6. Research Toolkit 

A brief introduction and discussion of some of the ethical dimensions of researching in the workplace 

Introduction

Ethics is concerned with what is morally right or ultimately good. In practice, acting ethically means acting in a way that is fair, truthful, humane, and mindful of the consequences, whether they are immediate or longer-term.

Ethics concern both conduct in businesses, organisations and professions, and project and research activities. A few examples of unethical practice in business and organisations are:

advertising in a way that is calculated to mislead (or could reasonably be expected to mislead)

making promises (not just contracts) without the intention of keeping them 

negotiating terms or using contracts in a way that is unfair or exploitative (this could apply equally to international trade and to the contract between an employer or employee)

withholding information to gain an unfair advantage 

taking advantage of confidential information for personal or business gain 

deliberately or recklessly giving false or misleading information

failing to get permission before acting on a person's behalf or releasing information about them 

taking punitive action against a person because he or she is acting ethically (e.g. reporting malpractice) 

taking on work which the person or organisation is not adequately equipped to complete.

It is important to distinguish unethical and illegal practices. Many unethical practices are also illegal or could give rise to claims in the civil courts, but something does not need to be illegal in order to be unethical. Codes of practice (e.g. from professional bodies, government and local government organisations, specialist organisations, employers and unions) can also provide guidance on ethical issues, but similarly they do not cover all the possibilities. As discussed below under 'ethical dilemmas,' acting ethically occasionally means coming into conflict with the law. 

Common ethical pitfalls and malpractices in research and similar activities include:

breaching confidentiality, e.g. revealing the source of information (or enough information so that the source can be identified) when discussions or surveys have been described as confidential 

using information for a purpose other than that for which it was asked for - e.g. for personal gain, to pass on an interesting story to the press, or to act against the interest of participants 

using others' work but failing to attribute or acknowledge it - whether they are colleagues, authors or other researchers 

making up or guessing results 

deleting or distorting information, or deliberately biasing the research methodology, to produce preconceived, convenient or politically acceptable results (the researcher has an ethical responsibility to people who took part in the research) 

misreporting research results or reporting them out of context, so that an inaccurate impression is received 

accepting a 'compromised' project (e.g. where a stakeholder is applying pressure for a particular result) 

concealing results if they are not what was expected. 

Particularly in organisational projects, it's important to be aware of unintended uses of results. For example, in one organisation the results of a training needs project were used to help select workers for redundancy on the basis of skills they lacked. 

 

Applying ethical principles in research projects and other activities 

There are three main areas to consider when carrying out research, development or other work-based learning activities. 

 

Is the project itself ethical? In particular, is what it is setting out to do ethical? This will involve considering immediate and longer-term impacts, and possibly looking at implications for wider systems. Environmental practice uses the idea of the 'footprint' of an activity - simplistically, does it tread lightly or does it heedlessly trample people, values and the environment underfoot? In practice there will be limitations to what is reasonable to probe in your work situation; for instance if you work for an armaments manufacturer or tobacco company, you are not expected to agonise over the ethics of working in those industries. However, depending on the project you might be expected to check that what you are doing is not fuelling unethical practices such as supporting oppressive regimes or promoting smoking to children. More generally, if the task for your project is set by your organisation, you will need to ensure that your project is going about it in an ethical way. 

 

Is your methodology ethical? This area concerns issues such as confidentiality, avoiding misrepresenting participants, accurate interpretation of data, acknowledging other contributions, and how you are going to report and use the project. You also need to be clear about the boundaries of the project, so that it does not become distorted in a way that wasn't intended. 

 

Are you carrying out the project in an ethical way? This extends the methodological issues to the way you actually go about the project. It includes details of the methodology such as maintaining confidentiality from interviews, questionnaires and other personal sources, as well as how you react to any pressures to misrepresent, conceal or misuse the results. 

 

Dealing with value-conflicts in project and research work 

Value-conflicts can occur when ethical concerns come up against other pressures - for instance organisational rules, financial imperatives, client or customer demands, or management decisions or preferences. Value-conflicts can involve ethical dilemmas (see below), but more usually the conflict is between an ethical principle and a rule or a pragmatic concern. 

 

Simple value-conflicts are sometimes resolved through a professional approach to the situation which states clearly that there is an ethical principle involved that can't be compromised. In some cases it can be difficult to counteract organisational pressures from an ethical perspective, particularly if you don't have organisational or 'expert' power to draw on. In these cases it may be useful to refer to external codes of practice (such as those of professional and research organisations or government bodies and agencies), or if appropriate to the organisation's own codes.  
In some situations it is possible to find ways forward that don't compromise ethical principles, but provide a practical way of meeting pragmatic needs. This may mean changing the approach to the problem rather than doing something entirely different. 

 

Having said this, there may be a need to defend ethical principles against pressures for instance to misuse information or breach confidentiality. This can be uncomfortable if there is strong organisational or client pressure, but it needs to be dealt with in a clear and firm way. Making ethical boundaries clear before starting work can reduce arguments later. 

 

Dealing with ethical dilemmas 

An ethical dilemma occurs when two ethical principles conflict, or when applying a principle (such as personal freedom or freedom of speech) in one case prevents it from being applied somewhere else. An example that can occur in research is where a confidential interview results in a confession that is serious enough to warrant criminal or at least disciplinary action - e.g. a research participant confesses to committing abuse, fraud or professional malpractice. The researcher might ask: 

 

What is the stronger principle in the case concerned - confidentiality or the duty of care to others? This could be influenced by factors such as the seriousness of the offence and how long ago it was committed, as well as by the nature of the research. 

