RESEARCH METHODS
‘They call me The Seeker, I've been searching low and high, I won't get to get what I'm after, 
till the day I die’ (Pete Townshend, the Who).
This short guide introduces research and explains some of the terminology.
As a starting point, you need a title. The purpose of the title is to convey the content, but this should be done as succinctly as possible. At the embryonic stage, this can be considered a working title and it may change as the research gets going. But be aware that any significant changes in direction may require an amended contract/research proposal. If the project is for publication, you might also have key words.
The last part is the executive summary (similar to an abstract and fulfilling the same purpose). This is a concise summary of your study. It is important to get to the point. Things to cover are: What was the problem? Who were the participants? How did you carry out the research? What did you find? Statements such as ‘results were discussed’ would be too imprecise.
Research methods should:
· Find the background information on the topic
· Cite key references
· Obtain data: 
· Triangulate: Use three or more data collection methods
· Primary: Original, 1st hand
· Secondary: e.g. published. Must be credible, verifiable, referenced, and evaluated in your literature review
· Analyse data – this must guide what data you collect. Things might change as your investigation develops
· Test hypotheses
· Make new interpretations 

Types of research include the following:
· Descriptive research: 
· Questionnaire
· Interview
· Normative survey
· Case study
· Job analysis
· Observation
· Development studies
· Correlational studies
· Epidemiologic
· Experimental research: 
· The manipulation of treatments in an attempt to establish cause and effect relationships.

Normative survey: Gathers data from a large population sample and present the results as comparative standards or norms e.g. blood pressure, body composition. Development studies: Longitudinal over a period of years e.g. to assess a treatment e.g. in physical activity, maturation e.g. ageing workforce, the cost vs. benefit analysis of an ergonomics intervention. Correlational studies: Relationship between traits such as anxiety, attitudes and behaviour, and physical performance. Epidemiologic: Pertains to the frequencies and distribution of e.g. medical conditions among various populations. Rate of occurrence is the basic concept. Size of the population is an important consideration in examining the prevalence of injuries or illness in a given population. 

Constructing the questionnaire:
· Closed or open-ended questions
· Clearly worded
· Keep short
· Avoid negative terms
· Avoid jargon
· Beware bias 
· Appearance and design assists return rate

Closed question: Rankings (1 – 10), scaled (agreement / disagreement – Likert scale) or categorical (yes or no) responses.
 
Open-ended questions provide latitude to express feelings or expand on ideas.

Questions should be clearly worded – i.e. ‘although everyone should learn to swim, passing a swimming test should not be a requirement for graduation from college?’
Avoid biasing – e.g. an obvious correct answer e.g. ‘because health & safety professionals work so hard, shouldn’t they receive higher salaries?’
Quantitative vs. qualitative research methods:
	Research component
	Qualitative
	Quantitative

	Hypothesis
	Inductive
	Deductive

	Sample
	Purposive, small
	Random, large

	Setting
	Natural, real world
	Laboratory

	Data gathering
	Researcher is primary instrument
	Objective instrumentation

	Researcher
	Personally involved
	Detached

	Design
	Flexible, may change
	Determined in advance

	Data form
	Words, pictures, objects
	Numbers, statistics

	Data analysis
	Descriptive, interpretive
	Statistical methods



Inductive vs. deductive reasoning - Unlike deductive arguments, inductive reasoning allows for the possibility that the conclusion is false, even if all of the premises are true. Instead of being valid or invalid, inductive arguments are either strong or weak, which describes how probable it is that the conclusion is true.

An example of a deductive argument: All men are mortal. Aristotle is a man. Therefore, Aristotle is mortal. The first premise states that all objects classified as "men" have the attribute "mortal". The second premise states that "Aristotle" is classified as a "man" – a member of the set "men". The conclusion then states that "Aristotle" must be "mortal" because he inherits this attribute from his classification as a "man". 

Quantitative methods involve measurement, and are numerical, objective, neutral, precise, an absolute or universal truth. Results can be generalised.

Qualitative methods are used in anthropology and social science and are: Ethnographic, naturalistic, interpretive, phenomenological, subjective, participant observational – different approaches but each bears a strong family resemblance to the others. It focusses on analytically disclosing meaning or understanding in a particular setting or the essence of the phenomenon.  Perception varies, it is therefore subjective. It allows for the generation of rich data and the exploration of ‘real life’ behaviour, enabling research participants to speak for themselves.

