due to the current cost of 

education. Positive patient outcomes must be achieved for a health professional to be 

deemed an effective health professional (Australian Physiotherapy Association, 
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2005). When educating physiotherapists, educators must have an impact on how a 

physiotherapist practices, with the desired effect of creating an effective health 

professional who is able to improve their patients’ health and achieve the required 

standards to be eligible to practise. There is currently a lack of evidence to show how 

educational methods translate into positive patient outcomes (Chipchase, et al., 

2004). It is not known whether the amount of teaching and clinical experience is 

appropriate, or even which methods of learning provide the greatest gains in 

knowledge and competence. The aim of this chapter is to identify the available 

evidence regarding educational methods in physiotherapy education. 

 

3.3 Method 

In establishing a means to improve student learning in physiotherapy, and for this to 

be transferred into clinical practice, a review of the literature was undertaken to 

determine the current level of evidence for physiotherapy educational methods. A 

search was conducted of the following databases: Australian Education Index, 

CINAHL, ERIC and Medline. The search timeframe was from 1940 to May 2006. 

The search language was limited to English. The search terms used were 

physiotherapy, physical therapy, evidence and education. Articles were excluded it 

they discussed evidence based practice, evidence for a particular technique or 

service, or education of patients.  

 

3.4 Results 

Following the application of the exclusion criteria the search found four articles that 

discuss the evidence for teaching methods, with research investigating educational 
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methods or models such as problem based learning (PBL) (Solomon, 2005), 

simulated patients (Ladyshewsky, 1997; Ladyshewsky, Baker, Jones, & Nelson, 

2000) and peer evaluation (Ladyshewsky, 1997, 2002). Models for physiotherapy 

education are not well documented and little evaluation appears to have been done 

regarding the educational methods used in teaching graduate entry physiotherapy 

students. Two articles were identified that discuss the lack of evidence for educating 

physiotherapy with the need to promote and encourage collaboration in educational 

research (Chipchase, et al., 2004; Hunt, et al., 1998). 

 

3.5 Discussion 

Problem based learning is one educational method that has become popular over the 

last thirty years. Most studies investigating PBL have been in the area of medicine 

and results have been conflicting. These results are similar to the few studies specific 

to physiotherapy (Solomon, 2005). It is likely that the diversity in implementation of 

PBL has been an influence in evaluating this educational method. It is not known 

how many programs use PBL and in what format, although it is likely that many 

programs use a modified version through the use of scenarios. In addition, it is not 

apparent if the PBL is a whole of course approach or is used in selected situations, 

and at what stage in a student’s learning.  

 

Simulated patients and peer evaluation have both been reported as positive learning 

experiences for physiotherapy students (Ladyshewsky, 1997, 2002; Ladyshewsky, et 

al., 2000). How much these learning experiences are used in current physiotherapy 

programs is not known. Simulated patients may potentially be used in different 

ways. They may be trained actors portraying a standardised condition or it may be 
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that students simulate a patient through role play. Reviewing the literature raised the 

following questions. How and when these types of learning experiences are used 

needs further investigation. Should simulated patients be used as a teaching method 

early whilst teaching new skills, for example manual therapy, or only once the 

student has been taught the skill and is progressing through to a higher skill level?  

 

A key element of educational models in physiotherapy is experiential learning 

(Crosbie, et al., 2002). This has traditionally been with actors as patients or with 

patients during clinical education, with increasing student responsibility for patient 

care as students continue through the clinical placement. The opportunities of 

alternative experiential learning are not well researched, with one example being 

simulators. 

 

Simulators are a new teaching method becoming more popular in health science 

education (Good, 2003). Physiotherapy is starting to use this teaching method in the 

cardiorespiratory area (Thomas, 2006). Simulation with a human patient simulator is 

similar to simulated patients but has a range of fidelity that allows the teacher to 

manipulate the learning environment. The fidelity of a simulator relates to the 

amount the teacher is able to manipulate the simulated environment and the reality of 

the response given by the simulator. Psychomotor skills appear to improve when 

simulators are used as a learning tool (Issenberg, McGaghie, Petrusa, Gordon, & 

Scalese, 2005). Simulators have been used to help students who are struggling on 

clinical placement (Haskvitz & Koop, 2004), but perhaps should be used by all 

students prior to attending clinical placements to decrease their anxiety. The 

potential benefit from using the simulator prior to placement is that the simulator 
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cannot be harmed by students, while self reflection and feedback can be used to 

improve performance and potentially improve the students’ learning experience 

whilst on placement. How simulators should be used, and when within a program, is 

not well established in the literature. Would it not be more detrimental to the student 

to have to be counselled and do extra work using the simulator after poor 

performance than to have prevented this by using an appropriate simulator prior to 

placement? Peer evaluation could be included in this simulated experience by 

students evaluating each other (Ladyshewsky, 2002) using a tool similar to the 

assessment tool used on clinical placement. This would help a student develop an 

understanding of clinical supervisors’ expectations before going on placement. 

Educational features of simulators include the ability to control the environment, the 

ability to practise repeatedly, the ability to change the range and difficulty of the 

conditions seen, and the user friendliness for the learner (Issenberg, et al., 2005). 

 

The largest challenge in physiotherapy education at present is providing clinical 

education within the program (Australian Physiotherapy Association, 2005; HPCA, 

2004; McMeeken, Webb, Krause, Grant, & Garnett, 2005). However, the use of 

clinical education within a health professional program is only one method used in 

educating students. This reflects the nature of health professional practice but may 

not be an effective learning environment for students. Students find clinical 

placements to be stressful (Cullen, 2005). Many factors influence the students’ 

feeling of stress. These include the uncontrolled clinical environment, the uncertainty 

of supervisor expectations, perceived patient expectations and the need to achieve 

passing grades. These factors need to be addressed when trying to identify learning 

experiences that help students to achieve competence in clinical practice.  
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Should shorter clinical experience situations be placed early within the curriculum to 

allow a student to become more experienced with the clinical environment? James 

Cook University’s physiotherapy program trialled four hours of cardiorespiratory 

clinical experience for second-year students during their first cardiorespiratory unit. 

The aim was to help students develop an understanding of the acute care 

environment and to allow them to practise communicating with, assessing and 

treating patients. This experience allowed students to assess and treat a patient in the 

acute care setting, with constant supervision from an experienced clinician, whilst 

not being assessed on their performance. Students reported this as a valuable 

learning experience because they felt safe knowing that if they started to make a 

mistake the supervisor would correct them, and that they were not going to be judged 

because no marks were allocated to the performance. This result is similar to the 

results of research undertaken in Europe (Lindquist, Engardt, & Richardson, 2004). 

 

Following the review of the literature a model for physiotherapy education is 

proposed based on practice based education, which is when the curriculum is based 

on scenarios and real cases (Ornstein & Hunkins, 2003). This is the premise 

underlying the use of simulators as a learning tool. Simulators have been used to 

provide experience prior to patient contact (Hall, et al., 2005). The proposed model 

is presented diagrammatically in Figure 3.1. The progressive nature of the model 

also incorporates staged learning with the aim of reducing stress where possible. 

 

The model outlined in Figure 3.1 is one example of how the use of scenarios and 

clinical education can be combined to enable a student to develop professional 

competence. The use of stepwise progression from one experience to another allows  



 Chapter 3 Educational model 87 

 

Student 
introduced to 
knowledge/ skill 

Student uses 
knowledge/ skill in 
fully supervised real 
clinical setting once 
or twice without 
being assessed 

Student given case 
scenario/s to learn 
knowledge/ skill 

Student formally 
assessed in class 
setting 

Student practises in 
simulated environment 
with Human Patient 
Simulator or trained 
actor 

Student attends 
clinical placement 

Student assessed 
on clinical 
placement 

Competent 

Yes No 

Competent 

Yes 

No 

 

Figure 3.1 Proposed physiotherapy education evidence based model 
 

the student time to learn and practise the knowledge or skill being developed, whilst 

engaging in the learning process in different contextual situations. There is a 

challenge for the student at each stage, but the student is also able to reflect at each 

stage to determine how their learning is proceeding. Although the model presented 

here uses stepwise progression from one experience to another, simulator training 

can be used in a variety of combinations just as a learning process can be organised 
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in many ways (Haskvitz & Koop, 2004). The simulator can also incorporate more 

life-like feedback, for example the instructor can use verbal cues, responding to the 

students’ questions of the ‘patient’. 

 

Formalised assessment occurs at two points to allow progression of the student to a 

more challenging situation whilst maintaining patient safety and students’ 

confidence in their ability. The use of the first assessment after the students have 

experienced the clinical setting allows the students time to reflect on the skills 

needed for clinical practice to motivate them to develop these skills, and to have 

experienced a potentially threatening situation without the need to achieve a pass 

grade. Students can gain an appreciation of patient expectations, which will benefit 

them later on clinical placement. Feedback from the supervisor may also help 

students develop a better understanding of what supervisor expectations may be 

when they undertake formal clinical placements.  

 

The use of simulation prior to clinical placement can allow the students to utilise all 

the theory and skills developed in the classroom in a simulated experience. This may 

allow the student to develop an understanding of the clinical situation through 

reflection on their earlier experience whilst refreshing skills and managing different 

case scenarios, which can be replicated with human patient simulators. Case scenario 

difficulty can be modified according to the students’ stage of learning. This process 

can continue in a cyclical manner at different stages throughout the learning process. 

Another aspect of the use of the simulator prior to clinical placement is that the 

simulated experience may allow the student the opportunity to learn by trial and 

error without feeling concerned about the patients’ and supervisors’ expectations. 
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Once a thorough understanding of the cause and effect process of assessment, 

treatment and overall patient management occurs in the simulated environment, 

students may feel more at ease when their performance is scrutinised on clinical 

placement. Other assessment used enables the capturing of different competencies 

and achievements.  

 

Conversely, simulators have been used to emphasise working in teams and continual 

professional learning. Examples of this in the literature are seen in intensive care 

units (Lighthall, et al., 2003) and anaesthetic events (Chopra, et al., 1994). This work 

has found positive benefits in improved communication and teamwork. 

 

Key elements of the model are: 

• use of simulation where realism is maintained 

• experiential learning in a staged manner in a supported environment 

• student assessment in the classroom underpins the progression of experiences 

and competency development. 

Further research is needed to improve educators’ knowledge about how to best help 

train competent and safe physiotherapists. The proposed model is a first step toward 

this goal. 

 

3.6 Conclusion 

There is little published evidence for learning methods used in physiotherapy 

education. This is possibly due to two things: very little research may have been 

done into physiotherapy educational methods (Chipchase, et al., 2004) and/ or few 

physiotherapy journals publish articles regarding education. Educational research is 
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complicated and thus makes research into physiotherapy educational methods a 

challenge. The proposed model draws on the little evidence currently available in 

physiotherapy educational research.  
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Chapter 4 Simulation scenario development 

This chapter details the method used to develop the simulation scenarios for this 

study. It follows on from the educational model presented in the previous chapter by 

outlining the steps taken to identify the appropriate material required to develop 

simulation scenarios successfully.  

 

The chapter is adapted, with minor alterations to ensure consistency, from: 

Jones, A., & Sheppard, L. (2011b). Physiotherapy scenario development: a new 

approach. Focus on Health Professional Education, in press.  

Submitted: 25th January 2010. 

Accepted: 30th November 2010. 

 

Conference presentation 

This paper was presented as an oral presentation at: 

Jones, A., & Sheppard, L. (2007). Writing simulation scenarios: a physiotherapy 

experience, SimTecT healthcare Conference. Brisbane. 



 Chapter 4 Simulation scenario development 95 

4.1 Abstract 

Aims: To outline a process for scenario development that is suitable for 

cardiorespiratory physiotherapy learning experiences. 

 

Background: Simulation has been used in medical and nursing education for 

improving skills and communication. Recently, physiotherapy has started to utilise 

this method but there has been no documentation of how to develop scenarios for 

cardiorespiratory physiotherapy. 

 

Method: A literature review was undertaken to identify articles that outline how to 

write simulation scenarios. A new method was developed that followed 

physiotherapy clinical practice in the area of cardiorespiratory physiotherapy. 

 

Results: Few articles were found that could be used to help write physiotherapy 

simulation scenarios. The new approach to writing simulation scenarios was trialled 

and found to be appropriate for cardiorespiratory physiotherapy learning 

experiences. 

 

Conclusion: Further research is required to determine whether this approach is 

suitable for other physiotherapy sub-disciplines as well as other health specialties.  
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4.2 Introduction 

Simulation has been used in the fields of medicine and nursing to improve 

communications, teamwork and psychomotor tasks (Edmond, 2002; Ewy, et al., 

1987; Wilson, Shepherd, Kelly, & Pitzner, 2005). Simulation is starting to be used to 

educate students for clinical practice within the field of physiotherapy and, in 

particular, in the sub specialty of cardiorespiratory physiotherapy (Fitipaldi & 

Azeredo, 2005; Jones & Sheppard, 2007; Thomas, 2006). However, current 

mannequin simulators were designed for medical, surgical, or nursing techniques 

with none designed specifically for physiotherapy skills. Use of mannequin 

simulators in physiotherapy training, is therefore, limited to features such as lung 

sounds, the ability to attach to ventilators, movable body parts, and the insertion of 

medical attachments, for example indwelling catheters and intravenous lines. 

Although physiotherapists do not insert these attachments, patients assessed and 

treated by physiotherapists will have these attachments. Therefore, physiotherapists 

need to know what these attachments are and how to assist patient movement 

without causing harm to the patient or equipment.  

 

Simulation has been found to provide positive learning experiences by providing 

students with the opportunity to assess and treat a simulated patient without risk to 

patient safety. As well simulation provides opportunities for repeated practice; 

control over case complexity; feedback and reflective practice; and improving 

communication and psychomotor skills (Issenberg, McGaghie, Petrusa, Gordon and 

Scalese, 2005, Jones and Sheppard, 2007). Use of repeat practice with the provision 

of feedback can improve effective clinical practice (Issenberg, McGaghie, Petrusa, 

Gordon and Scalese, 2005, Kneebone, Scott, Darzi and Horrocks, 2004). Simulation 
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research has identified numerous features that reflect the educational theories of 

adult learning, reflective practice, experiential learning, and situational learning. 

Major common themes from these theories include: use of prior knowledge, 

reflection on past experiences, active learner involvement in the experience, the 

context reflecting real world situations, and safe learning environments (Anderson, 

Reder and Simon, 1996, Andresen, Boud and Cohen, 1995, Gagne, 1985). Issenberg 

et al (2005) outlined that effective learning is an ordinal construct ranging from a) 

participation in experiences, b) changes to attitudes, c) changes to knowledge and 

skills, d) behavioural change, e) change in practice and f) benefits or changes to 

patient outcomes. They also identified the following learning outcomes: clinical 

skills, procedures, investigations, management, health promotion, communication, 

information skills, integrations of basic sciences and attitudes and decision making. 

These classifications allow educators to specifically target one or more learning 

outcomes whilst providing effective learning interventions. Depending on the 

complexity of simulation scenarios multiple learning outcomes can be the focus of a 

session. By understand the educational aspects of simulation and determining the 

appropriate learning outcomes educators can provide effective learning strategies 

which may aid in improving clinical practice. 

 

Cardiorespiratory physiotherapy involves assessing and treating patients who have 

acute or chronic cardiovascular or respiratory conditions. It is a term commonly used 

in many places including Australia, the United Kingdom (UK), and Canada. 

Common problems found in this patient population include: impaired airway 

clearance; dyspnoea; decreased exercise tolerance; reduced lung volume; impaired 

gas exchange; and, respiratory muscle dysfunction. Treatment techniques include: 
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airway clearance techniques such as percussion, vibrations, positive expiratory 

pressure and suction; breathing control; positioning; increasing lung volume, for 

example thoracic expansion exercises, incentive spirometry, and manual 

hyperinflation; inspiratory muscle training; exercise; inhalation therapy, and oxygen 

therapy. Patients are seen on medical and surgical wards, intensive and coronary care 

units, outpatient departments and in community settings such as cardiac and 

pulmonary rehabilitation. (Pryor & Prasad, 2002) 

 

Physiotherapy practice involves subjective and objective assessment of patients at 

each visit. Subjective assessment is usually based on an interview with a patient and 

aims to identify patients’ symptoms, and the duration, severity, and pattern of those 

symptoms (Pryor & Prasad, 2002). In most instances, the patient is able to 

communicate verbally, unless conditions such as aphasia or intubation, dictates 

otherwise. A mannequin simulator may require a microphone adaption so that an 

assistant can act as the patient and communicate with a student otherwise some 

simulators are limited to “yes”/ “no” answers or moans. Many objective tests that a 

physiotherapist performs require active movement from the patient. Apart from high 

fidelity mannequin simulators, which have lungs that expand, active movement is 

not possible for current, commercially available human patient simulators. This 

restricts the ability to use current mannequin simulators within physiotherapy 

education. It could then be suggested that standardised patients would be of more 

benefit for educating physiotherapists. Unfortunately, although standardised patients’ 

aid in the subjective assessment and can mimic abnormality with active movements, 

they cannot mimic a range of abnormal assessment results, for example auscultation 

findings (Pryor & Prasad, 2002). These limitations of standardised patients reduce 
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the realism of the simulated experience. The aim of this paper was to identify and 

outline an approach to simulation and scenario development for a range of learning 

experiences suitable for cardiorespiratory physiotherapy.  