Is there a source of professional advice that could be sought in confidence - maybe initially anonymously?

If the matter is not a serious offence, would the participant be unduly victimised for his or her honesty (e.g. where the practice concerned was not confined to one individual)? In some instances the duty of care could be discharged by reporting a general problem. 

Can the problem be dealt with in a way that gets the participant to take responsibility, e.g. by confessing to the appropriate authority, rather than the researcher having to report it? In any case, the researcher should make clear that the limits of confidentiality have been exceeded rather than reporting the matter without the participant's knowledge. 

A learning point in this situation is that the researcher might in future specify the limits of confidentiality that can be offered. 

As a general principle, ethical dilemmas need to be approached from the viewpoint of finding the higher or more general principle that applies to the situation. This means not getting caught up in specific rules and interpretations, but looking for principles that transcend the dilemma. 

 

Learning from value-conflicts and ethical dilemmas 

Conflicts and dilemmas that can't easily be resolved can be a source of great frustration and possibly also stress, but they can also provide learning opportunities. You might consider: 

What problems led to the conflict in the first place. 

Were there misunderstandings or things that weren't made clear, or had promises been made that couldn't be kept? 

What was actually done to attempt to resolve the situation, and what happened? 

In hindsight, could anything else be done? 

How would you approach a similar situation? 

Could you avoid the conflict or dilemma arising in the first place? 

Further guidance

Professional bodies, research organisations, government departments and agencies and other public bodies often publish ethical guidelines and codes of practice relevant to their area of work. You will also be able to discuss ethical issues with your tutor or other staff from your university. 

Research and ethics 

Ethics in research are about being clear about "the nature of the agreement you have entered into with your research subjects or contacts." (Blaxter et al. 1996: 146)

consent 

agreement about the analysis of data 

agreement about the dissemination of research findings 

"We had hoped that the right to refuse to take part would... protect [people] against distress...In the event although many people we talked to seemed to find our interviews sympathetic and understanding, there were some informants who, in the opinion of their relatives at least, had been unnecessarily distressed by taking part.… In our view it would be paternalistic to protect people against being asked to take part in such studies." (Cartwright & Seale, 1990: 37] 

 

Statistical approaches

The purposes and limitations of statistics 

Clearly a basic knowledge and understanding of statistics is an essential prerequisite for much professional work. A useful resource might be:


Spiegel MR & Stephens, LJ, (1999), Statistics, 3rd ed., New York: McGraw-Hill


But let us not get too carried away by the prospects and possibilities of statistics. Statistical procedures are valid only if the data analysed is reliable and the techniques applied are appropriate. 


However this is not just a matter of competence, it is also one of integrity, for statistical procedures can be manipulated. There may be unscrupulous 'statisticians' who will use data selectively and this perception has given rise to the saying "there are lies, damn lies and statistics".


The following toolkit of statistical terms and techniques is provided as an introduction to statistics in research for those of you for whose research the techniques would be appropriate.


For those working in the experimental tradition, the techniques will be particularly useful. Others will need to make a judgement: “Do I need to use statistics to analyse the data I have collected from my research?”

Process of quantitative research

Theory

Hypothesis

Research design

Devise measure of the concepts

Select research location

Select research participants

Administer research instruments

Collect data sets

Process data

Analyse data

Findings

Write up conclusions

Adapted from Bryman & Bell (2003: 69)
Bryman, A & Bell, E, (2003), Business Research Methods, Oxford: Oxford University Press

Some basic statistical concepts 

There is an enormous range of information which might be of interest to statisticians. At the one extreme there are routine considerations such as the need to keep a check on the dimensions of manufactured items and at the other there is the requirement to collect information about people - ranging from the easily measurable (eg weight) to the highly complex (eg personality). This being the case it is vital that the basic terminology is understood. The following definitions are intended to clarify the meanings of some key concepts.

Population

Sample

Variable

Parameters

Parametric and non-parametric statistics

Descriptive statistics and inferential statistics 

Population

This term defines the data base. It applies to the whole group or class of items being measured. A national census would refer to the whole 'population' of a country; a cohort would relate to a specific 'population' (eg co-workers in your workplace).

Sample

In examining the quality of the product it is normally unnecessary to check more than a small fraction of total output (eg electric light bulbs). In any case, manufacturing processes generally produce 'similar' products and an examination of a selection will normally provide information sufficient for making a judgement about quality. Clearly the greater the number examined the more reliable will be the findings.
This procedure is known as sampling and there are various ways in which this can be carried out. These include:


Random sampling 
A subset of the population is chosen at random.

Systematic sampling 
Every nth member of the population is chosen.

Stratified sampling 
(Applied when a population comprises sub-groups.) Sub-groups are identified and are then subjected to sampling. This may be conducted randomly or systematically.

Cluster sampling
This occurs when a selected geographical area (say) provides the sample.

Stage sampling 
Stage sampling involves selecting samples from samples. If for example a researcher wishes to determine how extensively a new medical procedure is being adopted a decision could be taken to focus on selected hospital, and from within then, samples of patients.

 

Variable

In statistics a variable is what is measured and it can assume values which are either continuous or discrete. In the foregoing discussion the life of an electric light bulb is an example of a continuous variable; the number of peas in a pod is an example of a discrete variable.


