
RAE Notes 

 

Topics Covered: 

Week 1: Evidence Based Practice (EBP) 

Week 2: PICO (practice-related questions) 

Week 3: Acquiring the evidence 

Week 4: Quantitative and Qualitative Research Design 

Week 5: Qualitative research methodology 

Week 6: The importance of critically appraising research + Internal and External Validity 

Week 7: Measurement: Reliability and Validity 

Week 8: Mixed Methods Research 

Week 9: Descriptive Statistics: 

Week 10: Inferential Statistics 

Week 11: Treatment effects: mean difference, odds ratio, risk ratio, confidence interval: 

Week 12: Ethics in research and practice 

 

 

Week 1: 

Learning objectives: 

- Identify why EBP is important 

- Define EBP and essential related concepts, principles and processes (including the 5-step EBP 

model) 

- Explain key differences between two broad research approaches (qualitative and 

quantitative research) 

- Identify factors that affect the quality of evidence and research (validity, reliability, 

generalisability)  

- Recognise different types of evidence (e.g. primary research and secondary research, 

reviews and guidelines) 

 

What is evidence? 

What is meant by the term ‘evidence’ in the context of evidence based practice (EBP)? 

Mainly, it is research evidence that is used in evidence based practice. That is, it is evidence that is 

generated by studies that use systematic processes to address questions about a specific aspect of 

health.  



Examples: 

- Studies that investigate the effectiveness of a treatment, or a therapy, or a preventative 

measure 

- Studies that investigate the cause of a specific disease or other health condition 

- Studies that investigate the experiences of people who are living with a particular disease or 

other health condition 

While research evidence is mainly used for evidence based practice, other (similar) evidence may 

also be drawn upon in some cases. Such evidence includes information gained from monitoring the 

incidence and prevalence of specific diseases and health conditions. For example, the National 

Health Survey is conducted in Australia on a regular basis to do this. Evidence could also be obtained 

by analysing data collecting in the course of monitoring specific health interventions, for example: 

- Monitoring of adverse events that occur in conjunction with a vaccination program for 

seasonal influenza.  

- Reports that detail the evaluation of a health intervention (e.g. evaluation reports on a 

specific health promotion program) 

NOTE: Professional sport is another area that relies on the use of evidence. 

 

Principles of evidence-based practice: 

 2 key principles underpin evidence-based health practice: 

1. Decisions about practice should be supported by the best available relevant evidence along 

with professional expertise, consideration of the clinical circumstances and setting, and 

should take into account the rights, values and preferences of patients, clients and 

consumers. 

Best research evidence: Valid and clinically relevant research (discussed below) which has either 

been conducted internally (within your professional environment) or externally (reported by other 

researchers). Both forms of research are important to consider in the decision making process. 

Professional and clinical expertise: Skills and past experience helps to identify each patient's health 

state and diagnosis and the risks and benefits of potential interventions. 

Information from the practice context: You need to consider the setting in which you are working 

and the availability of resources, space and time that are required to help you implement a specific 

intervention. Additionally, the patient’s co-morbidities (other conditions) may affect your decisions. 

Client's values and circumstances: The unique preferences, concerns and expectations of each 

patient, must be integrated into clinical decisions to serve the patient. 

NOTE: Each of the above elements is equally weighted within the evidence based practice 

framework. This is important as evidence based practice is not intended to be a one size fits all 

solution.  

 

2. The second key principle is that to maintain its currency, evidence-based practice requires 

ongoing professional development. That is, evidence-based practice requires that health 



practitioners have the obligation to maintain their currency of practice in a system where 

practice must change and respond to new knowledge.  

 

5 step EBP model: 

Step 1: Ask an answerable practice-related question. 

Step 2: Acquire relevant evidence to answer the practice related question. 

Step 3: Appraise the acquired evidence. 

Step 4: Apply the appraised evidence to practice. 

Step 5: Assess your own performance in executing steps 1-4, and set learning goals to enhance 

future performance. 

Step 1: Ask an answerable practice-related question. 

The process begins with recognition that you have a requirement for some information. This 

information might relate to an intervention, a diagnosis, aetiology (cause) of a condition, clients’ 

experiences etc. An important step is turning this information into an answerable question to be 

investigated. 

Step 2: Acquire relevant evidence to answer the practice related question. 

To acquire the relevant evidence, a search is conducted. This is usually done by searching a database 

that indexes articles that report research studies, and/or systematic reviews of research studies, 

which are relevant to the question. 