 

4.3 Method 

4.3.1 Literature review 

A literature review was undertaken to identify articles that outline the process of 

simulation scenario writing. A search was undertaken of the CINAHL and Medline 

databases as well as the search engine Google scholar. The search terms used were: 

‘simulation’, and ‘scenario’ and ‘development’ or ‘writing’. The search had no limit 

on publication date up to January 2010 but was limited to the English language. Five 

articles were identified that help to inform authors in writing scenarios for human 

patient simulation. One each was from the area of engineering project management 

(Nordgren, 1995) and multi-agent simulation of social phenomena (Murakami, 

Ishida, Kawasoe, & Hishiyama, 2003). The third article outlined the process of full 

scale simulation, which included some information about writing scenarios 

(Seropian, 2003). Two articles were identified from the nursing literature (Parker & 

Myrick, 2009; Smith-Stoner, 2009). Smith-Stoner (2009) provided an overview of 

the simulation process used for their end-of-life course including the course plan and 

learning objectives. Whilst this information was useful it did not outline a particular 

format that a scenario may be presented in. Whilst Parker and Myrick (2009) 

provided a pedagogy approach to scenario development again, they did not provide 

an actual format in which a scenario may be written. The other three articles found 

did not provide sufficient insight upon which to base further scenario development. 
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A search by hand was also undertaken of the journal Simulation in Healthcare. This 

journal suggested that scripts should be used in the format (see 

http://simcenter.duhs.duke.edu/support.html) which is used by nurses and doctors, 

not physiotherapists, use in assessing patients.  

 

It was decided that a new approach to scenario development and simulation would 

be trialled. This approach blended the use of a mannequin simulator and a 

standardised patient for cardiorespiratory physiotherapy education to take advantage 

of the current simulators and to mimic clinical practice. Use of a similar model was 

found to be successful in medicine where a standardised patient was used with a part 

task trainer for urinary catheterization and wound closure (Kneebone, et al., 2002). 

This method allowed students to work in pairs with one being the physiotherapist 

and the other being the voice of the simulator. Students playing roles in the scenario 

has been used in nursing education(Lambton, 2008). This necessitated the 

development of clinical scenarios that encouraged both students to learn throughout 

the one scenario. None of the articles identified in the literature search had discussed 

how to present in written format a scenario that was to use a mannequin with a 

student role playing the patient for the voice. As the student role playing the patient 

was not a real standardised patient a review of the standardised patient literature was 

not undertaken. 

 

4.3.2 Scenario development 

Scenarios were developed based on common diagnoses treated in a ward situation by 

a cardiorespiratory physiotherapist. Diagnoses chosen were : asthma; acute 

exacerbation of bronchiectasis; mastectomy; myocardial infarct; cystic fibrosis; 

http://simcenter.duhs.duke.edu/support.html�
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chronic bronchitis; laparotomy; pneumonia; pneumothorax with fractured ribs and 

acute respiratory failure with a history of emphysema. These diagnoses were then 

discussed with five experienced clinicians and physiotherapy clinical educators to 

ensure they were common conditions that physiotherapists were likely to encounter. 

Consensus was reached and these ten diagnoses were developed as scenarios. Each 

scenario was written with three stages covering the initial assessment and treatment 

visit, a follow up visit the next day, and the last visit prior to discharge. Experienced 

clinical educators identified the three stages chosen as the ones student 

physiotherapists found most challenging. The three stages also allowed student 

physiotherapists to further develop the core competencies outlined by the Australian 

Standards for Physiotherapy (Australian Physiotherapy Council, 2006). These 

included: subjective and objective assessment, interpreting assessment findings, 

identifying and prioritising patients' problems, selecting short and long term goals, 

performing treatments, discharge planning, evaluation of treatment, and progressing 

interventions. 

 

A standardised writing format was used to make scenario development easier and to 

assist students in finding information they needed whilst acting as the simulated 

patient. The format chosen was not a script, with expected questions and responses, 

as trialling another approach might be just as beneficial. One reason for this was that 

from prior experience it was noted that students tended to rote learn the questions to 

ask without understanding why the information was required. Second, it was also 

deemed important for students to develop different ways of obtaining information 

because communication with patients in the clinical setting differs from person to 

person. Having a range of ways of obtaining information allows a person to obtain 
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information that may not have been expressed earlier (Pryor & Prasad, 2002). This 

can be very useful when a person does not understand a question, for example when 

English is not their first language.  

 

The experienced clinical educators had also indicated that students could be better 

prepared for writing inpatient medical records. Furthermore, a previous study of this 

task sixteen third year physiotherapy students indicated their confidence in writing 

inpatient medical records was moderate, averaging three out of a five point scale 

(Jones & Sheppard, 2011a). Therefore, it was decided to add medical note writing as 

a learning objective as well as the core competencies outlined above. 

 

The use of a standard note writing format was chosen to aid student learning for 

written communication in medical records. A standard note writing format meant 

that all information required for the subjective and objective assessment was 

documented and available for students acting as the patient (to be called the patient). 

This allowed the patient to view an appropriately documented physiotherapy entry 

easily. The standard note writing format chosen was the SOAP format which is 

commonly used within the Australian cardiorespiratory physiotherapy area. SOAP 

stands for: Subjective assessment, Objective assessment, Analysis- the patients’ 

problem list, and Plan- the plan for treatment (Dye, 2005; Pryor & Prasad, 2002). An 

example of the first stage of a scenario is shown in Appendix 4a. 

 

Appropriate props were provided for the students for each scenario. Medical records 

were created for each scenario with chest X-ray reports, medical and nursing 

admission notes, and observation and medication charts consistent with the 
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diagnosis. This improved realism which has been shown to enhance the learning 

experience (Wang & Vozenilek, 2005). Students role playing the physiotherapist (to 

be called the physiotherapist), were provided with the medical records for the patient 

they were seeing. Only the patient was given access to the SOAP scenario. Under the 

objective section attachments were listed and the physiotherapist was required to 

know what attachments would be required, identify the correct attachment and 

connect the attachment appropriately to the simulator, using tape for invasive 

attachments.  

 

The scenario given to the patient also listed different treatment plans. Alternate 

treatment options were listed as well as the response to be given if the 

physiotherapist applied one of the treatments. An example of this was that the 

simulators respiratory rate was to be increased to a set value if the physiotherapist 

used head down tilt for postural drainage, or lowered if upright positioning or 

controlled breathing was implemented. The use of a list of alternate treatment and 

responses allowed for the scenario to progress no matter what option the 

physiotherapist chose. It also reinforced to the students, as physiotherapist and 

patient, what could occur in choosing a particular intervention option, thus 

reinforcing the clinical reasoning process. This meant that changing the simulation 

settings was a manual task, initiated by the patient, and not pre-loaded on to a 

computerised system.  

 

Following writing of the scenarios and development of the supporting 

documentation, the group of experienced clinicians and clinical educators reviewed 

the material again. The physiotherapists reviewed the format of the scenarios, the 
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additional material such as observation charts, medical records and chest Xrays. 

Minor changes were made based on this groups feedback. The changes involved 

placing more material in the medical record documents. The format of the scenarios 

was agreed to be appropriate. A small group of students who were not participating 

in the simulation sessions read the material for clarity and ease of use. Time out 

periods and reflective tutor-led discussion at the end of each session were utilised as 

per usual simulation sessions (Gaba, 2004). 

 

4.4 Data collection 

Twenty-one third year physiotherapy students have undergone simulation using this 

scenario method, as part of a larger study following James Cook University Human 

Ethics approval (H2384) (Jones & Sheppard, 2011b). The scenarios have also been 

used as case studies in scenario-based learning by more than eighty second and third 

year physiotherapy students prior to attending clinical placements.  

 

Following the simulation sessions the 21 students were asked to provide anonymous 

written feedback answering the open ended questions of- ‘How did you find the 

simulation experience’ and ‘Did you find the scenario format easy to use’. Students 

were asked to provide as much detail as possible in answering the two questions. 

Students were also asked to rate their ability to write in medical records using the 

same five point scale used previously. 
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4.5 Results 

Fifteen of the 21 students (71%) responded to the request for feedback regarding the 

simulation sessions.  One student rated their ability at two; six rated their ability at 

three; six at four and two at five. This meant that the average score was 3.6 out of 5.  

Although this was not a qualitative study the open ended questions were analysed 

using thematic analysis. From these questions the respondents reported that scenarios 

presented in this way have helped to: build their assessment skills and knowledge, 

reinforce the need to be specific with their questioning, and understand what would 

be required for clinical practice, especially regarding how to write in medical 

records. The following comment is reflective of this: ‘…I now really understand all 

the theory that you were talking about, it really helped me…’. Students felt that it 

was a great way to learn and help prepare for clinical placements with comments 

such as: ‘…all students should undertake this simulation…’ and ‘…it was nice to 

receive feedback without a grade being attached to it…’ reflecting this. 

 

Following completion of the simulated sessions feedback was obtained via an 

interview with the facilitator, who was an experienced clinical educator not involved 

in the scenario development. The facilitator indicated that students role playing the 

physiotherapist acted ‘…in a similar way to students in their first week of 

placement…’ and that the process ‘…reinforced communication skills and 

assessment process…’. The facilitator reported that whether acting as the 

physiotherapist or the patient ‘…students understand what treatment techniques to 

use, when seeing the consequences…’ and that it is ‘…a good stepping stone for 

students progressing onto clinical placement…’. 
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4.6 Discussion 

Utilising two students rather than a student and confederate aimed to reduce costs 

associated with payments to the confederate, training time and room usage. More 

students were able to access the simulated experience whilst being involved in a 

wider range of scenarios within eight hours of contact time. Students also reported 

feeling less intimidated because they were working with a fellow student they 

already knew. 

 

From the feedback it can be seen that from both the students and facilitator that the 

simulation sessions run in this way was a good learning experience. The simulation 

sessions appear to have helped to improve written communication as the ratings from 

the five point scale generally improved, with the average moving from 3 to 3.6. As 

well both the students and the facilitator believed that the simulation sessions were a 

good stepping stone prior to clinical placement. It would appear from the feedback 

that utilising two students in this way was an acceptable method of undertaking the 

simulations. This use of role play has been utilised in teaching health science 

students for numerous years with students taking on a number of different roles 

beyond the health professional role (Joyner and Young, 2006, Lambton, 2008) and 

thus the development of physiotherapy scenarios in this way is similar to previously 

reported methods. 

 

Feedback from the students and facilitator was undertaken in a descriptive manner, 

rather than as a qualitative study. This was due to the limited timeframes available 

with students about to go on clinical placements and the facilitator’s brief visit. 

Further qualitative research could be undertaken after running other simulation 
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sessions and also when students return from clinical placement. This would allow for 

a broader understanding of students’ perceptions of the simulation sessions and 

whether the students felt the simulations reflected the real world environment. 

Current research is focusing on the patients perception when developing simulation 

scenarios (Nestel, Cecchini, Calandrini, Chang, Dutta, Tierney, Brown and 

Kneebone, 2008, Nestel and Kneebone, 2010) which may be beneficial to add to 

future scenarios developments and reviews of the current scenarios. Use of the 

patient perspective has been shown to provide greater depth to the scenarios and the 

simulated experience. 

 

4.7 Conclusion 

This is the first identified article documenting an approach for developing simulation 

scenarios in physiotherapy. From the review of the literature and the experience of 

developing these scenarios the key steps in writing scenarios for simulation include: 

identify appropriate case studies; utilise experienced clinicians or educators to ensure 

the scenarios match real world experiences; write multiple stages for the scenario to 

allow progression of the scenario; utilise an appropriate format to match the learning 

objectives of the sessions; develop outcomes for different treatment options to reflect 

real clinical practice and to enable students to see firsthand the outcomes of their 

choices. Use of time outs, feedback and reflection will enable students to build on 

prior knowledge and help effective learning. Gaining feedback from students, 

educators, and clinicians should be undertaken to enable refinements to be made to 

the scenarios. 
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Use of a combination of mannequin simulator and student physiotherapists as a 

voice for the patient is a method that appears suitable for educating cardiorespiratory 

physiotherapy students as feedback from the students and the facilitator was positive 

and other health disciplines have used similar approaches. However, further research 

is needed to determine whether students feel that these scenarios reflect their clinical 

placement experiences.  Furthermore, this method of scenario development may be 

effective for physiotherapy education. However, further large scale research needs to 

be undertaken to determine whether this approach is suitable for other areas of 

physiotherapy or is suitable for case based learning. It is unknown whether this 

approach would be of assistance to other disciplines utilising simulation. 
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Appendix 4a An example of a physiotherapy scenario 

Learning Objectives: 
By the conclusion of this scenario students will have demonstrated the following 
learning objectives: 

• subjective and objective assessment, 
• interpreting assessment findings,  
• identifying and prioritising patients' problems,  
• selecting short and long term goals,  
• performing treatments,  
• discharge planning,  
• evaluation of treatment,  
• progressing interventions, and 
• writing in medical records 

 
Primary diagnosis – Jane is a 56 year old female with a 20 year history of 

bronchiectasis. 
HPC – increasing SOB at rest. SOB limits walking to 2m. Increasingly productive 

cough of thick green sputum. 
PMH 
Medications – she takes Ventolin 2 puffs via MDI as required 
 
SUBJECTIVE  
Social History – Lives with husband of 30 years. Low set house 
Smoking History –  
Pain – no pain 
Wheeze – none 
Cough – productive 
Sputum – is normally productive of a small amount of yellow sputum mainly in the 

morning. Currently productive of large amounts of thick green sputum 
Haemoptysis – nil 
Orthopnea – normally no, now very short of breath of lying flat 
Exercise Tolerance – She normally can walk long distances and up stairs/ slopes 

without SOB  
Home Program / Treatment – normally exercise and flutter 
Musculoskeletal problems – none 
 
OBJECTIVE  
General Observation 
Obs – HR 110 BP 138/78 RR 32 O2 sats 93% on O2 via HM at 10l/min, temp 37.4 
Cyanosis – nil 
Clubbing – mild 
Chest Shape / Posture – CE R=L =↓ bibasally  
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Breathing Pattern – SOB at rest with accessory muscle use+++. UCBP 
Palpation –  
Percussion – dull throughout R=L 
Auscultation – Ausc: BS↓ R= L throughout inspiratory crackles throughout.  
Cough – moist N/P 
Sputum – 
Dyspnoea – mild 
CXR – patchy infiltrates throughout – more bibasally. Flattened hemi diaphragms. 

Previous CT 2yrs ago shows moderate dilatation throughout most segments 
Exercise Tolerance / Capacity – N/A 
Musculoskeletal – 
Other –  
 
A: Poor gas exchange 

Sputum retention with infection 
SOB 
Decreased exercise tolerance 
Risk of complications e.g. DVT 

 
P: Increase O2 – NRM, improve O2 through secretion removal technique,  

Consider ABG especially if Sats ↓ with ↑O2. May need Venturi or consider NIV 
if Sats ↓ 
Positioning – upright 
Improve section clearance through ACB – 6 sets and if not productive try 
humidification or hypertonic saline 
Leg exercises for circulation 
Amb – assess when condition improves. Use O2 to shower/ toilet on commode 

 
Evaluation – Prod l/a M3 green sputum Sats 96% post ACB 

Continue ACB 6x6 hourly, leg exs hourly 
Review – 2–3x/day 
 
Other outcomes 

If lay flat or PD then RR 36 and sats 80% 
If IS then NP cough and ↑RR ↓sats 
If PEP/ Flutter prod cough but ↑RR ↓sats 
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Chapter 5 Assessing self efficacy 

Chapters 3 and 4 have outlined an educational model that situates simulation in a 

physiotherapy curriculum, and how simulation scenarios were developed and used in 

this study. This chapter details the method used to develop and assess self efficacy as 

undertaken in this study. It describes an investigation into how self efficacy, which 

may act as the link between knowledge and skills and student performance, can be 

measured and correlated with academic performance. 

 

The chapter is adapted, with minor alterations to ensure consistency, from: 

Jones, A., & Sheppard, L. (2011a). Developing a measurement tool for assessing 

physiotherapy students self efficacy: a pilot study. Assessment and Evaluation 

in Higher Education(First published on: 18 March 2011). doi: 

10.1080/02602938.2010.534765 

Accepted: 12th October 2010. 

The published version is reproduced in Appendix 5.2. 