Statistics and parameters

When a variable has been selected and data obtained from a sample statisticians are able to establish statistics. These are ' constants' for the sample to which they relate; though they vary in relation to other samples. An example of a statistic would be: the mean life of a sample of electric light bulbs is 1000 hours.
When the 'constant' relates to the entire population the term parameter is used. An example of a parameter would be: the percentage figure of British voters who supported the Liberal Democrats in the last General Election was 18.

 

Parametric and non-parametric statistics

Any researcher wishing to determine the popularity of ice cream would not contemplate sampling from primary school children because the sample would not reflect the population. But what is a normal population? For our present purposes we shall assume it is a population which includes a significant number of individuals and comprises all types. 


Statistical procedures conducted on the basis of 'normal' populations are termed parametric. However, most populations are not 'normal' and when normality cannot be assumed the statistical procedures used are termed non-parametric. (eg. An investigation of the nursing profession in respect of gender would be non-parametric as there are more women nurses than men).

 

Descriptive statistics and inferential statistics

If the aim is to define a sample through determining statistics, the methods applied fall within the category of descriptive statistics. If on the other hand the aim is to use statistical procedures to make a prediction about the population from the sample the category is inferential statistics. 


In describing lifelong learning in a workplace setting, descriptive statistics would show a picture of the range of qualifications held by different people, their engagement in training and development opportunities and so on. Inferential statistics, on the other hand, might show the tendency for certain groups to engage more readily with learning than others. 

 The recording of statistical data 

In this section the focus is upon the recording of measures of variables:


The nominal scale 
A variable such as 'gender' cannot be measured numerically - but there are two categories of response (female or male). Categories may be assigned numbers (1 = female; 2 = male) but these numbers do not have a numerical value. The nominal scale is therefore based on categories; it is not a numerical scale.

The ordinal scale 
This kind of scale enables information to be ranked. 'Liking for statistics' is a variable which could be measured in this way. High scorers would be expected to like the subject more than low scorers (or vice versa depending upon the orientation of the questions) but the differences between scores might not be uniform. Again, 'ordinal' scores may not be compared with a base-line score; because they have relative rather than absolute values.


The interval scale
In the case of the interval scale the difference between successive points is uniform. Test scores are often recorded in terms of the interval scale; and when they are it is generally assumed that the intervals between the scores are uniform. However it might not be possible to conceptualise a clear meaning for a score of zero on a test. So interval scores do not always have absolute values.


The ratio scale
This is the kind of scale used to record physical quantities. On this scale it is exactly possible to compare one value with another in both relative and absolute terms. Tables recording measures of variables such as temperature or mass will comprise intervals which are uniform; and zero values which are absolute.

The mean, the mode and the median 

These statistics offer a numerical standard for the comparison of items of data. 

The mean

The median

The mode

The mean

The mean is defined as the sum of the scores of a variable divided by their number. It is not a real score, it is the numerical product of a mathematical procedure. 
To determine the mean we apply the following equation:


The normal curve 

If you toss a coin there is a 1 in 2 chance that it will come to rest on one of two sides. Therefore if you toss a coin 10 times you might expect it to fall ‘heads’ 5 times and ‘tails’ 5 times - a ratio of 5 : 5. It would surprise you if the ratio turned out to be 10 : 0 (all heads) or 0 : 10 (all tails) - but this could happen. 


Again if you were to arrange a number of randomly selected people according to their heights you would expect to find that most would be of ‘average‘ height, a few would be relatively tall and a roughly equal number would be relatively short.


Although the first of these activities involves discrete values and the second continuous values the ranges of possible outcomes have one important feature in common: they have similar distributions - they extend from one relatively improbable extreme (say 10 : 0 in favour of heads or very short) to the reasonably probable (5 : 5 in favour of heads and tails or mean height) to another relatively improbable extreme (0 : 10 in favour of tails or very tall). 


In practice a histogram based upon discontinuous data which is representative of a normal population tends to give rise to a pattern resembling the curve shown in Figure 1; and with increasingly finer intervals between measures the shape will be found to approximate more closely to the curve. In the extreme when the sample is very large and the intervals are extremely fine the shape approaches the normal curve. 
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Figure 1 The general shape of the normal curve 

Characteristics of the normal curve 

In Figure 1 you will note there are two points where the curve changes direction. These are called points of inflexion and they are indicated in Figure 2.
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Figure 1 The general shape of the normal curve 
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Figure 2 Points of inflection 

 

Now consider figure 3:
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Figure 3 The normal distribution curve 

 

In Figure 3 you will observe that the horizontal axis has been divided into 6 equal intervals numbered from -3 to +3. You should also note that the points represented by -1 and +1 fall directly below the points of inflexion. This is no accident; but providing an explanation as to why this is so is beyond the scope of the module so you must accept it as fact. 


From previous section 'The mean, the mode and the median' you will know that the mean and the median values do not always coincide; but in the case of the normal curve they always do. The normal curve is symmetrical about the mean value (in this case the point marked zero).


The distances between 0 and -1 and 0 and +1 are in each case called the standard deviation. It follows that the distances between 0 and -2 and 0 and +2 are both equal to 2 standard deviations; and so on. 


The horizontal axis provides an indication of how far removed a particular score is from the mean (which also the most probable score). 


The meaning of ‘standard deviation’ can best be understood in terms of the relationship between the distribution of the scores and the shape of the curve. For example let us suppose that Figure 3 had been constructed on the basis of 10,000 scores taken from an unbiased population. Statisticians can show, on the basis of probability theory, that 6826 (68.26%) of these would fall between -1 and +1; 9544 (95.44%) between -2 and +2; and 9974 (99.74%) between -3 and +3. Again is not necessary for us to know why this is so.