NOTE: You have the benefit of being able to access these databases via the University library. 

Step 3: Appraise the acquired evidence. 

The evidence found by searching the database(s) is critically appraised according to a number of 

criteria. Essentially you need to determine whether the evidence is worthy of being used to inform 

your decision making.  

Step 4: Apply the appraised evidence to practice. 

The appraised evidence is applied to the aspect of practice that was the subject of the initial 

question. For example, if there was strong evidence that a new intervention is highly effective and 

efficient, it may be decided to use it in practice. This is the point where you integrate your expertise, 

your client’s needs and the context you’re working in. Remember any decision must involve the 

unique needs, values, preferences, concerns and experiences that each client/patient possesses. 

Step 5: Assess your own performance in executing steps 1-4, and set learning goals to enhance 

future performance. 

Performance on all of the previous steps is evaluated, with the aim of improving future performance 

of the evidence-based practice process. You need to learn to complete this process as efficiently and 

effectively as possible so that it doesn’t become a time-consuming task. By asking yourself questions 

that promote self-reflection you can reflect on what you are doing well and what could be improved. 

 



Research Evidence: 

Journal articles are mostly peer reviewed, but some rely solely on editorial review. Peer review 

involves critical appraisal of the paper by people who have expertise in the area with which the 

study is concerned. 

Research involves a process of systematic investigation, which is often described as a series of steps. 

These steps can be summarised as (but not limited to): 

1. Conducting a review of relevant literature 

2. Formulating a research question (research questions need to be both specific and directly 

answerable) 

3. Deciding on a method for addressing the research question 

4. Using the method to collect data 

5. Analysing the data 

6. Interpreting the data in terms of the answer to the research question 

 

Primary and Secondary research: 

Primary research: studies in which authors collect original primary data 

Secondary research: papers which review primary research (e.g. systematic reviews) 

Systematic reviews:  

- Involve a comprehensive search for reports of studies that addressed a specific research 

question, and a vetting of these studies to determine if they meet a set of criteria for 

inclusion in the review) 

- Systematic reviews, and journal articles reviewing single studies, make up the majority of 

evidence that is used for evidence-based health practice 

 

Types of Primary research studies (Quantitative vs Qualitative): 

Quantitative research Qualitative research 

- Emphasis on numbers 
- Involves measurements of 

characteristics of study participants, 
which are relevant to addressing the 
research question. 

- Seeks to test theories by analysing 
relationships (often these theories 
arise from an observation) 

- Measurement, in the context of 
health and well-being, can be loosely 
defined as the process of quantifying 
heath and related phenomena, and 
assigning numbers to represent 
characteristics of people and/or their 
environments. This process of 
quantifying characteristics (e.g. 

- Utilises a research approach that has 
its emphasis on words rather than on 
numbers (this is the case with respect 
to both the process of data collection, 
and the process of analysis of the 
data). 

- An important outcome of some 
qualitative research is the generation 
of theories about health-related 
phenomena. The theories generated 
by qualitative research can lead to 
hypotheses that are tested using a 
quantitative approach. 

- Qualitative research is often better 
than quantitative research to provide 
an in-depth understanding of health 



physical, behavioural, psychological, 
or social qualities) provides the 
foundation for all quantitative health 
research methods. 

phenomena (e.g. what it means to be 
ill or injured, disabled). By using 
qualitative research, health 
professionals can better understand 
attitudes, feelings, perspectives, and 
beliefs of patients or clients. 

 

Types of secondary research studies: 

Systematic reviews: 

Due to the strict guidelines a systematic review must conform to, this type of secondary research 

provides the reader with a significant amount of confidence in its findings. A systematic review 

needs to provide explicit details of the steps in the review process, including the strategy used for 

searching for the evidence, the criteria for including studies in the review, and (if applicable) the 

criteria for excluding studies from the review. 

More specifically these steps include: 

1. Formulating a question that is to be answered by the review 

2. Conducting a search of the literature 

3. Using pre-determined criteria for deciding which studies should be included in the review 

4. Critically appraising the methodological quality of the individual studies 

5. Extracting the relevant data from each study 

6. Synthesizing the extracted data using appropriate statistics (where appropriate) 

7. Summarising the overall results of the review and discussing the implications of these results 

NOTE:  

- Systematic reviews are of little value if the only available evidence that can be included in 

the review comes from very poor quality studies. 