 

Conference presentation 

This paper was presented as an oral presentation at: 

Jones, A. (2010). Measurement tool for assessing students’ self efficacy, Australian 

and New Zealand Association of Medical Educators. Townsville QLD. 
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5.1 Abstract 

The aim of this research was to determine whether self efficacy can be correlated 

with prior academic achievement and can be an outcome measure of education. A 

self efficacy instrument was developed and administered to physiotherapy students 

following completion of their pre-clinical theory experience. The questionnaire 

results completed by students regarding their self efficacy were compared with their 

pre-clinical theory performance prior to clinical placement. Sixteen third-year 

physiotherapy students completed and returned the self efficacy questionnaire. 

Correlation of the questionnaire results with the students’ pre-clinical grade was 

undertaken. A statistical correlation of 0.55 was found between students’ pre-clinical 

grade and their total self efficacy score. This indicates that self efficacy measurement 

is a possible outcome for educational interventions. 
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5.2 Introduction 

The role of health professional education is to increase a student’s knowledge and 

skill to enable independent practice and their ability to act responsibly as a 

competent professional, and hence be accountable to society (Higgs & Hunt, 1999). 

Whilst physiotherapy education measures skill and knowledge attainment along with 

clinical performance (McMeeken, Webb, Krause, Grant, & Garnett, 2005), what 

enables a person to use their skill and knowledge to be a competent professional and 

thus be accountable to society? What factors are involved that enable a student to 

take the skills and knowledge learnt in a class and utilise them in a clinical situation? 

Are we failing our students as educators by not understanding and assessing these 

factors? Bandura suggests that self efficacy is the link between skills and knowledge 

(Bandura, 1994). Thus, by assessing a student’s self efficacy as an outcome measure 

of education, along with knowledge and practical skills, we may obtain a better 

understanding of how a student performs in a clinical setting. 

 

5.3 Self efficacy 

Self efficacy is defined as a person’s belief about their capability to perform at a 

certain level (Bandura, 1994). This belief affects cognitive, motivational, affective 

and selection processes. A person’s self efficacy will determine how they approach 

tasks and how they respond to setbacks. It also determines what a person will do 

with the skills and knowledge they have (Pajares, 1997). Self efficacy differs from 

confidence because confidence is the strength of belief a person has, although not 

necessarily attached to a specific task, whilst self efficacy is task specific (Bandura, 

1997). Self efficacy can be developed through different experiences. Vicarious 
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experiences can increase self efficacy because seeing someone similar to oneself 

succeed following sustained effort can demonstrate to the observer that they, too, can 

succeed. Although verbal persuasion can raise a person’s motivation if they believe 

they are capable of succeeding, it is harder to raise self efficacy via verbal persuasion 

than it is to undermine it. A person also uses somatic and emotional reactions to 

judge their capabilities. This can raise or lower a person’s self efficacy, as can a 

positive or negative mood (Bandura, 1994; Pajares, 1997). Given the complexity and 

importance of self efficacy, its application in entry level health professional 

education is worthy of further consideration. 

 

Educational activities can influence a person’s self efficacy. Therefore, these 

activities should utilise methods that increase self efficacy (Bandura, 1994). 

Students’ self efficacy beliefs can correlate with motivation, academic performance 

and achievement (Pajares, 1997). However, self efficacy is contextual in that these 

beliefs are task and situation specific. In assessing self efficacy, there must be 

reference to a goal or task that is measured together with the strength of the person’s 

confidence regarding that goal or task. In order to adequately assess self efficacy, 

questions need to be posed that are similar to the questions the person would ask 

themselves in a particular setting and as they confront new ideas (Pajares, 1997). 

Allowing students to observe appropriate performance being modelled and then 

allowing them time for practice in a safe environment can help increase the student’s 

self efficacy. Positive verbal feedback highlighting good performance whilst giving 

examples of how to improve poor performance can also raise a student’s self 

efficacy. Simulated experiences appear to provide an experience to raise self efficacy 

(Meier, Henry, Marine, & Murray, 2005) because simulation intends to mimic or 
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portray the clinical situation using a range of options from mannequins to actors 

portraying patients (Jones & Sheppard, 2007). 

 

This paper reports the development of a measurement tool for assessing students’ 

self efficacy. The measurement tool aims to identify whether there is a link between 

academic achievement and self efficacy. Investigating physiotherapy students’ 

academic grade and their self efficacy beliefs prior to attending clinical placement is 

expected to generate further understanding of the role of self efficacy in preparing 

for clinical education.  

 

5.4 Literature review 

A search was undertaken for articles that discussed developing a self efficacy 

measuring tool, or measuring self efficacy in physiotherapy or other applicable 

health professional undergraduate students. The databases searched were Medline 

and CINAHL. Educational and psychology databases were not included because the 

aim of the search was to identify physiotherapy or other health professional research. 

The search terms and Boolean combinations used were: ‘confidence’; ‘self efficacy’; 

‘self belief’; ‘self worth’; ‘physiotherapy’; ‘medical’; ‘allied health’; and ‘health 

student’. Articles were excluded if the topic discussed self efficacy in the patient 

population rather than student population, or the article was not in English.  

 

The search identified nine articles that met the inclusion and exclusion criteria. 

These articles were first reviewed to determine if there was a suitable self efficacy 

questionnaire that could be used for physiotherapy students. None of the studies 

were undertaken with physiotherapy entry level students as the study population. 
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Therefore, the retrieved articles were then studied to identify an appropriate method 

for developing a self efficacy scale that could be used for physiotherapy students. 

Different approaches were found for the development of the self efficacy or 

confidence assessment. Three common themes were identified in the measurement 

tools. These were: development of self efficacy criteria or statements; assessing the 

level of confidence; and use of descriptors. 

 

The development of self efficacy criteria for assessment varied using reference to 

either learning objectives or clinical performance assessment criteria. In a study into 

the use of self efficacy to evaluate pharmacy curricular change, the statements on the 

self efficacy scale were created by translating each of the learning objectives into a 

corresponding item (Plaza, Draugalis, Retterer, & Herrier, 2002). This approach in 

converting learning objectives to self efficacy statements was also used in a study 

investigating surgical skills (Peyre, Peyre, Sullivan, & Towfigh, 2006), and a study 

in nursing where self efficacy was used to provide additional information to clinical 

evaluations (Clark, Owen, & Tholcken, 2004).  

 

Tools developed to measure confidence or self efficacy in medical and health 

students are varied but none have compared self efficacy with academic 

achievement. In a measurement tool developed to assess medical students’ 

confidence in the area of general practice, criteria linking tasks to confidence were 

identified by two academic clinicians and reviewed by educationalists for face 

validity (Liddell & Davidson, 2004). In four studies, students were asked to rate their 

confidence about certain tasks. However, no reasons were discussed as to why those 

tasks were chosen and limited information was provided regarding those tasks. One 
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of these four studies evaluated a medical web and simulation curriculum (Meier et 

al., 2005), and another evaluated a medical student ‘boot camp’ prior to starting a 

surgical internship (Esterl, Henzi, & Cohn, 2006). The third investigated a program 

of transition from medical student to doctor (Berridge, Freeth, Sharpe, & Roberts, 

2007) and the fourth used lunchtime seminars to introduce surgery to medical 

students, in which one question was asked regarding students’ confidence in their 

surgical skills (Riboh, Curet, & Krummel, 2007). In one study (Day, Yeh, Franko, 

Ramirez, & Krupat, 2007), medical musculoskeletal curriculum was assessed using 

students’ confidence regarding their ability to perform two components in a clinical 

setting; physical examination and differential diagnosis. None of the identified 

studies evaluated self efficacy or provided further insights into developing a self 

efficacy tool for entry level health professional education. 

 

A common way of measuring the level of self efficacy or confidence was with the 

use of five-point scales with anchoring descriptors (Berridge et al., 2007; Clark et al., 

2004; Day, Yeh, Franko, Ramirez, & Krupat, 2007; Riboh et al., 2007). The 

anchoring descriptors mean that only the first and last points on the scale have words 

to describe the level of confidence, and the points in between have no words 

describing them. One study also used a five point scale but used descriptors for each 

point (Day et al., 2007). Two studies reported using a five point scale but did not 

report if they used anchors or descriptors (Liddell & Davidson, 2004; Peyre et al., 

2006). Only one study used a six point scale with descriptors for each point (Plaza et 

al., 2002). 
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Since none of the tools to measure self efficacy were appropriate for entry level 

physiotherapy students, examples from the retrieved studies enabled key elements to 

be identified that were used to develop a new tool specifically for physiotherapy 

students.  

 

5.5 Method 

5.5.1 Design 

Informed by the literature review, converting physiotherapy learning objectives into 

statements was considered a suitable method for assessing students’ self efficacy. 

The aim of physiotherapy education is to produce competent graduates eligible for 

registration to practice, therefore the program objectives must match the standards 

for physiotherapy. In Australia, the standards have been developed by the Australian 

Physiotherapy Council (APC) in consultation with the physiotherapy community 

(Australian Physiotherapy Council, 2006). The standards relating to clinical practice 

were used to create statements as part of the self efficacy tool. These statements were 

worded in a way that related the clinical standard to the person completing the 

questionnaire, which helped to enhance content and criterion validity.  

 

Furthermore, each statement in the self efficacy questionnaire was related to a key 

criterion on which the student would be assessed whilst on their acute care clinical 

placement. This method of creating a self efficacy scale followed the ideas expressed 

by Pajares and the studies identified in the literature review, which helped to raise 

the tool’s predictive and explanatory ability (Pajares, 1997). Examples of the criteria 

used can be seen in Table 5.1. A five-point scale with the anchoring descriptors ‘very 
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little confidence’ and ‘a lot of confidence’ were used because this was a common 

approach found in the literature.  

 

Table 5.1 Questions in the self efficacy scale 

1. My training has adequately prepared me for my acute care placement 
2. My training has adequately prepared me for verbally communicating effectively and appropriately 
3. My training has adequately prepared me for communicating in writing effectively and 

appropriately 
4. My training has adequately prepared me for performing subjective assessments during my acute 

care placement 
5. My training has adequately prepared me for performing objective assessments during my acute 

care placement 
6. My training has adequately prepared me for interpreting assessment findings 
7. My training has adequately prepared me for identifying and prioritising patients’ problems during 

my acute care placement 
8. My training has adequately prepared me for selecting appropriate short and long term goals 

during my acute care placement 
9. My training has adequately prepared me for appropriately performing treatments during my acute 

care placement 
10. My training has adequately prepared me for performing discharge planning during my acute care 

placement  
11. My training has adequately prepared me for evaluating my treatments during my acute care 

placement 
12. My training has adequately prepared me for progressing interventions appropriately during my 

acute care placement 
13. My training has adequately prepared me for dealing with the range of patient conditions which 

may be seen whilst on my acute care placement  

 

An expert panel consisting of five practising clinicians with experience as clinical 

educators and as physiotherapists in acute care reviewed the questionnaire for 

content and relevance to the research aim. All were satisfied that the content was 

relevant to the research aim. They reported no concerns regarding the terminology 

used in the tool. The focus was on entry level physiotherapy students prior to their 

first significant clinical experience in acute care. 

 

This project was part of a larger study investigating the use of simulation in 

cardiorespiratory physiotherapy education, for which James Cook University Human 

Ethics Committee granted ethics approval (H2384). All participants in the pilot and 
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full study gave written informed consent. Participants were informed that their 

results would be confidential and that participation in this study would have no 

bearing on their allocation to a clinical placement, or on their grades on placement or 

in any subject. 

 

The tool was sent to five physiotherapy students at the end of their pre-clinical 

training to pilot the questionnaire. Students were asked to comment on how easy it 

was to complete the questionnaire; their ability to understand the questions, the 

layout and to check for face validity. The students reported that each of the questions 

was easy to understand, and that the questionnaire was quick and simple to complete. 

These students were not included in this study. Their feedback was used to make 

minor adjustments to the questionnaire layout. The students reported that the 

wording of the questions adequately reflected their thoughts and they believed that it 

met the aims of the tool. 

 

5.5.2 Participants 

Research participants (n=18) were third-year undergraduate physiotherapy students 

who had enrolled in this study, which was undertaken in July 2007 and July 2008. 

These students had completed pre-clinical training and were about to attend acute 

care clinical placements. The students were enrolled in a four year Bachelor of 

Physiotherapy program. Pre-clinical academic subjects were completed within the 

first two and a half years, with students attending clinical placements in the second 

half of third year and the first half of fourth year. The final half of fourth year 

includes advanced topics in physiotherapy, management, health ethics and law. Each 

cohort consists, on average, of fifty students by the end of first semester third year. 
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The participating students were representative of that student cohort, with 20% being 

male and the average age being 20.0 years. 

 

5.5.3 Procedure 

Students completed two pre-clinical cardiorespiratory/acute care subjects prior to 

attending clinical placements. These two subjects had a combined total of fifty-two 

hours of lectures and ninety-two hours of practical classes. The subjects covered the 

theoretical and practical skills required of a new graduate physiotherapist to be 

competent in practising in the acute ward setting and in cardiorespiratory outpatient 

rehabilitation. Marks from these two subjects were combined to create a score out of 

one hundred, which was used as the pre-clinical score. Students were provided with 

information sheets advising them that the questionnaires would be compared to their 

pre-clinical score to identify whether there was a link between prior academic 

achievement and self efficacy. Students were requested to complete the self efficacy 

questionnaire and return the form prior to attending their clinical placements. 

Students were assured that they did not need to complete the form to remain in the 

larger simulation study.  

 

5.5.4 Data analysis 

Statistical analysis was performed using SPSS version 17.0 (SPSS Inc, Chicago). 

The pre-clinical score was correlated with each question on the self efficacy scale, 

using Spearman rho correlation due to the non-parametric nature of the data. 
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5.6 Results 

Sixteen questionnaires were returned (88.89% response rate). The results discuss the 

findings from these questionnaires. The average pre-clinical grade was 64.63% with 

a standard deviation of 6.71. 

 

The frequency of students’ responses for each question on the self efficacy 

questionnaire can be seen in Table 5.2. Over 80% of the students scored their self 

efficacy at three or above for each question on the scale. There was statistical 

correlation between the pre-clinical score and questions two and eleven of the self 

efficacy scale. Question 2, regarding verbal communication, showed a Spearman’s 

rho of 0.50 with a 2-tailed significance of 0.05. Question 11, regarding evaluation of 

treatment, showed a Spearman’s rho of 0.52 with a 2-tailed significance of 0.05. All 

other questions on the self efficacy questionnaire had no significant correlations with 

the pre-clinical mark. The total self efficacy score had a moderate positive 

correlation with the pre-clinical score with a Spearman’s rho of 0.55, with a 2-tailed 

significance of 0.05. 

 

Table 5.2 Frequency table of student responses on the self efficacy questionnaire 

Question 
no. 

Response 
1 2 3 4 5 

1 0 0 11 3 2 
2 0 1 5 7 3 
3 0 6 5 4 1 
4 0 0 5 8 3 
5 0 1 6 5 4 
6 0 3 8 4 1 
7 0 2 4 7 2 
8 0 1 6 8 1 
9 0 1 7 6 2 

10 0 2 6 6 2 
11 0 0 5 8 3 
12 0 1 7 6 2 
13 0 1 8 6 1 
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5.7 Discussion 

The reference point used in this self efficacy study related to pre-clinical grades and 

the learning objectives of the curriculum studied. However, in the health literature, 

most areas of self efficacy investigation are health related self efficacy, which 

focuses on health belief and changes in health belief (Holden, 1991). It is possible 

that insights could be gained by understanding how self efficacy belief affects 

learning outcomes. 

 

No previous studies were found in the health science education literature that 

correlated prior academic performance and self efficacy. In this study, there was no 

correlation between academic achievement (the pre-clinical score) and all but two 

questions on the self efficacy scale. This shows limited agreement with the previous 

research (Pajares, 1997) ,which found that self efficacy correlated with academic 

performance and achievement for school aged children.  

 

The significant findings indicate that the pre-clinical training obtained by these 

students may have helped develop their self efficacy for acute care physiotherapy in 

the areas of verbal communication (question 2) and being able to evaluate their 

treatments (question 11). It is not known why these two questions were the only ones 

to correlate with pre-clinical grades. It may be that the pre-clinical assessment did 

not accurately reflect all areas in which students were asked to rate their self 

efficacy. Another reason that there were not as many significant correlations between 

pre-clinical grades and the self efficacy questions could be due to the low numbers in 

the study.  
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Limitations in the study include the inability to statistically assess the reliability of 

the tool due to the small sample size. The literature on which the development of the 

self efficacy tool was based was limited to health professional students, as can be 

seen by the search strategy. This was due to the clinical, hands on nature of these 

professions, which most closely relate to physiotherapy practice. This may have 

limited the variety of tools available to measure self efficacy but the literature found 

was similar enough to be able to develop an appropriate self efficacy questionnaire. 