Figure 3 shows how this would have worked out for all 6 intervals. 


Clearly it follows that scores relating to around two thirds of any normally distributed population should fall within one standard deviation of the mean value; one twentieth should fall either side of this but within two standard deviations, and; less than one two hundredth should fall outside of three standard deviations. 

Deviations from the normal curve 

 As we have seen, the normal curve is obtained when the data is randomly selected from a normal population. In the case of manufactured paperclips, because the machine which cuts the lengths will do so within a certain tolerance, some will be longer and some will be shorter and overall a distribution curve of the lengths of all paperclips will resemble Figure 3.


However machines wear out and if there is less freedom for wear in one direction than another, then the outcome might be biased.


This kind of situation gives rise to distribution curves which are skewed. Figures 4 and 5 illustrate two possibilities:
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Figure 4. A negatively skewed distribution
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Figure 5. A positively skewed distribution

The average deviation 

Reference is made in previous section 'The mean, the mode and the median' to the mean. This statistic is useful because it provides a reference point for all values. 

A similar situation arises in the case of the normal distribution curve where it is sometimes useful to know how one particular deviation compares with the others. Determining this statistic requires: calculating the difference (d) between each individual score (x) and the mean of the distribution (M); adding these together to find their sum (which will be zero unless all negative values are counted as positive); and dividing this figure by the number of cases.

This may be expressed as follows: 
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where:
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The standard deviation 

The 'average deviation' illustrates the concept of deviation but in general another statistic, the standard deviation, is preferred. One problem associated with the average deviation is that negative deviations must be treated as if they are positive. This does not arise in computations of the standard deviation because the formula used involves the squaring of deviations. 


The formula for the standard deviation is as follows:
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where:
d = deviation of a score from the mean 
N = number of scores 

Coefficient of variation 

It is sometimes useful to be able to make a judgement about the degree of variation in a population. For example one would not expect to find much variation in the overall lengths of a sample of machine made paperclips. It would be disturbing if say some paperclips were noticeably different in size to others.


The coefficient of variation provides a criterion for determining the degree of variation. It is defined as follows: 

	Coefficient of variation =
	Standard deviation 
	x 100 % 

	 
	

Mean
	 


 

Let us suppose that in the case of the manufacture of paperclips a sample of 100 clips is found to have a mean length of 30 mm and a standard deviation of 0.3 mm. In this case the coefficient of variation is 1%. A manufacturer might well settle for this value; but maybe not for a coefficient of 10% - which would be the outcome for a standard deviation of 3 mm. In the latter case the variation might be noticeable to an observant paper clipper.

Standard scores or Z scores 

If you discover that your personal height is say 5 cm shorter than the average for species homo sapiens you may conclude that you are relatively short - but you cannot know, from this data, whether you are extremely short or just below average.


The Z score is a statistic which conveys precisely how one score relates to all others in a particular population. It is exactly equal to the number of standard deviations a score is from the mean. Thus a raw score which is one standard deviation above the mean has a Z score of +1 and a raw score which is one standard deviation below the mean has a Z score of -1. A raw score which is the same as the mean has a Z score of 0. 


In determining a Z score from a raw score it is necessary to complete four operations en route: 


i. the mean of the set of raw scores;
ii. the standard deviation of the set of raw scores;
iii. the difference between the particular raw score and the mean;
iv. the number of standard deviations this (difference) represents.


The outcome of the last operation is the Z score. 
Assuming the mean and standard deviation for a set of scores are both known, the Z score for a particular raw score is calculated using the following formula:

 

	Z score =
	Raw score - Mean
	 

	 
	

Standard deviation 
	 



The Z score can have either positive or negative values.

Inferential statistics 

So far we have been considering data obtained from samples and the focus has been on teasing out useful information from what has been given. In proceeding in this way we have been adopting techniques in order to 'describe' the data. The procedures applied for these purposes fall within that branch of the subject known as descriptive statistics. 


The fact that these procedures are based upon samples does however give rise to the important question: can such findings be generalised? Using data in order to go beyond what is given and to infer possible outcomes for the whole population is the concern of inferential statistics. 


Whilst extrapolating is central to these procedures there are however two dimensions to inferential statistics. The first is concerned with estimating population parameters; and this is dealt with in the next section 'Drawing Statistical Inferences'. The second is concerned with hypothesis testing and this is considered later in the section 'Hypothesis testing'.

 

Drawing statistical inferences

We can begin to understand the process of drawing statistical inferences if we consider an example:

 Suppose an educational researcher wishes to know how well a particular sample of 100 pupils are performing in an academic subject, say mathematics. Let us assume that a test has been administered; and has yielded a reliable set of data with a mean score of 55.

It would be impossible to say whether the same mean would be obtained from another sample; though it is the common experience of teachers that this would probably not be the case. Again there is no way of knowing how well this mean compares with the (theoretical) figure for the whole population.

Before we continue however it is necessary to develop an understanding of another statistic: the standard error of the mean.