Ethnographic research design is aimed at exploring cultural aspects. The resulting field study or a case report reflects the knowledge and the system of meanings in the lives of a cultural group. In naturalistic research a subject is observed in its natural habitat without any manipulation by the observer. Phenomenological research attempts to understand the structure of lived experience rather than explain it. 

Qualitative data collection methods include:
· Interview: One to one
· Focus groups: Small groups interviewed on a specific topic, individuals stimulated to rethink their own views 
· Observation: Potentially intrusive, prone to bias 
· Action research: Applied to problems in specific settings. No intention to generalise results. Systematic study of perceptions and experiences in a local setting. Applied to problems in specific settings and there is no intention to generalise results. Systematic study of perceptions and experiences in a local setting.

Other methods: self-reports of knowledge and attitude, researcher constructed behaviour-coding inventories e.g. repertory grid analysis – taps into peoples’ feelings or belief systems (How to… use a repertory grid, n.d.).

Limitations of qualitative research are:
· Only small numbers of participants can be studied because data collection methods are labour intensive
· Subject to researcher bias. However, proponents (Pope & Mays, 1995) proposed measures to protect against bias e.g.: Methodological checklist; pilot studies
· Participant interaction: Plan focus groups and interviews (Belzile & Öberg, 2012; Irvine et al, 2012; Gillham, 2005); difficulties in analysing data objectively
· Lack of reproducibility and generalisation of findings therefore may not be applied to other subjects or settings

Reliability in qualitative research:
· The same questions can be asked of different but similar participants or the same participants may be re-interviewed
· Repeatability is not reliability because repeated results may be repeatedly wrong
· Reliability increases with practice
· Triangulation enhances reliability
· Convergence is consistency across two or more methodological techniques
Internal reliability: Refers to the content of the data. Associated problems: researcher status, social situations and conditions, analytical constructs and premises, and methods of data collection and analysis. Could the treatments used be attributed to some other cause e.g. in a nine month study on the effects of exercise intervention be attribute to maturation.  
External reliability: Relates to inter-observer agreement. To what extent can the results apply to the real world. Often a paradox for behaviour research because of the controls required for internal validity. 

Procedural features in qualitative research:
· Analysis occurs during and after data collection, and decisions are made concerning scope and direction
· Search for patterns that aid analysis
· Provides interpretation and theory as well as description of events
· Provides opportunity provided for participants to add to interpretation
· Critical analysis is crucial

Caution: Constantly review the proposal (or learning contract) to avoid straying too far from it. 
Narrative vignette: should also be interpretive. Can demonstrate agreement / disagreement with a phenomenon. Can include quotations from interviews. Search for patterns that can be transformed into categories to aid analysis. 

Mixed methods research: This is a combination of qualitative and quantitative approaches.

Interviews:
· Ask an open-ended question
· Follow up with a more specific question
· Probe 
· Explore ambivalence
· Summarise
· Reflect on the meaning

(Miller & Rollnick, 2002). 

Interviews should be planned and structured. If more than one interviewer is used – test for inter-interviewer reliability. This principle also applies to observational techniques, lab and field testing.

Characteristics of a good interview:
1. Subject knowledge
2. Structure and clarity
3. Sensitivity
4. Steering
5. Openness
6. Criticality
7. Remember what’s been said
8. Interpretation
9. Balance
10. Ethics
    (Kvale, 1996)

Pilot study:
· Essentially a trial run
· Opportunity to examine a questionnaire or interview technique before the main survey 
· Enables modifications to be made
· Uses peer and expert criticism
· Should not include subjects from main survey
· Opportunity to analyse data 
· Size - approximately 10% of main survey size
· Refine data collection as necessary
· Iron out problems and plan for contingencies  