- In many areas of health research there are too few papers to be synthesised into a 

systematic review 

Narrative reviews: 

- Review is conducted in a story-telling fashion 

- The quality of narrative reviews varies, given that the analysis, critique and synthesis of the 

material draws on the creativity and intellectual style of the author (e.g. different reviews on 

same paper may have different conclusions) 

- Some authors may allow their biases to influence the review to the extent that the meaning 

of the evidence could be completely distorted (a significant advantage of systematic reviews 

over narrative reviews is the potential for controlling this and other sources of bias) 

2 kinds:  

- Review considers the whole paper 

- Review considers only part of the paper, and are integrated into the introductory section of 

a report on a research study. 

Clinical guidelines: 



- Information from multiple sources has been compiled to guide health professionals in how 

to deal with specified clinical conditions 

- These guidelines can range from simple protocols to high quality evidence based guidelines 

- Evidence based guidelines are rigorously compiled using a comprehensive review of the 

research evidence about a particular area and often combined with client input and expert 

opinion 

- Clinical guidelines are useful as they provide health professionals with an efficient and 

effective way to digest large amounts of research in specific area (similar to systematic 

review) 

- However, in addition to the information provided within a systematic review, these 

guidelines translate this research into recommendations for practice and help health 

professional make better decisions about their clients’ care. 

Example: Many health professions use the National Stroke Foundation’s ‘Clinical Guidelines for 

Stroke Rehabilitation and Recovery.’ 

 

Factors that affect the quality of research: 

Internal validity: in quantitative research, internal validity relates to the degree of certainty that we 

can have about the correctness of conclusions drawn from the study’s findings. 

External validity: the degree to which a study’s findings can be generalised beyond just those people 

involved in the study. If the participant sample is both large in number and representative of the 

population, then the study has a high level of external validity (vice versa for low external validity). 

Reliability: a common threat to internal validity in quantitative research. Given the reliance on 

measurement, the method for obtaining this measurement must provide the same result every time 

it is performed. 

Methodological rigour: the trustworthiness of qualitative research. 

 

Week 2: 

Learning objectives: 

- Identify each of the PICO elements within a practice-related scenario 

- Develop well-built and answerable practice-related questions (step 1 of the 5-step EBP 

approach) 

- Develop a practice-related question using a structured approach (e.g. the ‘PI(C)O’ model) 

- Appraise practice-related questions for their appropriateness to address a practice-related 

problem 

- Identify key features of well-written and poorly written practice-related PICO questions 

 

PICO: 

P = Population and/or clinical problem of interest 

I = Intervention you are interested in (could be an exposure, test, prognostic factor, or treatment) 



C = Comparison (what you think the intervention is better or worse than, if relevant) 

O = Outcome of interest for your client 

The PICO mnemonic is a method used for developing specific, answerable practice related questions. Using 

PICO will ensure that your search for evidence is as efficient and accurate as possible.  

Population/problem: 

The first step in developing a well-built question is to identify the patient’s problem and population. 

This should include the primary problem, disease or co-existing conditions, for example ‘In pre-

school aged children who stutter…’ Sometimes it may also be important to specify the age and 

gender of a client if that is relevant to the diagnosis, prognosis or intervention, for example, ‘In 

young adult women with multiple sclerosis…’ 

Intervention: 

In this second step, you identify what you plan to do for your client or the factor of interest you want 

to find out about. This may include the use of a specific test, treatment, medication, product or 

procedure. However, it’s important that you don’t just think of an intervention as something that 

you implement as a health professional. For example, in the effectiveness question presented above, 

“Is bed rest more effective than exercise in improving the mobility of stroke patients?” the 

intervention is ‘bed rest’ as this is the treatment we are planning to use. 

NOTE: The intervention is not always a treatment. 

Comparison: 

The main alternative you are considering. It should be specific and limited to one alternative choice 

in order to facilitate an effective search. The comparison is the only optional component in the PICO 

question. There will be many occasions when you only want to look at the intervention without 

exploring alternatives, and in some cases, there may not be an alternative. Sometimes the 

comparison you are interested in may be the usual or standard care/treatment. An example of this 

may occur when you want to compare a new treatment technique (the intervention) with the 

treatment technique you are currently using (the comparison). 

In the effectiveness question above “Is bed rest more effective than exercise in improving the 

mobility of adult stroke patients?” the comparison is ‘exercise’ given that is what we want to 

compare to the intervention (which we previously identified as being bed rest).  

However, you may note that a question like the assessment example provided above, ‘Is picture 

naming an effective method of assessing the language function of an adult stroke patient?’, includes 

an intervention (picture naming) but does not include a comparison. 