Next we must reflect upon what we understand about the relationship between the mean of our sample and the mean of the whole population. At this point:

	i.
	 
	we do not know the value of the population mean;

	ii.
	 
	we do know that the value of the population mean and the value of the mean of many samples would be approximately the same;

	iii.
	 
	from our understanding of the normal distribution we can be certain that: 
68.26% of sample means will rest within 1 SD of the mean of all samples;
95.44% of sample means will rest within 2 SD of the mean of all samples; 
99.74% of sample means will rest within 3 SD of the mean of all samples; 


 

Statement (iii) is particularly interesting because we can now determine the standard deviation for the mean of all samples (from the standard error) and we can therefore specify the probability that the sample mean falls within a particular range of this. But the mean of all samples and the population mean effectively coincide; so we can also specify the probability that the sample mean falls within a particular range of the population mean.


Now you will recall that the mean score of our single sample was taken to be 55, and there is a 68.26 chance that this value rests within 1 SD (now known to be 1.0) of the mean of all samples (which is the same as the population mean). 


These facts enable us infer the following:


On the basis of the performance of a sample of 100 pupils who attained a mean score of 55 in a mathematics test it is possible to say that if the test were administered to the whole population, the mean would have a: 


68.26 % chance of lying between 54 and 56;
95.44 % chance of lying between 53 and 57;
99.74 % chance of lying between 52 and 58.


Two of the percentage figures above (95.44% and 99.74%) are used because they are familiar. In practice statisticians prefer confidence limits which include rounded percentages - 95% and 99%. In these cases the multipliers are: 1.96 (not 2); and 2.58 (not 3). The confidence limits these define are: 53.04 to 56.96; and 52.42 to 57.58. Not very different from the values listed above. 


Thus although we cannot infer the population mean from a sample, we can define the limits between which it has a probability of falling. Such inferences are useful in drawing conclusions about whole populations on the basis of limited data. 
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The mean of a test of vocabulary taken by 64 children is 50 and the standard deviation is 16. What can you infer about the mean of the whole population?

 

 Hypothesis testing 

This section includes a brief introduction to hypothesis testing and it provides only a glimpse of the potential of this technique. The procedure is considered in detail in another module.


First what is a hypothesis?

A hypothesis is a conjecture formulated in a basis of theory. In educational research, two types of hypothesis are of interest. One is concerned with differences between variables; the other with relationships between variables.


In testing hypotheses the essential task is to determine the extent to which either a difference or a relationship may arise by chance. If the probability of this happening is high the hypothesis is rejected. If it is low the hypothesis may be confirmed. 


In inferential statistics, the task is approached from a negative rather than a positive angle; for in this case hypotheses are tested on the assumption that there is no difference and no relationship. In other words a 'null hypothesis' is proposed. The task is then to determine the probability with which a variation from the null hypothesis may arise by chance. Clearly the bigger the variation, the lower the probability that this has arisen by chance. 


We already know, from considering the normal curve, that there is a relationship between a deviation from a mean and the probability of this happening. So if we know the difference between two means (which we have hypothesised to be zero), and we can calculate the probability of this difference arising by chance, we can effectively test the null hypothesis.

Surveys

Survey researching involves the collection of data from pre-specified target groups of relevant individuals from larger populations (however defined). Most survey research is carried out in the expectation that findings from the specific target group of individuals will be generalizable to the larger population. 


Surveys may be either quantitative (i.e. numbers) or qualitative (i.e. words) in form. Each has a distinctive tradition of philosophies and practices associated with it, and within the varying disciplines and sub-disciplines of social science. Gallons of ink, and pages of books are devoted to teasing these out (eg. Cohen and Manion, 1984; Delamont, 1992). 

Blending qualitative and quantitative approaches

The truth is, though, that most enquiries make use of a blend of both, rather than of one or the other. What is important is that the most appropriate form and associated techniques are used for the particular research question posed, or focus being investigated. 


Surveys may be either descriptive or analytical in their character. A descriptive survey aims to eventually provide accurate information about individuals, groups or situations. An analytical survey tests hypotheses or speculations about the relationships between variables (people, processes, or events) in order to then understand and explain a particular phenomenon. 


If this is to be so, then the data gathered must be reliable and valid. 


Reliability has to do with how well the research has been carried out. Essentially, a piece of reliable research enquiry is one which, if another researcher were to examine the same focus of research question in a similar context, she or he would be likely to arrive at the same results. 


Of course, results depend upon analysis and interpretation of data gathered. Reliable data is gathered using survey techniques. The main techniques of survey research are:

· Observation 

· Questionnaires 

· Structured interviews 

· Semi- or unstructured interviews including serial interviewing

· Attitude scales 

Each of these techniques has advantages and drawbacks. A researcher must ensure that the technique or method used to undertake a particular enquiry is appropriate to investigation of the research focus and to the population to be enquired in to. 

These techniques for gathering data 'in the field' and at first-hand, are supported by survey and critical review of an appropriate set of texts from the published literature about the research focus, question or topic being enquired in to by the researcher. 
Validity has to do with whether or not the techniques, or procedures of data gathering made use of were appropriate to collecting information relevant to the research focus, and for the target population. It is always necessary, therefore, for a researcher to justify the particular techniques of research that have been used in any enquiry. 

Ask yourself... 

The following questions when thinking about undertaking survey research: 

· what experience and skills have you in regard to carrying out research? 

· what do you want to find out about, and why? 

· are you clear about how different techniques of survey researching will effect the results you get? 

· will you need to use more than one method? 

· which method(s) or technique(s) are most appropriate for the research focus? 
are these the same as the techniques that are most acceptable to you? 

· are the chosen techniques sufficiently flexible to let you change direction, or add new directions to your research, if that becomes desirable?

freely adapted from Blaxter et.al., 1996


Use the other parts of this resource which deal with the differing techniques of researching to help you decide on the answers to these questions for your own research enquiry.