Statistics:
[bookmark: _GoBack]For your general information: Hypotheses are a statement of the anticipated result and are used in quantitative research. They do not have to be used in a work-based project. The null hypothesis (H0) represents a theory that has been put forward, either because it is believed to be true or because it is to be used as a basis for argument. The alternative hypothesis (H1) is a statement of what a statistical hypothesis test is set up to establish. The final conclusion once the test has been carried out is always given in terms of the null hypothesis. We either "Reject H0 in favour of H1" or "Do not reject H0". A statistical hypothesis test is a method of making decisions using data, whether from a controlled experiment or an observational study. A result is ‘statistically significant’ if it is unlikely to have occurred by chance alone, according to a pre-determined threshold probability, the significance level. The probability value (p-value) of a statistical hypothesis test is the probability of getting a value of the test statistic as extreme as or more extreme than that observed by chance alone. If the null hypothesis were to be rejected at the 5% significance level, this would be reported as "p < 0.05". Small p-values suggest that the null hypothesis is unlikely to be true. Statistically highly significant would be expressed as P < 0.001 (less than one in a thousand chance of being wrong). Statistical tests can also be used to analyse a number of other factors and to make comparisons between groups e.g. analysis of variance. An advantage of statistics is that results can often be generalised and applied to a larger group or to the general population. A disadvantage of statistical tests is that it is easy to misinterpret statistics and present deceptive analysis. Note that description and inference are not statistical techniques. Statistics need not be used in a 60 credit work-based project but the SPSS statistics package is available to students if they wish to use it: SPSS is constantly updated and – when using a textbook or guide (advised) – make sure the text book covers the SPSS version being used.

Sampling:
The sample is a group of participants, treatments, or situations selected from a larger population. A number of methods are used when designing studies and using statistical analysis. These include random selection e.g. using a random numbers table; stratified random sampling; systematic sampling; random assignment. Post hoc justification is a method which attempts to show that the sample represents some larger group – it is less scientific than random selection.
Identifying the variables:
· Control variable: A factor that could possibly influence the results and is kept out of the study.
· Categorical (or moderator) variable: A kind of independent variable that cannot be manipulated, such as age, sex, race … and so on. 

Assumptions, limitations, and delimitations:
· Assumptions: These are fundamental premises without which the study cannot proceed i.e. you must assume that certain conditions exist or that that particular behaviours can be observed and measured. An assumption might be that participants will respond truthfully, at least for the most part. A basic assumption might be that mental capacities of participants is within the normal range, and that participants understood the directions. 
· Limitation: A possible shortcoming or influence that either cannot be controlled or is the result of the delimitation imposed by the investigator.
· Delimitation: A limitation imposed by the researcher in the scope of the study: a choice the researcher makes to define a workable research problem.

Research ethics:
Ethical considerations include:
· Plagiarism
· Fabrication and falsification
· Nonpublication of data (i.e. findings which are not included because they do not support the desired outcome)
· Data storage and retention
· Misleading authorship
· Dual publication
· Copyright
· Protecting human participants’ rights i.e. risks to the individual - this would include informed consent, anonymity (as applicable) and confidentiality
· Protecting animal subjects


Summary:
· Secondary source information can be biased 
· Avoid using biased information by checking:
· Who produced the information?
· What is the purpose of the information?
· Is the information trying to persuade?
· Does the information give just one point of view?
· Quantitative data is objective
· Qualitative data is subjective
· Qualitative research asks: Why? How? 
· Triangulation - Qualitative and quantitative methods (‘mixed methods’) complement each other 
· Qualitative methods can reach aspects of complex behaviours, attitudes, and interactions which quantitative methods cannot (Pope & Mays, 1995).

Structure of the report:
At masters’ level, the emphasis is on independent learning, each project is unique and consequently there is no formulaic structure. 

As a general guide, you need to cover the following in the report, divided into chapters – as appropriate:

1. Title
2. Executive summary covering: What was the problem? Who were the participants? How did you carry out the research? What did you find? Very brief: a page or less
3. Index to chapters, sections, graphs, tables, pictures … etc. you might also have a glossary of acronyms, technical terms, or abbreviations
4. Introduction: Problem statement, need for, opportunity, and benefits of the study
5. Literature review 
6. Methodology: Data collection and analysis. The approach taken and rationale for that approach. Population and sample. Limitations, delimitations, and assumptions
7. Findings: What you found from an analysis of your results
8. Discussion of findings
9. Conclusions and recommendations. Particular value attaches to innovation and originality
10. Reference list
11. Appendices: This is your supporting evidence

The reflective report:
This is separate from the project report and covers the learning experience in greater detail, including achievement of the learning outcomes. 
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Note: You are advised to search the research methods literature for additional current sources.
The following is good, although not available as an e-book: Thomas, J. R., Silverman, S. J., & Nelson, J. K. (2015). Research methods in physical activity (6th ed.). Champaign, Il: Human Kinetics.
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