 

These results demonstrate how self efficacy may be used in evaluating educational 

methods, and that the creation of this tool was suitable to develop an understanding 

of preparedness and perceived confidence in physiotherapy students prior to 

attending learning situations in clinical settings. Use of this tool may aid in formative 

assessment because students can rate their self efficacy at certain points during a 

subject. This would allow students and lecturers to identify areas of strengths and 

weaknesses in students’ understanding of the content for that subject. Use of the tool 

with other assessment items could help students develop a study plan for end of 

semester exams and prepare them for clinical placements. Students who have low 

self efficacy could also receive additional support from lecturers and learning 

advisors. Furthermore, simulated experiences prior to clinical placement may aid in 

the development of higher self efficacy and potentially higher grades on placement 

for these students. 

 

Further evaluation of the correlation between academic achievement and self 

efficacy prior to attending clinical placement needs to occur across various 

physiotherapy sub-disciplines to determine if this type of questionnaire is suitable for 
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predicting which students may have low self efficacy across different areas of 

physiotherapy. Further research is needed to determine whether the self efficacy 

scores correlate with the results of grades obtained whilst on clinical placement. Self 

efficacy may then be used as a predictor of clinical performance. Clinical practice 

may improve self efficacy more than the academic environment because self efficacy 

is developed through experience. This has implications for work integrated learning. 

It is also important to understand how to best measure self efficacy and whether it 

can be used as a predictor of tailoring learning to individual student needs. Finally, 

further studies need to be undertaken to determine if the use of a self efficacy 

questionnaire is a reliable and useful tool to assess or compare different educational 

interventions. 

 

5.8 Conclusion 

Self efficacy has been widely applied in school settings. Less is known about its 

application and use in undergraduate health professional education. Given that this 

pilot study considered pre-clinical theory, it is possible self efficacy is developed 

more, or operationalised, in the act ‘of doing’ so that repeating the study during and 

after clinical placement may yield different results. In health professional education, 

the modelling and practising of skills may be further developed into competent skill 

with clinical placement achievements on actual or simulated patients, rather than in 

the academic environment alone. Furthermore, greater understanding is needed 

regarding the measurement of self efficacy, and how to influence self efficacy 

through simulation and education.  
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Chapter 6 Simulation randomised controlled trial 

This chapter details the method and findings of the randomised controlled trial 

undertaken to investigate whether simulation improves cardiorespiratory 

physiotherapy clinical performance. 

 

It is adapted, with minor alterations to ensure consistency, from: 

Jones, A., & Sheppard, L. (2011d). Use of a human patient simulator to improve 

physiotherapy cardiorespiratory clinical skills in undergraduate physiotherapy 

students: a randomised controlled trial. Internet Journal of Allied Health 

Science and Practice, 9(1).  

Accepted 16th Spetember 2010. 

The published version is reproduced in Appendix 5.3. 

 

Conference presentation 

This paper was presented as an oral presentation at: 

Jones, A. (2010). Does the use of a human patient simulator improve the 

development of physiotherapy cardiorespiratory clinical skills in undergraduate 

physiotherapy students?, Australian and New Zealand Association of Medical 

Educators. Townsville QLD. 
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6.1 Abstract 

Purpose: To investigate whether additional training with a human patient simulator 

improves cardiorespiratory physiotherapy practice in undergraduate physiotherapy 

students. 

 

Method: A randomised controlled trial was undertaken with fifty third-year 

physiotherapy students from James Cook University, Queensland Australia. 

Participants in the intervention group underwent two four-hour sessions of patient 

simulator training in addition to their normal cardiorespiratory physiotherapy 

training prior to attending clinical placements. Participants in both the intervention 

and control groups were assessed weekly for six weeks on their clinical ability whilst 

on clinical placement.  

 

Results: Mann-Whitney U test was used to compare the training group with the 

control group. No significant difference was found between groups. 

 

Conclusion: This study indicates that simulation, as undertaken in this manner, does 

not improve clinical ability in cardiorespiratory physiotherapy. Further studies are 

needed to determine whether more training time is required or simulation must be 

fully integrated into the curriculum.  
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6.2 Introduction 

Human patient simulators, or mannequin simulators, have been used in medical and 

nursing education for a number of years (Good, 2003; Jones & Sheppard, 2007; 

Weller, 2004; Wilson, Shepherd, Kelly, & Pitzner, 2005). The use of mannequin 

simulators in teaching allows students to practise in a safe environment without risk 

to patient safety. Also, students are able to practise as often as required, the 

complexity of patient scenarios can be controlled and students can develop 

confidence in their skills prior to patient contact (Good, 2003; Owen & Plummer, 

2002; Peteani, 2004; Wilson, et al., 2005). The greatest success in simulator training 

has been achieved in the development of particular psychomotor tasks such as 

endoscopy, intubation and laparoscopic techniques. Research into these psychomotor 

tasks showed that simulator training improves participant skills in the real world 

(Banks, Chidnoff, Karmin, Wang, & Pardanani, 2007; Chopra, et al., 1994; Howells, 

Gill, Carr, Price, & Rees, 2008; Kory, et al., 2007). However, it also became evident 

that this training needs to be specific for each type of task because knowledge gained 

in one experience does not necessarily transfer over to another experience (Fraser, et 

al., 2009; Park, et al., 2010).  

 

Physiotherapists perform a number of psychomotor tasks, for example manual 

hyperinflation, suctioning and joint mobilisations, which have the potential to put 

patients at risk. There is little evidence to show how much practice is required to 

train physiotherapists adequately to safely perform these skills. There has also been a 

reduced amount of access to patient clinical situations and there is no guarantee that 

undergraduate students will be able to gain direct practical experience in a wide 

range of areas (Hassam & Williams, 2003). The current healthcare climate, with 
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patients having a reduced length of stay, increased patient acuity and justifiable 

concerns regarding patient safety has decreased the amount of patient contact a 

student may obtain (Jones & Sheppard, 2007).  

 

One area in which mannequin simulators may be used in physiotherapy education is 

cardiorespiratory physiotherapy. In many countries, physiotherapists assess and treat 

patients with a wide range of respiratory and cardiac conditions. It has been found 

that use of a mannequin simulator can reduce the amount of time a student needs to 

obtain competency in a skill in a clinical setting (Good, 2003). There is some 

evidence that simulation can transfer into improved patient care (Wayne, et al., 

2008), therefore skills could be practised on a mannequin simulator and transferred 

to the clinical setting when competency is obtained. Furthermore, mannequin 

simulators could improve the clinical experience for physiotherapy students, reduce 

the amount of clinical supervision required, save money for health services providing 

clinical experiences, reduce the amount of time required for physiotherapy students 

to become competent on a clinical placement and protect patient safety (Jones & 

Sheppard, 2007). 

 

There are no known studies that have investigated the use of mannequin simulators 

in physiotherapy education for transfer of learning to a clinical situation. Few 

studies, in general, have investigated the use of mannequin simulators as a means for 

reducing the amount of time students take to become competent in a clinical setting. 

A systematic search of the literature by Jones and Sheppard in 2007 identified only 

two articles on the use of mannequin simulators in physiotherapy (Jones & 

Sheppard, 2007). These two articles found inconclusive results regarding the use of a 
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mannequin simulator and physiotherapy performance. One study found that chest 

percussion using a doll and a force plate improved student performance in the 

technique (Hassam & Williams, 2003), while the other study found that physical 

therapy students’ confidence improved after practice in a mock intensive care unit 

(Chattoo & Dennis, 1997). Neither of these studies investigated whether these skills 

were transferred to the clinical setting. Following the same search strategy as Jones 

and Sheppard (2007), an up-to-date review of the literature to May 2010 found 

nineteen new articles, but none of these were physiotherapy specific. Eighteen out of 

the total thirty-seven articles were randomised controlled trials, with the next most 

common research methods being crossover studies (five articles), systematic reviews 

and observational cohort studies (four articles of each design). None of these studies 

investigated skills that cardiorespiratory physiotherapists use.  

 

Furthermore, calls have been made for research to investigate whether skills learnt 

using simulation transfer to real world situations rather than research concentrating 

on participants’ perceived benefits of that training (de Giovanni, Roberts, & Norman, 

2009; Laschinger, et al., 2008). However, the results of simulator training in many 

studies, especially in the field of nursing, still use satisfaction or confidence as an 

outcome measure (Cant & Cooper, 2010; Harder, 2010; Laschinger, et al., 2008). 

Satisfaction and confidence are poor indicators for simulation training because it 

does not show whether the learning experience produces positive learning benefits. 

 

Two reasons for the poor outcomes in simulation training may be the choice of 

research design and the time spent on simulation training. Randomised controlled 

trials (RCTs) are still the most common form of research design with eighteen 
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studies out of thirty-seven. The use of randomised controlled trails is seen as a ‘gold 

standard’ in the health field, and particularly in medicine where RCTs are given 

precedence over other types of research. Furthermore, twenty-five of the studies 

found used less than ten hours training with the mannequin simulators. There are a 

number of reasons for this, including a lack of simulators, especially at the high-

fidelity end where they are extremely expensive, and the resultant limited time 

students can practise techniques using the simulators. In addition, simulation has 

been used instead of other teaching strategies, such as case studies or didactic 

lectures, which would have normally involved less than ten hours training. 

Simulation is a different type of training and requires a different approach (Barsuk, 

Ahya, Cohen, McGaghie, & Wayne, 2009; Haycock, et al., 2009; Howard, Ross, 

Mitchell, & Nelson, 2010; Ten Eyck, Tews, & Ballester, 2009). 

 

Given the lack of research into the use of simulators in physiotherapy, and 

particularly cardiorespiratory physiotherapy, this study explored whether the use of a 

low- to medium-fidelity mannequin simulator (MS), defined as a mannequin driven 

by a computer to allow the manipulation of physiological parameters, improves the 

development of physiotherapy cardiorespiratory clinical skills (Jones & Sheppard, 

2007). 

 

6.3 Research aims 

The aims of this research were to determine whether: 

• physiotherapy students who have additional training on a mannequin 

simulator would score at least 8% higher on clinical placement compared to 

those students who undertake a traditional learning program. Eight percent 
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was chosen because students felt this was a significant improvement and 

liable to take most students up one grade 

• the use of a mannequin simulator would reduce by one week the time needed 

for physiotherapy students to become competent in cardiorespiratory 

physiotherapy skills on a clinical placement  

• students with pass scores (50–64.99%) in pre-clinical cardiorespiratory units 

would improve more with training on the mannequin simulator than those 

without this training. 

 

6.4 Method 

An experimental design was used. Participants were randomly allocated to either the 

intervention or control group: 

• intervention group: those who received training using a mannequin simulator 

for two four-hour sessions in addition to traditional training 

• control group: those who received no additional training, beyond traditional 

training. 

 

6.4.1 Allocation 

A computer software random number generator program was used to generate the 

randomisation list, which was kept off site by author LS. This list stated which 

numbers were allocating participants to intervention or control groups. Numbers 

were placed into opaque envelopes and sealed, then AJ distributed the envelopes to 

participants. This allowed AJ to remain blinded to group allocation until all data had 

been collected. 
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6.4.2 Participants 

Potential participants consisted of third-year undergraduate physiotherapy students at 

JCU, Australia who were recruited between July 2007 and July 2008. Verbal and 

written information regarding the aims of the study was provided and potential 

participants were informed that non-participation would in no way affect their 

progression in the physiotherapy program. They were also informed that any 

additional assessments used within the study could not to be used for progression 

within the program. Those who volunteered signed an informed consent form prior 

to enrolment in the study. 

 

Traditional training involved didactic lectures, practical sessions and tutorials in two 

cardiorespiratory/acute care subjects (PS2002 Physiotherapy 1 and PS3001 

Physiotherapy 3) over two semesters; second semester second year and first semester 

third year. These two subjects had a combined total of fifty-two hours of lectures, 

ninety-two hours of practical classes and four hours of clinical experience supervised 

by an academic staff member. Classes covered the theoretical and practical skills 

required of a new graduate to practise cardiorespiratory physiotherapy techniques 

appropriate for the Australian healthcare system. The clinical experience involved 

students seeing patients in pairs and undertaking a basic assessment and treatment of 

stable surgical or respiratory patients. All participants in this study had completed 

this training five weeks prior to attending clinical placements. No participant had 

undertaken any formal clinical placement in the second half of third year and the first 

half of fourth year. The first clinical placement subject, PS3005 Physiotherapy 

Theory and Application 1, occurred in the second half of third year and involved 

students attending two six-week placements. The first half of fourth year involved 
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students undertaking their second clinical placement subject, PS4001 Physiotherapy 

Theory and Application 1, which involved three six-week placements. Students 

would attend an acute care placement at any one of the five placements in the two 

subjects. 

 

6.4.2.1 Inclusion criteria 

Participants were eligible for inclusion if they had passed the cardiorespiratory 

subjects described earlier and were permitted to enrol in the first clinical placement 

subject (PS3005 Physiotherapy Theory and Application 1). 

 

6.4.2.2 Exclusion criteria 

Participants were excluded from the study if they had transferred into the Bachelor 

of Physiotherapy degree without completion of the JCU cardiorespiratory subjects. 

This allowed for standardisation of cardiorespiratory training prior to allocation to 

the intervention or control group. 

 

6.4.2.3 Withdrawal 

Participants were withdrawn from the study if they: 

• withdrew consent  

• withdrew from the Bachelor of Physiotherapy degree prior to starting the 

cardiorespiratory/acute care clinical placement 

• failed the first clinical placement subject (PS3005) without having completed 

a cardiorespiratory/acute care placement. 
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6.4.3 Intervention 

The intervention group received traditional training and then an additional eight 

hours of training on a medium-fidelity mannequin simulator, the Nursing Anne 

VitalSim™ (Laerdal), which allowed for moderate interaction between mannequin 

and the user (Jones & Sheppard, 2007). This interaction allowed modification to 

lung and heart sounds as well variations to blood pressure, respiratory rate and ECG 

based on the conditions and treatments being practised. 

 

The intervention group, in pairs, practised assessment and treatment techniques 

appropriate to the given scenarios that were developed by the principal investigator 

(AJ) and outlined in detail in Chapter 4 (Jones & Sheppard, 2011). In short, the 

scenarios represented major conditions seen in cardiorespiratory physiotherapy 

practice, which were validated by physiotherapy experts. Elements associated with a 

patient’s care in hospital were reproduced, such as X-rays, observation charts, past 

and current medical records and relevant laboratory tests. Attachments such as 

oxygen delivery devices, indwelling catheters and intravenous lines were also used 

as appropriate. The elements of patient care and attachments were consistent within 

each scenario.  

 

An experienced cardiorespiratory physiotherapy clinical educator trained in using the 

simulator facilitated the sessions. The facilitator was not involved in either the 

traditional training or future clinical education placements for the study participants. 

The simulator sessions were held one week prior to the participants attending their 

first clinical placement. Participants were randomly allocated to set simulation 

session times by having their name, the day and time pulled out of a hat. All 
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participants in the simulation training completed the same scenarios. The participants 

worked in pairs, one acting as the physiotherapist and one as the voice of the patient 

for one scenario. The student role playing the voice of the patient was in another 

room and was able to manipulate the mannequins’ physiological parameters via 

remote control. The students then swapped roles when undertaking another scenario. 

The facilitator provided prompting and feedback regarding the participants’ 

performance. This process followed the same process that occurs with clinical 

educators in clinical settings. 

 

6.4.4 Outcome measure 

The APP version five measurement tool was used (Dalton, Keating, & Davidson, 

2009). This tool is used nationally in Australia to assess physiotherapy students’ 

performance in clinical practice. The APP assesses a number of different 

components (Table 6.1). Each component has criteria that describe an achieved level. 

The levels are scored on a scale of zero to four. The scores for each criterion were 

totalled to achieve an overall competence score (CS). The scores obtained by the 

APP tool have been through a validation and reliability process, which has shown a 

high inter-class correlation coefficient (ICC) of 0.96 (95% confidence interval of 

0.93 to 0.98) (Dalton, et al., 2009). 

 

6.4.5 Sample size 

No students from JCU had attended clinical placements at the time of the study. As a 

result, there was no historical data, such as the mean clinical mark or standard 

deviation for acute care placements, available to calculate a required sample size. 
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Table 6.1 Clinical evaluation components 

Subjective assessment 
Objective assessment 
Interpretation from assessment findings and other 
resources 
Appropriate intervention plan 
Execution of intervention techniques 
Evaluation methods 
Evaluation guides patient management 
Communication and rapport 
Professional behaviour 
Documentation 
Safety 
Reflective practice 
 

In discussions with experienced clinicians involved in clinical assessment, an 

average clinical mark was considered to be 67%. In discussions with forty five third 

year physiotherapy students prior to attending clinical placements student were asked 

what they believed would be a significant improvement in marks. The students 

overwhelmingly reported that they felt that being able to move up to the next grade 

(from 67% to 75%) was a significant difference based on an educational method. At 

JCU, a pass grade is 50-64.99%, credit 65−74.9%, distinction 75−84.9% and high 

distinction 85−100%. Therefore, the sample size was calculated as thirty participants 

for each group (α 0.05, power 0.8) using the average mark of 67% and standard 

deviation of ten marks. Participants needed to be enrolled from third-year 

physiotherapy students in two separate years (2007 and 2008) to achieve this sample 

size. 