Decision point - how useful are these tools going to be to me?

Ask yourself 'How useful is this approach to my area of research?'


If you are carrying out a quantitative study with several questionnaires and significant numerical data, you might use statistics to analyse the results.


On the other hand, if your are undertaking a small number of in depth interviews to ascertain the understandings of a group of respondents, then this approach may not be for you. 
Questionnaires 

Questionnaires seem straightforward; one or two sheets of paper with a dozen questions, a few words and some ticked boxes which respondents can quickly fill in. Of course, things are more complex. It is difficult to produce one which will give you meaningful and useable data. Because of the baggage we carry surrounding our own realities of our social world- ontologies, questionnaires can be biased leading to biased responses. This can skew results.


Questionnaires are good for collecting information from a relatively large number of respondents. They are easy to administer and quick to fill in. They can allow a researcher the chance to compare directly the responses of groups and individuals and they can provide quantifiable data which can be subjected to statistical analysis. However, if they are to achieve these things, then they need very careful preparation and piloting and the analysis is likely to be time-consuming. They are not good at encouraging in-depth answers, or at allowing respondents the opportunity to explore their own views and perceptions of a topic. 


Questionnaires are the most public and concrete of data collection instruments. If you make a mistake in designing or presenting a questionnaire, EVERYONE can see it! So use them with care! This means extreme care in selecting question type and wording, in piloting, in distribution and collection and in coding and analysing responses. 

Pay close attention to the following as you prepare and produce your questionnaire. 

 

Design and use of questionnaires 

Pay close attention to the following ... 


FIRST 
· Do you have a clear purpose? 

· Have you defined the area for investigation specifically enough? 

· Are you clear about the population and sample you are going to survey? 
How are you going to analyse and present the data? You MUST give thought to this at an early stage. 

· What resources will you need? Do you have them?

NEXT, YOU NEED TO MAKE DECISIONS ABOUT THE QUESTIONS 
Ask yourself: 

· Do I really need this question? 

· How will it be useful in my research? 

· Do I need several questions on the subject matter of this question? 

· Will my respondents have the information they need to answer this question? 

· Do I need to ask this question in concrete terms, or will I get a better response from something more general? 

· Is the question content biased or loaded in one direction, without accompanying questions to balance the emphasis? 

· Will the respondents be prepared to give me the information that I'm asking for? 

… AND THEIR WORDING 

· Can the question be misunderstood? 

· If it's possible, then people WILL misunderstand! 

· Is the question wording ambiguous, leading or offensive?

· Have you asked a double or even a multiple question? 

· Have you made assumptions about the respondents' knowledge, attitude and memory? 

· Can I ask this question better? (Try different formats.) 

NOW, DECISIONS ABOUT THE FORM OF RESPONSE TO THE QUESTIONS 

· Is the form of response easy, definite, and adequate for the purpose? 

Think about the following question types and select appropriately:

 

	QUESTION TYPE 
	CHARACTERISTICS 

	VERBAL 
	Word[s]; phrase[s]; extended comments 

	LIST 
	List of items; select one or more 

	CATEGORY
	Identify only one of a given list of categories 

	RANKING 
	Place items [maybe qualities or characteristics as well as more "factual" items] in a rank order. 

	SCALE 
	Attempt to discover strength of feeling, opinion or attitude in a way which can be graphically presented / statistically processed. 

	QUANTITY 
	An exact or approximate number. 

	GRID 
	A table to record answers to two or more questions at the same time. 


 

after Youngman M [1986] Analysing Questionnaires, University of Nottingham 

 

… AND THE SEQUENCE OF QUESTIONS
· Is the answer to the question likely to be influenced by the content of the preceding question? 

· Have I led up to the question in a natural way? Is it in the correct psychological order? 

· Is the question too early? (The respondent may not be fully involved yet) 

· Is it too late? (The respondent may be losing interest!) 

(The most important questions should come between one-third and two-thirds of the way through the questionnaire.) 


FINALLY, LAYOUT 

· Does it look smart and professional? 

· Have I kept the number of sheets to a minimum? (Reduce print size if necessary) 

· Have I said 'thank you'? 

Reading 

Czaja, R and Blair, J, (2005), Designing Surveys, 2nd ed., London: Sage
Oppenheim A.N. (1992) - Questionnaire Design, Interviewing and Attitude Measurement - London, Pinter
Sellitz, Wrightman & Cook (1976) - Research Methods in Social Relations - New York, Holt, Rinehart & Winston


Useful website concerning questionnaire design
http://www.cc.gatech.edu/classes/cs6751_97_winter/Topics/quest-design/
 

Structured interviews 

Interviews are perhaps the most commonly utilised form of qualitative data gathering in research. It is not difficult to understand why. They seem straightforward - just asking questions of one or more respondents, and then recording in some way what they say in response. 


But you will have read enough of this course already to realise that research is never quite that simple. 


Interviews are good for collecting information from a relatively small number of respondents. They are good at encouraging in-depth answers, and allowing respondents the opportunity to explore their own views and perceptions of a topic. Done well, interviews provide a researcher with the chance to compare directly the responses of individuals. As with any information gathering technique (Blaxter et al, 1996: 180), such collection and comparison of responses can be subjected to basic statistical analysis and presentation. 


Interviewing is an intimate procedure. However, it requires the respondent to provide very personal perceptions and pieces of information. Done well, they can be enjoyed and valued by respondents. Done badly, they can leave respondents feeling misrepresented. 