Outcome: 

The final aspect of the PICO question. It specifies the result(s) of what you plan to accomplish, 

improve or affect and should be measurable. Outcomes may consist of: 

- Relieving or eliminating specific symptoms 

- Improving or maintaining function 

- Preventing specific conditions 

Being specific with your desired outcomes will yield better search results and allow you to find the 

studies that focus on the outcomes you are searching for. For some outcomes you may also need to 



specify whether you are interested in increasing the amount of the outcome (i.e. a score on a 

functional assessment) or decreasing it (i.e. a reduction of pain). 

In some cases the outcome of interest may be straightforward to determine, for example the 

primary concern of most mothers who bring their stuttering child to a speech pathologist is to 

reduce their stuttering. However, in most areas of evidence-based health practice shared decision 

making is important. Therefore, wherever possible, your client should be involved in determining the 

goals of intervention that are most important. Therefore, there are many situations in which the 

outcome component of your PICO question will be determined by your client’s preferences. 

NOTE: Refer to ‘PICO questions’ in Week 2 LMS module and Week 2 workshop notes for examples of 

PICO questions broken down into their individual components. 

 

What is a practice related question? 

The first step in the EBP process is to ask a relevant, answerable practice related question. The 

question must be clearly and unambiguously worded to enable you to search for the best available 

evidence to answer it. After all, the answers to your questions will allow you to better understand, 

predict, and interpret the results of tests, identify the best way to provide treatment, or how to 

answer a client’s questions. 

As a health professional the questions you ask may fall into one of 2 types: 

1. Background questions (general knowledge about a condition) 

2. Foreground questions (specific knowledge about managing a patient’s specific 

circumstances) 

Background questions: 

Background questions target general knowledge that helps you understand a condition, assessment, 

or procedure better. For example: 

- What areas of the brain are involved in complex problem solving? 

- What causes stroke? 

- How is sound transmitted through the ear? 

NOTE: As a student or new graduate you will frequently ask background questions. As you become 

more experienced you may ask fewer background questions and more foreground questions.  

Foreground questions: 

Foreground questions address specific knowledge that will inform clinical decisions and actions.  

5 main types of practice-related foreground questions: 

1. Effectiveness questions 

2. Prevention questions 

3. Assessment questions 

4. Description questions 

5. Risk questions 

Example of each type: (stroke is the condition of interest) 



Effectiveness: Is early intensive treatment targeting communication effective for adult stroke 

patients? 

Prevention: Does reducing high blood pressure to normal levels prevent strokes in adults? 

Assessment: Is picture naming an effective method of assessing the language function of an adult 

who had a stroke? 

Description: In comparing adult females who are smokers versus non-smokers which group is more 

likely to have had at least one parent who smoked? 

Risk: Are ‘mini-strokes’ in elderly people a risk factor for a more severe stroke in the future? 

 

Clinical scenarios and PICO: 

The critical skill regarding PICO questions is being able to turn a clinical scenario into an answerable 

question that can lead to a search for evidence. An example is shown below. 

Scenario: 

You’re at a party and a friend of yours tells you that they’ve discovered a new remedy for a hangover 

called Alcodol tablets. The recommended dosage is two capsules before drinking, and one after, "if 

required". After informing them that the easiest way to avoid a hangover is simply not to drink too 

much, you decide that their remedy might be worth further investigation. Given you are learning 

about the importance of using evidence to inform practice you want to know if there is any evidence 

for Alcodol tablets. 

The PICO elements: 

Population and 
Problem (P) 

Intervention (I) Comparison (C) Outcome (O) 

Adults who drink 
alcohol 

Alcodol tablets  Reduced hangover 
symptoms 

 

PICO question: 

Do Alcodol tablets reduce the symptoms of a hangover in adults who drink alcohol? 

NOTE: The specific wording/ordering of PICO questions is flexible however it is imperative that all 

PICO elements are included. 

 

Difference between well written and poorly written PICO questions: 

Characteristics of well written PICO questions: 

- Include each of the relevant PICO elements based on the applicable situation 

- Each of the included PICO elements is written as clearly as possible. For example, on many 

occasions you might need to be specific with the age group you are interested in i.e. pre-

school children vs. children, elderly adults vs. adults. 

- They are written as an answerable question (they should finish with a question mark!) 

- They are as succinct as possible 



- They do not include any ambiguous terms 

NOTE: Poorly written PICO questions could lead you to irrelevant evidence or to miss important 

evidence and make your job of helping your client more difficult. 

 