 

6.4.6 Ethics  

James Cook University Human Ethics Committee granted ethical approval (H2384). 

Written informed consent was obtained from the participants and clinical educators 
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wishing to participate in the study. Participants and clinical educators could 

withdraw from the study at any time without prejudice. 

 

6.5 Data collection 

The cardiorespiratory/acute care placements ran for six weeks in Queensland’s 

public hospitals. All participants on placement were assessed by their clinical 

supervisor at the end of three and six weeks using the APP tool. In addition, all 

participants enrolled in the study were assessed at the ends of week one, two, four 

and five to detect when participants became competent whilst on clinical placement, 

and to determine whether the intervention group achieved competence one week 

earlier than the control group. The APP is measured out of 80 and ‘competent’ is 

defined as achieving a score of 40, as per Dalton, et al. (Dalton, et al., 2009). The 

principal investigator (AJ) gathered grades for the cardiorespiratory/acute care 

subjects (PS2002 and PS3001) from the participants’ academic record after all study 

data were collected. Each participant’s pre-clinical placement score was calculated 

by combining both grades and dividing by two to create an average percentage 

grade.  

 

Clinical educators, who indicated they would participate as assessors, were given 

verbal and written information about the study. Written informed consent was gained 

from six clinical educators at four hospital sites where cardiorespiratory placements 

occurred for JCU students. Clinical educators who participated in the study were 

blinded to group allocation, although they could not be blinded to participants in the 

study versus those not in the study due to the additional collection of data for those 

participating compared to those not participating. All clinical educators, whether 
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assessing participants or not, were provided with the assessment tool (APP) and 

training regarding its use. 

 

6.6 Data management 

All data were stored in a spreadsheet for ease of data entry and then imported into 

SPSS version 17 (SPSS, Chicago). Participants were identified using codes to 

maintain anonymity. The clinical educator sent all APP forms relating to the study to 

the Clinical Education Coordinator, JCU Physiotherapy. The Clinical Education 

Coordinator gave relevant data for participants enrolled in the study to the principal 

investigator, and kept original APPs required for participants’ university grades. All 

written informed consent forms and APP forms were stored in a locked drawer of a 

filing cabinet in the principal investigator’s office.  

 

6.7 Results 

Sixty-two participants were enrolled in the study, with thirty-one each in the 

intervention and control groups. Ten participants allocated to the intervention group 

and two in the control group withdrew from the study prior to attending training or 

placement, as can be seen in Figure 6.1. Results are reported only for those students 

who remained in the study. Both groups were well matched demographically, with 

six males in the control group and five in the intervention group. The average age for 

the control group was 20. 4 years and for the intervention group it was 19.9 years. 

There was no significant difference between the groups’ pre-clinical placement 

grades, with the control group mean 64.11 standard deviation 7.16; and simulation 

group mean 64.93 standard deviation 7.43 (p=0.64). Data were not available for all 

six weeks for all participants. The control group had twenty participants with all data 
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whilst the intervention group had ten. Seven participants in the control group and 

five in the intervention group had data only for week six. Individual student data is 

presented in Appendix 6a. 

 
Figure 6.1 Flow diagram of research method 
 

Results from the APP were collated and data analysis performed. The Mann-

Whitney U test was used to compare the intervention and control group because APP 

scores and pre-clinical placement grades were not normally distributed. Multivariate 

analysis was undertaken following return of all data to determine whether there was 

Enrolled into study  
N= 62 

Randomisation and allocation 
Simulation= 31 

Control= 31 

Withdrawn 
N= 10 simulation 

N= 2 control 

Simulation training 
N= 21 

Two four-hour sessions 
one week prior to first 

clinical placement 

Control 
N= 29 

Placements 
6 weeks acute care, 

minimum 32.5 hours a 
week. Assessed at end of 
weeks 1, 2, 3, 4, 5 & 6 
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any relationship between APP scores and when participants went on placement (i.e. a 

participant’s first through to their fifth placement), or the location where a 

participant went on placement. There was no significant effect for when or where a 

participant went on placement.  

 

The first aim of the study, whether physiotherapy students who have additional 

training on a mannequin simulator would score at least 8% higher on clinical 

placement as compared to those students who undertake a traditional learning 

program, was analysed by between group (intervention and control) analysis of 

competence scores for weeks one to six. No significant differences were found 

between groups. The second aim, whether the use of a mannequin simulator would 

reduce by one week the time needed for physiotherapy students to become 

competent in cardiorespiratory physiotherapy skills on a clinical placement, was 

analysed by within group analysis of competence scores to determine whether there 

was a plateau in APP scores. Table 6.2 shows there was no plateau in either the 

intervention or control groups as the APP scores continued to rise. The third aim of 

the study was whether students with pass scores (50–64.99%) in pre-clinical 

cardiorespiratory units would score higher on the APP following training on the 

mannequin simulator than those without this training. This was assessed by between 

group (intervention and control) analysis for those participants with a pass grade as 

their pre-clinical placement grade with weeks one to six competence scores. No 

significant difference was found in the APP scores between the intervention and 

control groups in weeks one through to six for pass-only participants. 
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There was a trend for the intervention group to have a smaller range in their APP 

scores each week compared to the control group. Table 6.2 shows that the smallest 

difference in the range between the control and intervention groups was one grade 

point for the pre-clinical placement grade. The smallest difference in range for the 

APP score was two points in week one. The largest difference between the ranges for 

APP score was in week five, with a difference of nineteen points. 

In this study, the reliability of the APP scores was 0.95 with a 95% confidence 

interval of 0.92 to 0.97 using the ICC. A power calculation using the actual means 

and standard deviations found a power of 0.205 with an α of 0.05. 

 

Table 6.2 Descriptive statistics for each group by week 

 Control Intervention Mann- 
Whitney U Mean Std Dev Range Mean Std Dev Range 

Pre-clinical 64.1 7.2 31 64.9 7.4 30 0.62 
Week 1 25.9 10.0 34 23.3 10.8 32 0.44 
Week 2 33.2 9.3 34 33.6 8.4 24 0.18 
Week 3 40.2 8.2 28 40.9 6.6 19 0.51 
Week 4 44.4 9.4 35 46.1 8.4 28 0.50 
Week 5 51.4 9.8 42 52.5 8.1 23 0.59 
Week 6 60.7 9.1 36 58.7 8.4 29 0.35 
 
 

6.8 Discussion 

No difference was found between traditional training (control group) and traditional 

training with additional simulator training (intervention group) as measured by the 

APP. This was the same for those participants who had received a pass grade in their 

pre-clinical placement subjects. There was no difference in the time taken to become 

competent between the intervention and control group. These findings differ from 

those of Good (2003), who found that simulation training can reduce the time needed 

to become competent in the clinical setting (Good, 2003). 
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There are a number of reasons why no difference between groups could be found for 

the research hypotheses in this study. First, training exposure may not have been 

long enough. It may be that simulation for more than eight hours is required to show 

an effect, because this study was not looking at teaching psychomotor tasks but 

integration of assessment and clinical reasoning to develop an appropriate treatment. 

However, many simulation studies have used less than eight hours of training and 

have found positive results when investigating learning of psychomotor tasks or 

communication skills (Jones & Sheppard, 2007). Eight hours was chosen for this 

study as it was more time than found in most studies and was achievable given the 

curriculum timeframes. 

 

A second reason may be that the outcome of clinical practice was assessed only on a 

weekly basis. Given that simulation training was for eight hours and assessment was 

completed after a minimum of 32.5 hours, it may be unreasonable to assume that a 

difference could be detected after the longer time period. Asking physiotherapy 

clinical educators to assess participants more frequently was felt to add too much to 

their workload and thus potentially reduce recruitment to the study. A third reason 

may be that simulation needs to be embedded in the curriculum and not be 

something additional. Embedding the simulation into the curriculum may have 

resulted in fewer withdrawals from the study and an increase in its power. However, 

many simulation studies have used simulation as a stand alone educational method 

that is not embedded into a health science curriculum (Issenberg, McGaghie, Petrusa, 

Gordon, & Scalese, 2005). 
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The difference in the ranges between the control and intervention groups initially 

show that the two groups were evenly matched with regard to their pre-clinical 

placement grade, and their clinical performance (the week one APP score). The 

difference in the ranges of APP scores changed as the placements progressed. The 

smaller range in scores for the intervention group is in part due to the lowest mark in 

that group being higher each week than in the control group. In addition, the highest 

APP score each week was also found in the control group. The finding that the 

lowest mark each week for the APP was not in the intervention group may indicate 

that the simulation training helped to improve clinical ability a little more than 

traditional training alone. If this was the case, it could be assumed that the highest 

score would also be found in the intervention group, but it was not. It may be that the 

simulation training helped participants to assess, reason and treat in a more 

standardised manner than with the traditional training alone. This may then indicate 

that students who are at risk of failing clinical placements should receive simulation 

training as a remedial measure prior to attending clinical placements, even though 

participants with a pre-clinical placement pass grade did not improve more with 

simulation training. This study was not powerful enough to determine accurately 

whether simulation for students with a low pre-clinical grade could benefit more 

from simulation training. Therefore, a larger study is required to investigate this 

further. 

 

Another reason this study did not find an improvement in clinical ability may be the 

fidelity of the simulated experience. Nursing Anne was used as the simulator in a 

ward environment. This simulator allows auscultation findings to be adjusted, as 

well as blood pressure and heart rate. Medical records, medical attachments and 
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results of clinical investigations, such as chest X-rays, were provided for the 

participants. Given that the simulator is not able to move independently, it restricts 

the clinical information available for physiotherapy participants. The fidelity, or 

realism, of a simulated experience is one of the stated reasons for the success of 

simulation as an education intervention (Issenberg, et al., 2005). Nursing Anne is a 

full body simulator and costs around A$16,000, which is much cheaper than high-

fidelity simulators, even though high-fidelity simulators also do not have 

independent movement, except in chest rise and fall, which adds only slightly more 

realism for physiotherapy assessment and treatment. Further studies are required to 

determine whether high-fidelity simulation is more appropriate for physiotherapy. If 

physiotherapy as a profession wants to utilise simulation as an educational 

intervention, it may be that it needs to investigate what simulation can be used for, or 

to help companies who develop simulators to produce a simulator that is more 

appropriate to physiotherapy needs. 

 

This study has shown that simulation can be used in cardiorespiratory physiotherapy 

education. Use of simulation, as has occurred in this study, potentially ensures that 

students are adequately prepared to assess and treat patients in acute care. The use of 

simulation in a non-threatening environment and in a low stakes situation may have 

allowed students to feel more comfortable and further reinforced a standardised 

approach to acute care physiotherapy practice.  

 

6.8.1 Limitations  

There were a number of issues with the way this study was undertaken that may have 

had a bearing on the results. There was a delay between participants receiving 
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simulation training and when they may have attended their acute care clinical 

placement. Financial and logistical reasons meant all participants were trained prior 

to attending their first clinical placement. Thus, there could be up to nine months 

delay between simulation training and cardiorespiratory/acute care clinical 

placement, and assessment with the APP. A participant could have forgotten some of 

the lessons learned during the training experience. However, statistical analysis using 

multivariate analysis showed that there was no significant effect for when the 

participant went on placement, and thus this delay appeared to have had minimal 

effect, although this cannot be fully ruled out. 

 

Cardiorespiratory/acute care clinical placements were provided in a number of public 

hospital sites, which meant that multiple clinical educators were involved in 

assessing participants. Multivariate analysis determined that there was no significant 

effect on the APP scores across the multiple sites. Even though Dalton, et al. (2009) 

have shown that the APP has good inter-rater reliability (0.96 ICC), which was 

reproduced in this study (0.95 ICC), it is not possible to rule out any effects the 

different sites and different physiotherapy clinical educators may have had on the 

results. The small sample size made it more difficult to pick up these differences 

(Dalton, et al., 2009). It may be that different clinical sites and educators had more 

effect on some participants’ learning than other sites and educators. It is 

recommended that the APP continue to be used as an outcome measure for clinical 

ability in physiotherapy simulation trials because it has been found to be a valid and 

reliable measure. 
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There was a large amount of missing data in the study. It appeared that asking 

clinical educators to remember to assess some students on a weekly basis caused 

problems. This may have been due to the increased workload required to assess on a 

weekly basis or it may simply have been that the educators forgot who they had to 

assess weekly. Emails and phone calls were sent to remind clinical educators to 

assess participants in the study because not all students who attended acute care 

placements were enrolled in the study. One possible solution to this could be that in 

future studies all students, regardless of participation, should be assessed in the same 

timeframes. 

 

Whilst it was possible to enrol thirty-one participants each into the intervention and 

control groups, there were withdrawals, especially from the intervention group (ten 

withdrawals). There were two withdrawals from the control group. This was mainly 

due to participants being unable to attend simulation training in the week it was 

provided. The only way to ensure a minimum of thirty participants within each 

group, even after withdrawals, would have been to continue the study for a third 

year. However, this was not possible because changes were required to the 

physiotherapy curriculum, and clinical placement lengths were changed from six 

weeks to five weeks due to an agreement between all physiotherapy programs within 

Queensland and at the request of Queensland Health physiotherapy staff. These 

changes to the curriculum and clinical placements meant that other cohorts could not 

be compared directly to the data already collected. 

 

Finally, there has been discussion in the literature regarding research design and 

educational interventions, with some authors favouring randomised controlled trials 
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and others highlighting the limitations of such trials (Prideaux, 2002; Slavin, 2002). 

Potential limitations of randomised controlled trials in education are the ability to 

control all variables, participant and teacher motivation, for example, affects all 

learning interventions and is difficult to control. The amount of impact these had on 

the study is impossible to calculate. 

 

6.9 Conclusion 

The use of an additional two four-hour sessions of simulation training in 

cardiorespiratory/acute care physiotherapy, as undertaken in this study, led to no 

significant improvement in clinical ability as measured by the APP. Further 

investigation is needed to determine whether simulation has the potential to replace 

cardiorespiratory/acute care physiotherapy clinical experiences. This research needs 

to take into account the fidelity of the simulated experience, whether simulation 

should be for a longer period of time, be integrated into the curriculum or used 

specifically for students with a pre-clinical subjects pass grade.    

 

Clinical ability was used in this study as an outcome measure for an educational 

intervention in a health science professional program. It reproduced the very high 

inter-rater reliability for the APP found in a previous study. Thus, the APP is a 

suitable measure for assessing clinical ability. Although the literature contains 

reports of benefits from the use of simulation, very few studies use clinical ability as 

an outcome measure. However, this study highlights the need for more research into 

the clinical benefits of simulation education interventions prior to large amounts of 

time and money being spent on wider scale implementation. This study also 

highlights that although simulated experiences may be beneficial, the actual 
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approach and method of simulated experience impacts on the outcome. It cannot be 

assumed that just because simulation is used as an education method a positive 

learning outcome will occur. 
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Appendix 6a Individual student data 

ID Group Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Pre-clinical 
score 

1 Control 30 38 40 40 46 56 63.50 

2 Control 29 33 36 47 57 65 58.93 
3 Control 22 24 35 39 41 57 63.75 
4 Control 13 28 34 36 43 48 63.38 
5 Control 28 35 38 40 55 62 52.25 
6 Control 12 26 35 36 48 59 81.88 
7 Control 44 46 59 66 73 78 57.38 

8 Control 20 25 34 40 48 54 66.50 
9 Control 33 40 47 55 70 75 83.13 
10 Control 41 47 53 58 61 75 55.25 
11 Control 20 25 38 40 44 61 63.50 
12 Control 14 21 31 31 43 48 67.88 
13 Control 21 25 37  31 54 58.13 

14 Control 32 36 43 44 55 62 69.50 
15 Control 27 30 38 42 54 59 60.91 
16 Control 10 26 34 35 52 65 61.63 
17 Control 23 27 36 39 43 42 62.75 
18 Control 42 45 47 51 52 57 59.93 
19 Control 19 25 31 35 44 49 63.75 

20 Control 25 32 36 47 58 67 72.13 

21 Control 39 42 43 50 52 62 64.75 

22 Control  55 59 61 61 61 70.38 

23 Control      64 65.50 

24 Control      67 57.88 

25 Control      49 52.75 

26 Control      76 67.00 

27 Control      57 63.00 

28 Control      59 60.88 

29 Control      73 71.13 
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ID Group Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Pre-clinical 

score 

30 Intervention 31 33 38 47 47 55 69.13 

31 Intervention 13 26 37 37 44 55 60.88 

33 Intervention 14 27 32 32 41 45 60.50 

34 Intervention 11 25 34 37 54 61 60.88 

35 Intervention 26 36 43 48 64 67 64.50 

36 Intervention 43  48 50 56 56 72.25 

37 Intervention 17 30 36 39 44 49 73.75 

38 Intervention 29 29 33 48 48 48 67.75 

39 Intervention 19 27 37 43 45 56 65.00 

40 Intervention 15 25 36 38 42 56 61.75 

41 Intervention 38 45 51 60 60 66 66.13 

42 Intervention  49 50 58 62 70 55.63 

43 Intervention  44 44 50 58 65 59.63 

44 Intervention  40 51 57 64 72 80.88 

45 Intervention   46 47 59 65 53.63 

46 Intervention   39  52 52 67.75 

47 Intervention      56 63.38 

48 Intervention      46 70.88 

49 Intervention      74 50.75 

50 Intervention      62 76.38 

51 Intervention      56 62.13 
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Chapter 7 Self efficacy and clinical performance 

Self efficacy assessment has the potential for use as a predictor of clinical 

performance and as an education outcome measure. This chapter details how self 

efficacy and clinical performance may be correlated. The study reported here follows 

on from the previous chapter in which a randomised controlled trial was undertaken 

to determine if simulation, as provided in the study, improved clinical performance, 

as measured using the APP. This study outlines the comparison of the participants 

APP score with their self efficacy score as measured using the self efficacy tool, 

previously documented in chapter 5. All participants in the trial rated their self 

efficacy just prior to attending clinical placement. Those participants who had 

received simulation training had undergone this training prior to them completing the 

self efficacy questionnaire. 