On top of that, badly conducted interviews leave a researcher with mounds of data to record, analyse and present, and which can take huge amounts of time to do. Piloting is paramount.


Structured interviews can be seen as offering one possible data-gathering tool that can give something of the best of the potential of interviewing procedures, but which also provides a manageable and realistic means of doing so. Structured interviews can be especially helpful to a researcher who has little previous experience of conducting interviews. 

 

A step-by-step approach

FIRST 
· Brainstorm ideas prompted by your research question or focus

· Group the ideas into themes or 'issues' 

· Write out questions that will allow you to find out about the respondent's knowledge of, or views about these themes. 

· Phrase or re-phrase these questions to be factual questions - 'what', 'when', 'how'. Avoid using 'why' phrasing - this often leads to respondents feeling threatened and so they try to justify themselves, avoiding contradictions or uncertainties that might be otherwise of value to a researcher. 

· List the questions you are going to ask in to the order you are going to ask them. This list is termed the interview schedule.

SECOND 

You must now decide on whom to interview. 

· Reliable and verifiable research data gathered by use of structured interview procedures really should be based on a small pilot study, involving asking your schedule to one or two people. 

· These pilot sample respondents should be representative of the larger population relevant to your particular research focus or question. For example, it is no use trying out an interview schedule intended for use with practising teachers, for example, by asking it of a nurse or a commercial staff trainer. 

· Once you have completed the pilot interviews, analyse the responses from the one or two people involved. 

· Do these seem broadly of a type you expected the question to bring forward? 

· Did any question(s) confuse or mislead the respondent(s)? 

· Could any question(s) be better phrased to help clarity and/or objectivity? 

· Would any question be better placed differently in the schedule? 

If the answer to any of the above is 'yes', then you will need to reformulate your interview schedule. 


THIRD

DECISIONS ABOUT THE FORM OF ANY STRUCTURED INTERVIEW (including the pilot sample) 
Even a poorly designed and constructed questionnaire has the potential to obtain some useful data. But a poorly conducted interview (of whatever sort) is unlikely to yield the researcher anything of value. 


The following are ideas about how a structured interview can be best carried out. 

	VARIABLE FACTOR
	BRIEF EXPLANATION 

	PREPARATION
	Send a copy of your outline schedule to each respondent in advance of the interview. In this way, a respondent gets the chance to think about their responses and let's them develop trust in you. Taking someone by surprise with an unexpected question may be tempting for you, but it can make a respondent feel as if you are trying to catch them out, trying to 'ambush' them in some way. 

	TIME 
	Interviews often take longer than expected. Trying to rush an interview can make a respondent feel tense and reluctant to answer fully. Ask for, and arrange sufficient time for the interview process to be reasonably relaxed. 

	PLACE
	Choose somewhere for the interview which is going to put a respondent at ease. Choose somewhere free from distractions or noise. It is generally better for a researcher to go to them, rather than expecting a respondent to come to you. 

	RECORDING 
	You need to record the responses to questions. You could use notes, or write up the main points after the interview. But in the 21 Century, you should try to have all interviews tape-recorded. 

	KEEP CONTROL 
	An interview is not a conversation - it is a formal encounter within the research process. Do not let a respondent wander too far off the subject of the question she or he is meant to be answering. This takes skill and tact. That is why factual questions are often of more use to the inexperienced interviewer than more open-ended questions. 

	CONFIDENTIALITY 
	Assure respondents of confidentiality and anonymity. However, everything said in an interview is 'on the record' and so can be used by the researcher. 

	SILENCE and INCONSISTENCIES 
	Do not be put off by either. Respondents often need time to answer a question when once it has been asked. Inconsistent answers are not attempts to mislead, but are indications of uncertainties. Acknowledge these and explore them with the respondent during the interview. 

	TRANSCRIBING
	Once an interview has been concluded, a researcher needs to transcribe it - usually in full. Transcribing is a difficult and time-consuming skill. That is why structured interviews can be best because they can be more easily controlled as to their length. Allow at least five times (x5) as long to transcribe an interview as to actually conduct it.

	GIVING SOMETHING BACK ('reciprocity')
	Interviewing practitioners demands that they give you time. Give something back. For example, take a reading with you about the broad area of your research focus and leave this with the respondent. Offer them a copy of your transcript (see below) - and remember to send it on to them. 


freely adapted from Edwards & Talbot, 1994 

 

AVOID
Try to ensure that you avoid falling in to any of the following, well-known pitfalls (traps) when using interviewing as a research technique: 

· Doing too many interviews. You will just end up with too much data, and too little time to transcribe and analyse it all properly. 

· Having too long an interview schedule. Too many questions usually means rushed interviews and short answers. A researcher may well have been better advised to have used a questionnaire, if this is the case. Use fewer questions

· Forgetting to take a tape recorder and spare batteries to the interview, and / or forgetting to check that it was working throughout the interview. Use two recorders and do not store more than one or two interviews on a tape for safety!

REMEMBER
These points relate to structured interviews. Once a researcher becomes more proficient in using interview techniques, then a more loosely structured approach to using interviews for data gathering may be possible. 


In this case, other considerations, and other skills have to be considered. In particular, using grounded theory for the analysis of such interview data is probably advisable. Notes on how to best use less tightly structured interviews are provided in another part of the course. 