 

The chapter is adapted, with minor alterations to ensure consistency, from: 

Jones, A., & Sheppard, L. (2011c). Self efficacy and clinical performance: a 

physiotherapy example. Advances in Physiotherapy(Early online), 1-5. 

Submitted: 7th November 2010. 

Accepted: 12th February 2011. 

The published version is reproduced in Appendix 5.4. 
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7.1 Abstract  

Background: Self efficacy can be seen as a link between knowledge, skill and 

performance. This study compared the self efficacy score and clinical score for 

physiotherapy students following their pre-clinical training and those students who 

received eight hours of additional simulation training. Thus, it may be that self 

efficacy can be an outcome of education and can play an important role in how 

students perform on clinical placements. 

 

Method: Correlations between self efficacy scores and weekly clinical scores were 

undertaken for the control and intervention groups.. 

 

Results: Significant positive correlations for the control group occurred between the 

total self efficacy score and total clinical score at weeks two and five, with a 

Spearman rho of 0.59 and 0.69 respectively. Negative correlations were found for 

the total self efficacy score and total clinical score at week one, with a Spearman rho 

of -0.72, for participants who received simulation training (intervention). 

 

Discussion: Those students who received simulation training appeared to 

overestimate their performance, as determined by their self efficacy questionnaire 

results. Self efficacy for those students who did not receive additional training 

tended to match their clinical ability. 
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7.2 Introduction 

Self efficacy determines how a person performs in a situation due to their belief in 

their capability, given their knowledge and skill (Bandura, 1994; Pajares, 1997). Self 

efficacy beliefs relate to how capable a person feels to carry out a task or perform in 

a specific situation (Bandura, 1997; Boekaerts, 1991). This differs from self 

assessment in which a person compares their performance against internal or 

external criteria (Boekaerts, 1991). Verbal persuasion and vicarious experiences can 

raise self efficacy (Bandura, 1994; Boekaerts, 1991; Jones & Sheppard, 2011a) but 

do not affect self assessment. Self efficacy scales have been used to measure 

students’ self efficacy in nursing (Clark, Owen, & Tholcken, 2004) and medicine 

(Liddell & Davidson, 2004; Riboh, Curet, & Krummel, 2007). Liddell and Davidson 

(2004) found that medical student’s self efficacy regarding a skill was not associated 

with academic performance measures. Clark, et al. (2004) found that identifying 

areas in which nursing students have low self efficacy assisted with tailoring 

teaching strategies to better meet students’ needs.  

 

A previous study by Jones and Sheppard (2011a), which developed and piloted a self 

efficacy questionnaire, found a moderate positive correlation between total self 

efficacy score and pre-clinical grade (Spearman rho 0.55) (Jones & Sheppard, 

2011a). The self efficacy questionnaire used the clinical performance criteria of the 

Australian Physiotherapy Competency Standards (APCS) to create statements that 

the student used to rate their self efficacy. The APCS are the minimum competency 

level required of a new graduate and are reflected in the APP key criteria. The APP, 

which assesses formative and summative clinical performance, is a national tool for 

assessing physiotherapy students’ clinical performance (Australian Physiotherapy 
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Council, 2006; Dalton, Keating, & Davidson, 2009). Each criterion of the APP has 

performance indicators that are used to aid an assessor in rating a student. Thus, each 

question on the self efficacy questionnaire related directly to the APCS and the APP 

criteria. The APP has undergone validity and reliability studies, and has an excellent 

intra-class correlation coefficient (ICC) of 0.96 (Dalton, et al., 2009). A summary of 

the development of the self efficacy questionnaire as published in Jones and 

Sheppard (2011a) is outlined as follows. The development of the self efficacy scale 

followed previously published methods and relate expected clinical performance, 

from the APCS and APP, to the person completing the questionnaire (Jones & 

Sheppard, 2011a). Each question had the phrase “adequately prepared”. Following 

this each question stated a key objective from the APP and APCS. Examples of these 

objectives include: communicating effectively in writing; verbal communication; 

subjective and objective assessment; and performing and evaluating treatment. A 

five point scale with the anchoring descriptors of “very little confidence” to “ a lot of 

confidence” was used (Jones & Sheppard, 2011a). 

 

Reduced access to patients in the acute care setting and increased patient acuity have 

raised concerns about patient safety and the potential lack of patient contact for 

health professional students (Jones & Sheppard, 2011b). Therefore, it has been 

suggested that the use of simulated learning environments may be beneficial in 

providing clinical learning experiences which allow a student to develop their 

competencies prior to real patient contact(Jones & Sheppard, 2011b). If simulation 

helps to develop clinical competence, then potentially it could also improve student 

self efficacy. In a study by Jones and Sheppard (Jones & Sheppard, 2011b) it was 

found that eight hours of additional simulation training compared with traditional 
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training resulted in no significant difference in clinical performance between groups 

(Jones & Sheppard, 2011b). Identifying if there were differences in self efficacy 

could aid in determining why performance did not improve. 

 

This study aimed to investigate whether self efficacy measured using a questionnaire 

correlated with clinical performance measured by the APP. Investigating 

physiotherapy students’ self efficacy beliefs prior to attending clinical placement, 

and comparing these with their clinical performance, may make it possible to predict 

those students who may have difficulties whilst on clinical placement. It may also 

make it possible to tailor support to those students. This study also aimed to 

determine whether self efficacy can be used as an outcome measure for educational 

interventions, in this case eight additional hours of cardiorespiratory physiotherapy 

training using a simulator. 

 

7.3 Method 

Forty third-year Bachelor of Physiotherapy students were recruited into the study as 

part of a larger study investigating simulation for cardiorespiratory physiotherapy 

education. The randomisation, allocation process and method for the simulation 

sessions have been reported in Chapter 6 (Jones & Sheppard, 2011b). Participants 

were informed that their self efficacy questionnaire would be compared with their 

clinical scores, which their clinical supervisor would record on a weekly basis. Those 

participants and clinical supervisors who volunteered signed an informed consent 

form prior to enrolment in the study. James Cook University Human Ethics 

Committee granted ethical approval (H2384). Participants and clinical supervisors 
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were informed they could withdraw from the study at any time, and non-

participation would not affect their progression in the physiotherapy program. 

 

Participants completed the self efficacy questionnaire prior to attending acute care 

clinical placement and returned the forms to the principal investigator (AJ). Those 

participants in the control group received no additional training other than their pre-

clinical subjects. The intervention group received two four-hour simulation sessions, 

in addition to their pre-clinical subjects, and then completed the self efficacy 

questionnaire. The clinical supervisors assessed the participants’ performance at the 

end of each week, for six weeks, using the APP. These forms were returned to the 

principal investigator (AJ). 

 

A comparison of self efficacy scores to weekly APP scores was undertaken to 

determine whether self efficacy scores, following pre-clinical training and prior to 

clinical placement, reflected upon performance early or later in clinical placement. If 

self efficacy only correlates with early clinical performance, students with low self 

efficacy may only need reassurance that clinical placements will improve their 

performance. Whilst if self efficacy correlates with late clinical performance this 

may help to predict students who will perform poorly on clinical placement and 

additional resources could targeted towards these students. 

 

7.4 Data analysis 

The participants’ clinical scores were recorded on a weekly basis and then correlated 

with their self efficacy scores. Each question on the self efficacy questionnaire 

matched an item on the clinical assessment tool (APP), which also allowed 
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correlation for components of physiotherapy practice to be undertaken. All 

correlations performed used Spearman rho due to the non-parametric nature of the 

data. 

 

7.5 Results 

Eight students withdrew prior to completion of the self efficacy questionnaire; five in 

the intervention group and three in the control group. The results are from the 

remaining thirty-two participants, with both the control and intervention groups 

having sixteen participants each. Each group was similar with regard to participants’ 

demographic data, with four males in the control group and five in the intervention 

group. The average age for the control group was 21.3 years and the intervention 

group 20.2 years. Groups were also statistically the same for pre-clinical scores 

(control group mean: 64.6 standard deviation 6.7; intervention group: mean 64.8, 

standard deviation 7.66; p=0.93 α=0.05). 

 

The intra-class correlation coefficient (ICC) for the APP was found to be 0.96 for the 

control group and 0.93 for the intervention group. Overall, the APP ICC for both 

groups combined was 0.95. 

 

There was a positive correlation between the control group’s total self efficacy score 

and weeks two and five of the total APP score. Week two showed a Spearman’s rho 

of 0.59 with a 2-tailed significance of 0.05, and week five showed a Spearman’s rho 

of 0.69 with a 2-tailed significance of 0.05. When each question on the questionnaire 

was matched to the same element in the APP, there was a significant positive 

correlation only for the questions and weeks detailed in Table 7.1. 
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Table 7.1 Significant correlations for the control group between self efficacy question and 
the corresponding item on the APP 

Question number on self 
efficacy questionnaire Item number of APP 

Week number (Spearman rho) 
1 2 3 4 5 6 

2: verbal communication 5: communicates 
effectively- verbal/ non 
verbal 

      

3: written communication 6: demonstrates accurate 
record keeping 

  0.58    

4: performance of subjective 
assessment 

7: patient/ client interview       

5: performance of objective 
assessment 

9: performs physical 
assessment 

 0.58   0.68  

6: interpreting assessment 
findings 

10:interprets assessment 
findings 

 0.59 0.66  0.72  

7: identifying and prioritising 
problem list 

11: identifies and 
prioritises patient/ client 
problems 

      

8: selecting short and long 
term goals 

12: sets short and long 
term goals 

      

9: performing treatment 14: performs intervention 0.62 0.79  0.64 0.62 0.51 
10: discharge planning 18: undertakes discharge 

planning 
    0.60  

11: evaluating treatment 16: monitors the effects of 
intervention 

      

12: progressing intervention 17: Progresses 
intervention 

      

Total Total  0.59   0.69  

Significance is 0.05, 2-tailed        

 

In the intervention group, there was a negative correlation for week one total APP 

score and the total self efficacy score, with a Spearman’s rho of -0.72 with a 2-tailed 

significance of 0.05. There were fewer significant correlations between APP items 

and the corresponding questions on the self efficacy questionnaire, and all significant 

correlations were negative, as can be seen in Table 7.2. 
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Table 7.2 Significant correlations for the intervention group between self efficacy question 
and the corresponding item on the APP 

Question number on self 
efficacy questionnaire Item number of APP 

Week number (Spearman rho). 
1 2 3 4 5 6 

2: verbal communication 5: communicates 
effectively- verbal/ non 
verbal 

      

3: written communication 6: demonstrates accurate 
record keeping 

 -0.73     

4: performance of subjective 
assessment 

7: patient/ client interview       

5: performance of objective 
assessment 

9: performs physical 
assessment 

      

6: interpreting assessment 
findings 

10:interprets assessment 
findings 

      

7: identifying and prioritising 
problem list 

11: identifies and 
prioritises patient/ client 
problems 

      

8: selecting short and long 
term goals 

12: sets short and long 
term goals 

      

9: performing treatment 14: performs intervention -0.71  -0.64 -0.74   
10: discharge planning 18: undertakes discharge 

planning 
      

11: evaluating treatment 16: monitors the effects of 
intervention 

      

12: progressing intervention 17: Progresses 
intervention 

      

Total Total -0.72      

Significance is 0.05, 2-tailed. 

 
 

7.6 Discussion 

The APP ICC in this study for weeks one through to six was found to be similar to 

the study by Dalton, et al. (2009). This shows that using the APP on a weekly basis 

was appropriate for detecting weekly performance changes.  

 

Positive correlations were found for the control group between the total self efficacy 

score and the total APP, and in the specific areas of written communication, 

objective assessment, interpreting assessment findings, performing treatment and 

discharge planning (table 7.1). Concerning the correlation between self efficacy and 

the APP, and therefore clinical performance, weeks two and five had the most 

number of significant positive correlations. These tended to occur in week two, early 
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in the clinical placement, and week five, toward the end of the placement, and may 

be relevant in helping to determine who could have difficulties on placement and in 

which areas those difficulties may occur. Further investigation of the data found that 

in nearly all cases participants had rated themselves at three or above. This means 

that the pre-clinical education received was appropriate in preparing the participants 

for clinical placement. The control group had a positive correlation regarding their 

ability to perform an appropriate treatment in all weeks except week three. Thus, this 

was a very good predictor of participant performance on clinical placement. 

 

The intervention group, which had received the additional eight hours of simulation 

training, had negative correlations between the total self efficacy score and the total 

APP score, and the areas of written communication and performing treatment (table 

7.2). The correlation for written communication was in week two, and correlations 

for performing treatment were in weeks one, three and four. The negative 

correlations may be because the participants thought they were not capable of 

performing well but did perform well clinically. Alternatively, the participants may 

have thought they would perform well but actually did not perform well clinically. It 

appears that those students in the intervention group overestimated their 

performance. This is concerning because it appears that the additional training did 

not improve their skills but did raise their self efficacy. This overestimation of their 

ability did not reflect in their final APP score because the correlations only occurred 

toward the beginning of the placement, with none in its last two weeks. A higher 

number of positive correlations were expected in the intervention group, especially 

early in the placement, due to the simulation training mimicking the clinical 
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environment. Thus, at this stage, the use of self efficacy as an outcome measure of an 

educational intervention remains unclear. 

 

It is difficult to compare this study with other research because no other study has 

compared self efficacy with clinical performance whilst a student is on clinical 

placement. As well no study has compared self efficacy with clinical performance 

following an educational intervention aimed at total clinical performance. One study 

has compared medical student self efficacy with OSCE performance and found that 

students with high self efficacy performed higher on OSCE assessment (Mavis, 

2001). However, it can not be assumed that OSCE assessment is a reasonable 

indicator of clinical performance because clinical performance is assessed over 

numerous patients, with a range of conditions on a weekly basis whereas the OSCE 

is a single point in time assessment.  

 

7.7 Conclusion 

The small sample size meant it was not possible to rule out that the findings were a 

statistical artefact. However, this appears unlikely because in the control group there 

was a positive correlation for five of the six weeks for performing treatment. Further 

investigation is required with a larger sample to determine whether the positive 

correlation remains. In addition, interviewing participants after an educational 

intervention may provide more detail as to the real relationship between performance 

and a student’s self efficacy. 

 

This study has helped to identify two areas—written records and performing 

treatment—in which participants’ self efficacy correlated to their clinical 
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performance at certain times on their clinical acute care placement. The study needs 

to be replicated with self efficacy and clinical performance scores in the other 

disciplines and with larger groups, because self efficacy may be a predictor of 

clinical performance. 

 

It is interesting to note that following an additional eight hours of simulation 

training, participants’ self efficacy correlated negatively with clinical performance in 

some areas. Assessing self efficacy prior to, and following simulation training is 

required to confirm these results.  
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Chapter 8 Conclusion 

8.1 Introduction 

This thesis has reported the investigation of the use of low- to medium-fidelity 

simulation as additional training for cardiorespiratory physiotherapy. It has also 

explored the use of measuring self efficacy as it relates to academic and clinical 

performance, and thus as an outcome measure of educational interventions. 

 

8.2 Findings 

Table 8.1, Summary of thesis, provides a brief synopsis of the chapters and main 

findings. The literature review (Chapter 2) found that simulation ranges from part 

task trainers through low- to high-fidelity mannequin simulators and trained actors 

portraying standardised patients, as well as virtual reality (Jones & Sheppard, 

2007a). The literature demonstrates that simulation in medicine and nursing has been 

used for over forty years and is beneficial for psychomotor tasks (Jones & Sheppard, 

2007a). There is little evidence for the use of simulation in physiotherapy, or of 

whether the skills and knowledge learnt through simulation training transfer to the 

clinical setting. These findings justified the need for research into simulation for 

cardiorespiratory physiotherapy education and using clinical performance as an 

outcome measure. 
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Table 8.1 Summary of thesis 

Chapter Content Findings 

1. Introduction The study outline and 
rationale of the thesis. 

The research aimed to investigate whether additional 
training using a human patient simulator for 
cardiorespiratory physiotherapy improves clinical 
performance. 

2. Background A review of the literature 
regarding simulation and 
relevant educational theory. 

There is little evidence found regarding the use of 
simulation in cardiorespiratory physiotherapy 
education. No studies have been undertaken using 
simulation in cardiorespiratory physiotherapy using 
clinical performance as an outcome measure.  

3. Educational 
model 

Development of an 
educational model including 
simulation. 

Simulation needs to occur in a realistic and staged 
manner, in a supportive environment, with 
assessment underpinning the progression of the 
student. 

4. Simulation 
scenario 
development 

The development of 
simulation scenarios. 

A new method for development of simulation 
scenarios was used. This utilised a combination of 
students and mannequin simulators as the patient, 
with the SOAP format being used as the written 
scenario format. 

5. Assessing self 
efficacy 

Development of a self 
efficacy questionnaire which 
was then correlated with 
pre-clinical academic 
performance. 

The self efficacy questionnaire results were found to 
have a moderate positive correlation with pre-clinical 
academic performance and specifically with verbal 
communication and ability to provide treatment. 

6. Simulation 
randomised 
controlled trial 

Comparison of additional 
simulation training with no 
additional training. 

Additional training using simulation did not result in 
higher scores or early development of competency 
when assessed weekly on clinical placement using 
the APP. 

7. Self efficacy 
and clinical 
performance 

Correlation between self 
efficacy and clinical 
performance. 

Those with no additional training had some positive 
correlations between clinical performance and self 
efficacy, whilst those with additional simulation 
training had some negative correlations between 
clinical performance and self efficacy. 

 

A model for using simulation in cardiorespiratory physiotherapy was developed as 

the first step in investigating outcomes for simulation (Chapter 3). The main 

elements of the model were the use of realistic simulation, experiential learning in a 

staged manner and a supportive environment, with student assessment underpinning 

the progression of the experiences thus matching competency development (Jones & 

Sheppard, 2007b). 

 

The next step (Chapter 4) was the development of simulation scenarios. The 

approach developed was based on identified literature as well as current 

physiotherapy documentary standards, being the SOAP format (Dye, 2005) and 
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current clinical practice (Jones & Sheppard, 2011b). Scenario development included 

responses and findings for subjective and objective assessment, and how the 

simulation was run. In this case it was a mix between mannequin simulator and 

students role playing the voice of the patient, thereby acting like a standardised 

patient.  

 

The paper that constitutes Chapter 4 was the first to demonstrate a method for 

developing scenarios that can be used in physiotherapy education. The approach 

allowed for multiple stages for each scenario, as well as using common conditions 

seen in cardiorespiratory physiotherapy. This approach appeared effective because 

there were positive student responses and the external facilitator noted it was a good 

stepping stone to clinical practice. The important steps in writing scenarios for 

simulation were:  

• identifying the learning objectives 

• identifying appropriate case studies that reflected real world situations  

• ensuring there were multiple stages for each scenario to allow the scenario to 

progress 

• developing appropriate outcomes based on the different responses to 

treatment that reflect the clinical situation 

• gaining feedback from clinicians, educators and students to ensure that the 

scenarios match user needs and clinical practice. 

 
A self efficacy questionnaire was developed (Chapter 5) because it allowed students 

to rate how confident they felt about their ability to perform tasks required whilst on 

clinical practice (Jones & Sheppard, 2011a). Self efficacy determines how a person 

responds to challenges and their approach to tasks, and is developed through 
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educational activities. In this study, self efficacy regarding verbal communication 

and the students’ ability to evaluate treatment was found to correlate positively with 

the students’ pre-clinical score. Overall, total self efficacy score had a moderate 

positive correlation with pre-clinical academic performance. This was the first study 

undertaken to correlate academic performance with self efficacy in the field of health 

professional education. 

 

A randomised controlled trial of cardiorespiratory simulation in addition to 

traditional training compared to no additional training was undertaken to identify 

whether additional training resulted in better clinical performance (Chapter 6) (Jones 

& Sheppard, 2011d). The findings of this study indicated that additional simulation 

training of two four-hour sessions, as undertaken in this study, did not improve 

clinical performance in cardiorespiratory physiotherapy, as assessed weekly using 

the APP. It also showed that the use of clinical performance, in this case measured 

by the APP tool (Dalton, Keating, & Davidson, 2009), is an acceptable outcome 

measure for an educational intervention because it was easy for the clinical educators 

to use and found an inter-class correlation coefficient for the APP similar to Dalton, 

et al. (2009). 

 

Self efficacy was found to correlate to some degree with clinical performance 

(Chapter 7) (Jones & Sheppard, 2011c). The total self efficacy score correlated 

positively with clinical performance as assessed with the APP at weeks two and five 

for the participants who had no additional training (the control group). There were 

also positive correlations between individual questions on the self efficacy scale and 

the APP as assessed on a weekly basis, while the intervention group—those who had 
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received additional training using a simulator—had a negative correlation between 

the total self efficacy score and week one performance as assessed by the APP. The 

intervention group had fewer correlations between individual questions and weekly 

APP, with all correlations being negative. This study showed that using a self 

efficacy scale as an outcome measure may aid educators by providing more 

information about a learning experience and students’ performance because students 

with lower self efficacy, who did not receive additional simulation training, had 

poorer performance on clinical placement. This finding may aid in identifying those 

students who may struggle on placement and therefore may benefit from additional 

learning experiences. 

 

8.3 Limitations 

All studies have limitations that affect how a study is run and the findings it 

generates. This study is no exception. Developing a new method for creating 

simulation scenarios meant that this simulation study was not comparable to other 

simulation studies; different scenarios were used. However, this had little bearing on 

the overall findings because there are few studies investigating simulation in 

physiotherapy education.  

 

The development of a self efficacy scale and comparing it with other studies was 

again not possible. Few studies have used self efficacy as an outcome measure for an 

educational intervention, therefore it was not possible to compare this study to other 

studies. The tool itself could not be assessed statistically for reliability due to the 

small sample size. Thus, further studies are needed to assess the reliability of this 

new tool. 
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There were a number of limitations in relation to the simulation randomised 

controlled trial (RCT). The sample size did not reach the planned level of thirty 

participants per group. Another cohort could not be recruited into this study to 

increase the sample size due to changes occurring within the physiotherapy 

curriculum at JCU, and changes occurring within clinical placements in Queensland.  

 

Weekly data collection resulted in a large amount of uncollected data, as was seen in 

Appendix 6a. Only participants involved in the study were assessed weekly. Use of 

reminder emails and phone calls appeared to have minimal effect in trying to reduce 

this problem. It is recommended that in future studies, where not all students are 

enrolled in the study, all students are assessed as per the study timeframe, in this case 

weekly. This will make it easier for clinical educators in relation to not having to 

remember who to assess and when.  

 

There was a delay between training and assessment of participants, which was 

unavoidable for financial and logistical reasons. This meant there could be some loss 

of knowledge, which could affect the outcomes achieved on assessment with the 

APP. However, statistical analysis showed there was no effect based on when the 

participants went on placement. Use of different clinical educators was required 

during the trial because there were multiple sites where placements occurred. This 

could have influenced student learning and performance, but again statistical 

analysis found no effect for where a participant went on placement. 
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8.4 Conclusion 

Simulation provides a safe, low risk learning environment that allows for repeated 

practice (Blackstock & Jull, 2007; Jones & Sheppard, 2007a, 2007b). Gradually, as 

simulation becomes a more common method of education, it is recommended that 

simulation in cardiorespiratory physiotherapy uses a combination of mannequin 

simulators and standardised patients to best mimic the clinical environment(Jones & 

Sheppard, 2011b, 2011d). Simulation tends to complement health professional 

education in the clinical environment (Issenberg, McGaghie, Petrusa, Gordon, & 

Scalese, 2005; Kneebone, Scott, Darzi, & Horrocks, 2004) and from personal 

experience, it appears that one hour of simulation equates to one hour of initial 

clinical practice. It is likely that after a certain point simulation offers no further 

gains and practice then needs to occur in real clinical settings. 

 

Simulation has been well documented as an enjoyable learning experience for 

students and helps to consolidate learning in the classroom environment (Jones & 

Sheppard, 2007a, 2011d; Laschinger, et al., 2008; Nehring & Lashley, 2004). 

However, simulation may also be intimidating because participants may have little 

exposure to the simulated environment and fear criticism or exposure of their lack of 

knowledge (Lambton, 2008; Seropian, 2003). Simulation needs to be seen as a 

stepping stone to the clinical environment and not a total replacement for clinical 

experiences. This is because simulation can be adjusted to meet the learners’ needs 

whilst reflecting the clinical reality, but cannot yet fully replace the many different 

situations found in clinical practice (Issenberg, et al., 2005; Jones & Sheppard, 

2011d; Kneebone, et al., 2004). 
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Simulation is a wide ranging educational method and thus, although the current 

literature reports some positive benefits, this study has shown that not all educational 

interventions result in positive clinical performance. It is strongly recommended that 

further studies are undertaken into different types and methods of delivering 

simulation education. It is also vitally important that clinical performance and patient 

outcomes become more used and recognised outcome measures in the field of health 

professional educational research. 
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1.2 Research studies and grants investigating simulation 

1.2.1 Physiotherapist Registration Board of Queensland Grant 

Innovations in Physiotherapy Clinical Education 

Amount of grant: $195,980 
Applied: December 2005 
Received: mid 2006 

Aim of research 
To develop and evaluate an innovative model of physiotherapy clinical education 
that combines standardized patients, patient simulations and clinical emersion 
against a conventional clinical emersion model. 

Hypothesis 
There will be no significant difference in the clinical competence grades of students 
when trained within the innovative compared to the convention model. Students will 
be evaluated with a standardised assessment tool. 

Significance 
This research stands to bring innovation to physiotherapy clinical education. It will 
develop and test a new model of clinical education for physiotherapists combing the 
use of SPs, simulated patients and clinical immersion against the conventional 
immersion model in the core fields of cardiopulmonary, neurology and 
musculoskeletal physiotherapy. The research stands to guarantee clinical competence 
of novice learners whiles protecting the public in the learning phase, ensure novice 
learners are trained over wide areas of physiotherapy, and in the clinical immersion, 
utilise the teaching clinicians time more effectively and increase capacity of training 
placement by halving the time required in a clinical setting. This grant will be used 
in an application for an ARC linkage grant in 2006 to expand the project 
nationally and to develop more simulators for specific physiotherapy skills. 

Investigators 
Prof Gwendolen Jull, Division of Physiotherapy, University of Queensland 
Dr Norman Morris, School of Physiotherapy and Exercise Science, Griffith 

University 
Ms Anne Jones, Physiotherapy Lecturer, James Cook University 
Dr Vivienne O’Connor, Centre of Standardised Patients, School of Medicine, 

University of Queensland 
Dr Terry Haines, Physiotherapy Division, University of Queensland, and 

Queensland Health 
Ms Paula Bowman, Allied Health Director Queensland Health 
Mr Phil Diver, CEO, Queensland Health Skills Development Centre, RBWH 
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1.2.2 Australian Research Council Grant 

Innovations in Clinical Education for Physiotherapy Students 

Project ID: LP0776270 
Amount of grant: $759,000 
Applied: November 2006 
Received: 2007 

Project Leader 
• Gwendolen Jull, University of Queensland 

Chief Investigators 
• R F Peterson, University of Queensland 
• V M O’Connor, University of Queensland 
• J M McMeeken, University of Melbourne 
• F C Blackstock, La Trobe University 
• N Morris, Griffith University 
• A Wright, Curtin University of Technology 
• A L Jones, James Cook University 
• D Rivett, University of Newcastle 
• T P Haines, University of Queensland and Monash University 

Current Partner organisations 
• LAERDAL Pty Ltd 
• Physiotherapists Board of Queensland 
• Australian Physiotherapy Council 
• Queensland Health Skills Development Centre 
• Queensland Health 
• Australian Physiotherapy Association 
• John Hunter Hospital 
• St Vincent’s Health Education Centre 
• Department of Health, Western Australia 
• NSW Department of Health 
• Department of Human Services  

Background 
This preliminary research report has been prepared for the purposes of background 
information for the HWA simulated learning environment (SLE) project in 
Physiotherapy education.  

The aim of this research was to develop and evaluate two new and innovative models 
of clinical education for physiotherapy students in SLE which optimise quality and 
increase clinical education opportunities in order to prepare sufficient numbers of 
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physiotherapists to meet increasing Australian workforce demands. The new models 
were the use of standardised patients (actors) and simulators (mannequins) 
integrated, in different configurations, into traditional clinical experiential learning. 
The research involved a national collaboration between physiotherapy schools of; 
The University of Queensland, The University of Melbourne, La Trobe University, 
Curtin University of Technology, Griffith University, James Cook University and 
the University of Newcastle in collaboration with experts in medical education and 
simulated learning environment use in medical education.  

Design 
A series of single blind randomised trials (n=4) were conducted to test the 
effectiveness of two new models of clinical education in two fields of practice: 
cardiorespiratory (CR) and musculoskeletal (MS) physiotherapy. The new models 
were:  

• Model 1: A 25:75 model of SLE and traditional clinical education (i.e. the first 
25% of the placement is spent with standardised patients (SPs) and simulators 
and remaining 75% in clinical immersion). 

• Model 2: An integrated (mixed) model of SLE and traditional clinical 
education. Students undertook a program of clinical learning which involved 
integration of SPs and simulators (half days SLE, half days immersion for 2 
weeks - equivalent to a full time week) within a traditional clinical immersion 
placement. 

The simulated learning programs in each field (MS and CR) were developed to 
ensure that students had clinical practice learning opportunities across a variety of 
patients and across of a variety of clinical skills to assist them to attain the Australian 
Standards for Physiotherapy knowledge, skills and attributes of a safe and effective 
entry level physiotherapist. 

Each SLE model in each field was tested against the traditional clinical immersion 
model (Fig. 1). The primary outcome was evaluation (blinded) of student clinical 
competence over two clinical examinations. Secondary outcomes included measures 
of student perceptions and learning experiences, clinical educators’ perceptions and 
satisfaction with student preparedness and performance as well as consumers’ 
(patients) perceptions and satisfaction of student care. Direct costs of both models 
were investigated.  
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Fig. 1 Overall trial design (total student n = 736). Each of Trials 1-4 was conducted as 23 

trial units, each unit consisting of 8 students who were randomised to the SLE or 
traditional clinical immersion after stratification on current academic score 

 

Hypotheses 
Primary hypothesis: There will be no significant difference in the clinical 
competency of students trained in the two new models compared to those trained in 
the traditional clinical immersion model on completion of the clinical placement.   

Secondary hypotheses: (i) There will be no significant differences between 
measures of student perceptions and learning experiences, clinical educators’ 
perceptions and satisfaction with student preparedness and performance and 
consumers’ perceptions and satisfaction with students trained in the new and 
traditional models. (ii) There will be no differences between the primary and 
secondary outcomes as a factor of area of practice; musculoskeletal and 
cardiorespiratory physiotherapy. 

Preliminary results 
To date, data has been entered for 77 of the 92 trial units. All trial units will be 
completed by 17.12.2010 and a full analysis will occur after that time. A preliminary 
descriptive analysis has been undertaken of the data from the 77 completed units. 
This analysis indicates: 

1. SLE as part of a clinical immersion program produces equivalent outcomes of 
student clinical competence to clinical immersion alone, in both the 
musculoskeletal and cardiorespiratory fields of practice 

2. There was no difference in the efficiency between the 25:75 and integrated 
(mixed) models in either field of practice 

3. Clinical educators rated students’ preparedness at week 2 on entry into clinical 
immersion (after SLE) as comparable to those students who had been in 
clinical immersion for a week and their performance at the end of the clinical 
immersion as also comparable. 

4. Students rated the usefulness of their experiences in SLE highly 
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Discussion and Conclusions 
This is the first randomised controlled trial internationally to show that comparable 
clinical competencies were gained by students undertaking a clinical simulated 
learning program as part of a clinical immersion placement as compared to students 
undertaking the clinical immersion alone. Furthermore students rated the experience 
of simulated learning highly and clinical educators rated the students as comparable 
across a range of knowledge, skills and attributes on their entry into and exit from 
the clinical placement. These preliminary data indicate that SLE can be introduced 
successfully as a component of clinical education and stands to increase clinical 
education opportunities for physiotherapy students. 
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1.2.3 ARC research presentation at Australian Physiotherapy  

Conference 2010 

Abstract: Innovations in clinical education for physiotherapy students 

Jull G,1 Watson K,1 Morris N,2 Paull E,2 Blackstock F,3 Synnot A,3 Rivett D,4 
Thomas L,4 Wright A,5 Moss P,5 Hedlefs D,6 Jones A,6 McMeeken J7, Remedios L,7 
Haines T,8 O’Connor V1, Peterson R.1  
1 The University of Queensland 
2 Griffith University  
3 LaTrobe University 
4 The University of Newcastle  
5 Curtin University of Technology 
6 James Cook University 
7 The University of Melbourne 
8 Monash University 

The number of Australian universities offering physiotherapy programs is 
challenging public and private health systems’ capacity to provide sufficient clinical 
placements and suitable varieties of ‘clinical material’. The use of simulated patients 
(SPs) is an alternative which has advantages but it is unknown if reduced time with 
‘real patients’ within a clinical placement affects students’ attainment of clinical 
competencies. This multicentre study investigated two SP models (i) a training week 
with SPs before clinical immersion, (ii) two training weeks of a SP/real patient mix 
within a clinical placement in the musculoskeletal and cardiorespiratory fields. It was 
hypothesised that no significant differences in clinical competency would be 
observed between students trained within the new SP models and those trained in 
traditional clinical immersion on completion of the clinical placement. Four single 
blind randomised controlled trials were conducted. Volunteer physiotherapy students 
entering clinical education in musculoskeletal or cardiorespiratory were recruited 
from the seven participating universities from 2009-10. Sample size required 90 
students per group in each trial (total 720). Within each trial, students were stratified 
on academic score and randomised into the SP or traditional training group. 
Students’ competence in management of both a new and follow-up patient was 
assessed at the end of the clinical placement by an independent examiner using a 
standard tool. The trials will be completed in December 2010. An interim descriptive 
analysis suggests no between-model differences in students’ clinical competency 
scores, suggesting that the use of SPs can be successfully integrated into clinical 
education and enhance capacity.  

Acknowledgement: This research is supported by an ARC Linkage Grant 
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1.2.4 Health Workforce Australia Simulated Learning Environments 

Physiotherapy 

Quote requested from 
Professor Gwendolen Jull 
(The Contractor) 
g.jull@uq.edu.au 
Division of Physiotherapy 
School of Health and 

Rehabilitation Sciences 
The University of Queensland 
St Lucia 4072 
Contact Name: 
Professor Gwendolen Jull 
(Note absent til 28.7.10) 

Quote requested by 
Health Workforce Australia  
Request for Quote: HWA/ RFQ/2010/19  
Issued: 30 June 2010 
Requested by: Katie Walker  
Telephone No: (07) 31316883 
Facsimile No: (07)  3131 6890 
Please submit via email with subject line: 
Use of Simulated Learning Environments in 

Physiotherapy Curriculum  
To: Katie.l.walker@dhs.vic.gov.au  
By: 5.00pm on Tuesday 20 July 2010  

Timeframe 
The contractor is a Physiotherapy Consortium comprising academics from the 
Physiotherapy Schools of The University of Queensland, The University of 
Melbourne, LaTrobe University, Curtin University of Technology, Newcastle 
University, Griffith University and James Cook University and personnel from the 
QH Clinical Skills Development Service. The Physiotherapy Consortium is made up 
of an existing collaboration of academic researchers from 7 participating universities 
and their industry partner (QH Clinical Skills Development Service) who are 
currently completing the 3rd and final year of an ARC Linkage Grant Innovations in 
Clinical Education for Physiotherapy Students. This trial is investigating the use of 
simulated learning programs (SLP) in the clinical education of physiotherapy 
students in the fields of cardiorespiratory and musculoskeletal physiotherapy.  

Thus the Physiotherapy Consortium has the requisite expertise and experience in 
SLPs to immediately lead the project and will be able to meet the scheduled 
deliverable dates. As the Universities of Queensland and Melbourne are part of the 
Australian Health Workforce Institute (AHWI) consortium, their resources will also 
be available to the Consortium. The Physiotherapy Consortium represents 
universities from urban and regional areas and thus has a good understanding of 
potential challenges. 

With this collective expertise and commitment to SLE, we are confident of achieving 
the milestones and delivering the project plan, draft and final reports by the specified 
dates.  

mailto:Katie.l.walker@dhs.vic.gov.au�
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Statement of Requirements 
The Physiotherapy Consortium is well positioned to identify opportunities and gain 
national agreement for the discipline of physiotherapy on aspects of existing 
professional entry curricula that can be delivered via SLPs. The Physiotherapy 
Consortium represents 7 of the 16 Australian universities who are actively engaged 
in professional entry-level physiotherapy education and members have good working 
relationships with the other Australian schools of physiotherapy. Six of the 7 
academics in the consortium have all served terms as Head of Physiotherapy at their 
respective universities. One member is the current Chair, Board of Directors, 
Australian Physiotherapy Council, the accrediting body for physiotherapy in 
Australia, acting for the Physiotherapy Board of Australia. Furthermore, the 
Australian Physiotherapy Council is a partner organisation in our current ARC 
Linkage Grant. Thus the Physiotherapy Consortium has extensive experience in high 
level consultation and engagement with key groups of this project (Council of 
Physiotherapy Deans, Australian and New Zealand; Australian Physiotherapy 
Council) as well as a depth of experience in simulation techniques in physiotherapy 
clinical education. In addition, our two collaborators in the QH Clinical Skills 
Development Service have extensive experience in SLE for physiotherapists as well 
as in inter-professional learning, giving our Consortium a deep understanding of 
SLE opportunities. 

Research project: An evaluation SLP in cardiorespiratory and musculoskeletal 
clinical education 
The academic members of the seven universities in the Physiotherapy Consortium 
are currently completing a world first, large ARC funded national randomised 
controlled trial into the viability of simulation as a replacement for a portion of a 
traditional clinical placement in cardiorespiratory and musculoskeletal physiotherapy 
(as previously described). As a result, the consortium has gained a wealth of 
knowledge and expertise of SLP as an innovative method for clinical education and 
is uniquely placed to begin the negotiation that will be required to reach national 
agreement.  

Key Personnel  
The Physiotherapy Consortium will comprise the following key personnel all of 
whom are available to commence the project on 2nd August and continue their 
commitment until the final report is submitted 22nd November 2010.  

• Professor Gwendolen Jull, Professor of Physiotherapy, University of 
Queensland 

• Professor Anthony Wright, Professor of Physiotherapy, Curtin University of 
Technology 

• Professor Joan McMeeken, Foundation Professor of Physiotherapy, University 
of Melbourne 

• Professor Norman Morris, Professor of Physiotherapy, Griffith University 
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• Professor Darren Rivett, Head, School of Health Sciences, University of 
Newcastle, 

• Ms Felicity Blackstock, Lecturer in Physiotherapy, LaTrobe University 
• Ms Anne Jones, Lecturer in Physiotherapy, James Cook University 
• Dr Peter Thomas, Senior Clinical Physiotherapist, RBWH; Curriculum 

Development Faculty, Queensland Health Skills Development Centre  
• Ms Phillipa Neads, Director of the Queensland Health Skills Development 

Centre 

Approach 
The Physiotherapy Consortium will draw on the clinical, education, research and 
SLE strengths of each of the key personnel to undertake the service. A detailed 
project plan (with reporting schedules) will be developed which includes the roles 
and responsibilities of each researcher/ organization. The University of Queensland 
will administer the project. All meeting dates will be set. 

A range of methodological approaches will be used in each stage of the service and it 
is anticipated that these will be conducted as described below. At each stage there 
will be consultative verbal briefings with the Project Manager, Ms Katie Walker to 
inform subsequent activities. A modified Delphi technique will be used to guide the 
project overall and elicit national consensus on the aspects of the existing 
physiotherapy professional entry curricula that can be delivered via simulated 
learning programs. 

Stage 1 – Completed 
Mapping of Simulated Learning Programs (SLPs) currently being delivered at each 
accredited Physiotherapy School located in Australia. Mapping should focus on 
SLPs that meet clinical placement objectives. 

We will initially meet with (teleconference) the Australian members of the Council 
of Physiotherapy Deans, Australian and New Zealand to discuss the aims of the 
HWA project for physiotherapy and to gain their co-operation and support to 
facilitate the collection of comprehensive data from all Australian Physiotherapy 
Schools. Dates will be set for a face to face meeting in October to discuss outcomes 
and recommendations from the project towards gaining their agreement for the 
report to be submitted to HWA. We will also begin dialogue with the Australian 
Physiotherapy Council about the HWA project. 

All accredited Physiotherapy Schools in Australia will be surveyed for baseline 
information. Information will be sought from respondents initially on their (i) 
operational definitions of SLPs and (ii) the nature and current use of simulated 
learning programs that meet current clinical learning and clinical placement 
objectives. Descriptive quantitative analysis of general trends and qualitative 
thematic analysis with respect to simulated learning programs will be used to inform 
a subsequent survey and mapping relevant to clinical learning objectives and to the 
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Australian Physiotherapy Council’s Australian Standards for Physiotherapy. NHWT 
University Clinical Placements Reports will be examined for supplementary data.   

Stage 2 – Near completion 
Research opportunities for the expanded use of SLPs to achieve learning outcomes 
of clinical placements using national and international examples, supported by 
evidence, where available. 

A systematic review of the literature will be undertaken of the research related to the 
use of SLPs to achieve clinical learning outcomes in physiotherapy. Our previous 
literature search indicated sporadic use only of SPE in physiotherapy clinical 
education. They are principally used for development of communication skills, 
acquisition of a particular skill or for standardised assessment of clinical 
competency.1-5 No studies were identified which evaluated whether the use of a SLP 
can in part or full substitute for conventional physiotherapy clinical education, which 
underpinned the need for the Consortium’s current research in the use of SLP in 
clinical education. It is known that much of the research in SLE has been in the 
context of the medical and nursing professions. We will update our literature search 
and expand it to include the use of SLP in medicine and nursing and in other allied 
health disciplines, which could be utilised in physiotherapy clinical education. We 
will include all levels of research evidence and rigorously appraise available 
literature according to study type and consider setting, curricula and the field of 
physiotherapy [eg cardiorespiratory, neurology, musculoskeletal], pedagogy and 
resources for successful integration of SLPs. We will search for projects in progress 
to ensure that the most recent national and international examples are captured.  

Stage 3 – Currently second survey has been sent out 
Identify curricula elements that could, by accredited Physiotherapy schools be 
delivered via SLPs. These curricula elements should meet clinical placement 
objectives and therefore contribute to increased clinical placement capacity.  For 
example, this could include curricula elements such as assessment and 
communication skills. 

We will construct a briefing paper, based on the results of a quantitative analysis of 
general trends and a qualitative thematic analysis from data gained in the first survey 
and the literature review as a background to a second round survey to be 
administered to all accredited schools of physiotherapy. This briefing paper will 
identify the current use of SLP in Australian Schools of Physiotherapy (de-identified 
information) as well as relevant examples of SLPs in other health disciplines.  

The second survey will be carefully designed to gather further information. The first 
section will incorporate three primary elements: 
(i) An overview of the school’s curricula, mapping the progression of the program, 

particularly, elements that directly contribute to clinical placement objectives 



 Appendix 1 Additional work relevant to the thesis 201 

and the timing and aims of physiotherapy clinical education placement 
experiences throughout the program.  

(ii) An overview of their pedagogical approaches to explore opportunities for 
successful delivery of a range of SLPs within a physiotherapy curriculum. 

(iii) Identification of technical and non-technical elements of their clinical 
curriculum that could be delivered by SLPs. 

The second section of this survey will be constructed to:  
(i) Identify their opinions on perceived strengths and barriers to SLP in 

physiotherapy clinical education. 
(ii) Gain their opinions on SLPs used to satisfy clinical placement objectives which 

have been used in other physiotherapy schools nationally and internationally as 
identified in the initial survey and in the literature review (a Likert scale will be 
used). 

(iii) In an open ended manner, seek their knowledge and opinion of any other known 
models of SLP which could be used in physiotherapy clinical education to 
increase clinical placement capacity. 

(iv) The feasibility of the introduction of SLP in their current clinical education 
curriculum and the timeframes required for the introduction of such programs. 

Towards gaining consensus and national agreement, we will undertake a quantitative 
analysis and a qualitative thematic analysis from the responses to this second survey 
to identify curricula elements that could be integrated into the curricula and any 
perceived barriers to these curricula elements being recognized for clinical training 
purposes. 

Stage 4 
Gain national agreement from each Australian accredited Physiotherapy School, on 
the following: 

• The curricula elements identified in stage 3 that could be integrated into the 
curricula. 

• Any perceived barriers to these curricula elements being recognized by the 
universities for clinical training purposes. 

• The likely impact on clinical training days required in the course should these 
curricula elements be delivered through SLPs. 

• The likely timeframes for implementation should these curricula elements be 
adopted. 

We will approach this stage in three ways. 
(i) The results of the surveys will be analysed and compiled to present outcomes in 

terms of curricula elements potentially identified as suitable for integration into 
physiotherapy programs for clinical training/education purposes. Those where 
there is very strong and strong agreement will be particularly pursued. Account 
will be taken of reports of perceived barriers and feasibility. 
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(ii) Meeting with the Council of Deans of Physiotherapy, Australian and New 
Zealand. A report will be developed from the results of the literature review, the 
surveys from the Australian Physiotherapy Schools and preliminary results of 
the Consortium’s current research into the use of SPs in clinical education of 
Physiotherapy students in the cardiorespiratory and musculoskeletal fields. It 
will be presented to Council of Deans of Physiotherapy, Australian and New 
Zealand. The report will present the models of SLP developed from the 
outcomes of these three sources for clinical training/education.  
Subsequently, a meeting will be held between at least three members of the 
Physiotherapy Consortium and the Australian members of the Council of Deans 
of Physiotherapy, Australian and New Zealand. The models will be presented 
and any issues pertaining to feasibility, barriers and timeframes will be 
discussed. National agreement will be sought on curricula elements that could be 
integrated into the curricula for clinical educational purposes. This meeting 
could feasibly be attached to the Australian Physiotherapy National Conference 
to be held from October 28th-30th. 

(iii) Meetings will be held between with at least two Physiotherapy Consortium 
members and nominated physiotherapy staff at each university in Australia to 
showcase projects that have incorporated SLPs into physiotherapy curricula, 
discuss preliminary results of the Consortium’s trial into the use of a SLP in 
clinical education and the report on the current project in which they have 
participated and recommendations that will go forward. Opportunities will be 
given for any further feedback. This meeting is important to create an 
opportunity to develop a community of simulation practice in each state. 

Stage 5 
Gain national agreement from the Physiotherapy Board of Australia on the 
following: 

• The curricula elements identified in stage 3 meeting the accreditation 
standards for Australian Physiotherapy Schools. 

• Any perceived barriers to these curricula elements being adopted by 
Australian Physiotherapy Schools. 

• The likelihood that these curricula elements would replace the traditional 
delivery of clinical training through clinical placements. 

• The likely timeframes for adoption of curricula elements. 

Discussions with the Australian Physiotherapy Council (APC) and the Physiotherapy 
Board of Australia about adopting SLPs in physiotherapy curricula at a national level 
would be conducted prior to Stage 4 in recognition of the pivotal role of the APC, 
the accrediting body for physiotherapy in Australia. The APC is a partner 
organisation on the Physiotherapy Consortium’s ARC Linage Project into the use of 
SLPs in physiotherapy clinical education and good relationships are already 
established. A consultative approach would be adopted in which the findings of the 
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literature review, the surveys from the Australian Physiotherapy Schools and 
preliminary results of the Consortium’s current research into the use of SLPs will be 
presented. The considerations and views of the APC and the Board with respect to 
accreditation, barriers to adoption, replacement of traditional delivery of clinical 
training and timeframes will be sought and acted upon if necessary towards gaining 
their agreement for the proposed SLP. 

The structure of the final report will mirror these stages, and include an executive 
summary and recommendations for the aspects of midwifery curricula that can be 
delivered via simulated learning programs. 
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5.1 Physiotherapy education: a proposed evidence-based model 
(Chapter 3) 
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5.2 Developing a measurement tool for assessing physiotherapy 
students self efficacy: a pilot study (Chapter 5) 
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5.3 Use of a human patient simulator to improve physiotherapy 
cardiorespiratory clinical skills in undergraduate 
physiotherapy students: a randomised controlled trial 
(Chapter 6) 
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5.4 Self efficacy and clinical performance: a physiotherapy 
example (Chapter 7) 
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