Grounded theory

Grounded theory was developed by the American researchers, Glaser and Strauss in the 1960s. This involves procedures of building concepts, collecting further data and making analyses of data in a spiralling or cyclical way within a continuing process of researching. Key concepts are continually being identified and critically evaluated as the research progresses. Grounded theory means that analytical themes are to be discovered as an integral part of research process, rather than being determined by the researcher at the outset of the data collection stage.
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Interviews 

Decision point - how useful are these tools going to be to me? 
Ask yourself 'How useful is this approach to my area of research?'
If you are carrying out a quantitative study with several questionnaires and significant numerical data, you might use statistics to analyse the results.


On the other hand, if your are undertaking a small number of in depth interviews to ascertain the understandings of a group of respondents, then this approach may not be for you. 


Reflective Practice 

The notion of 'reflective practice' entered the professional literature in 1983, soon after Donald Schön published 'The Reflective Practitioner'. Reflective practice is the way that practitioners come to understanding the full effects of their professional practices. It involves the reflective worker attending to her or his practices in ways that consider what they are learning from personal work experiences.


Schön's work offers an alternative to the 'first learn theory, then put it into practice' assumptions about professional learning, so often the basis of professional and vocational education. 


Schön makes an important distinction between two types of reflection. 

· Reflection-on-action 

· Reflection-in-action 

Reflection on action is something which takes place after the event and the term is essentially self-explanatory. Reflection in action though implies that you are aware of what you are doing as you carry out your professional work. This is the way any confident and experienced practitioner works. For example: 

· anticipating (right, if that's the case, then I need to… ) 

· being critical (it isn't working as I expected, so I'll try instead…) 

· 'bookmarking' experiences (next time, I need to try to avoid doing…) 

· assessing (I don't think he is understanding me, and so I need to be…) 

· and so on

All of us, though, Schön argues, can see things only from our own point of view.

Each of us has only chance of split-second reflection, because we need to move on to the next action or thought. 

Predictions about a reflective practice

Schön (1987) made the following predictions about possible difficulties associated with a 'reflective practice' commitment in professional learning:

· You must work against the view that theory is a privileged form of knowledge 

· You must work against the doctrine that learners are to be taught the results of research carried out by researchers, which helps to account for a widespread sense of the irrelevance of many courses around the world 

· You work uphill against the notion that the learner is a blank slate who needs to be trained and who has nothing to bring to their programmes of study 

· Work against what Schön terms the 'squeeze play' currently operating in many professions by which, on the one hand, the actual institutional conditions of practice restrict what it is that a reflective worker and learner can do. . . . And at the same time there is a resurgence of technical rationality in vocational education. The combination of those two things squeezes out 'reflection'. 

Keeping a professional diary 

The English phrase, "Keeping a diary" refers to the recording in writing of the events of life in a factual manner - the places you went to, the people you met, the things you did. Keeping a diary can be a satisfying thing in itself, and for many diary keepers there is nothing like opening last year's entries and reading out what they were doing then. 


However, a professional diary is different.


In the previous section you read about the work of Schön and the emphasis which he places on the importance of reflection in professional thought and development of practice.


This section is about writing a professional journal or diary as a tool to support such reflection. We believe that it is a helpful and enabling means of your continuing to learn and develop professionally.

Journal writing and keeping should become a feature of your own on-going professional practice and of your study habits. 

Purposes of personal professional journal keeping 

'Journaling' is not a word you will find in many dictionaries. What is it? Well, at its simplest, journaling is writing down your work experiences and daily events, and your professional thoughts about them. And yet it has to be more than that.


Dialogue is involved. In writing down what you professionally experience, you find yourself able to review what you are writing and as you write, new thoughts come to you. You find yourself entering into almost a conversation with your journal and as you write, so you become clearer about the processes and experiences you are going through in your working life and professional practices. 


It is written expression of the intellectual process of reflection.


It is to do with:

· writing about your professional practice and episodes or events within it; and 

· intellectual understandings (the knowledge you apply) and the skills you use in the performance of your professional practice. 

It really is a useful and practical tool for learning in your workplace.

 

The notions of 'reflection' and 'significance' 

Over half a century ago, the educationalist Dewey suggested that the process of reflection consisted of five components:

1. The individual experiences perplexity, confusion and doubt due to the nature of the situation 

2. this stage is followed by conjecture, anticipation and tentative interpretation of the elements
or, meanings and consequences that the situation has for the person who is reflecting 
or, those affected by future actions 

3. next, the person engages in an exploration and analysis of the situation, hoping to bring clarity and definition to the problem. 

4. This inquiry then leads to the formation and elaboration of suggestions to deal with the situation before 

5. finally, to a decision to do something to attain a desired result - that is, to take reflective action! 

The more contemporary educationalist and writer, Michael Fullan (1992) stresses the importance of this process of reflective practice for education professionals:


" ...teacher education is a matter of life-long learning, starting before one enters teacher pre-service (probationary period) and continuing throughout one's career.... (p. 114)"


Within a discussion of the potential role of electronic learning environments in teacher training and professional education, Martin Owen, of the University of Wales, quotes the work of Brown and Duguit (1996):


"Rather than deciding ahead of time what a learner needs to know and making this explicitly available to the exclusion of everything else, designers and instructors [of professional learning environments and materials] need to make available as much as possible of the whole rich web of practice - explicit and implicit - allowing the learner to call upon aspects of practice, latent in the periphery, as they are needed."


This demonstrates how reflection needs to be part of all professional preparation and development. The idea of "the rich web of practice" captures well how a procedure such as journal writing and keeping can aid this learning.


Crucial to 'journaling' is your recognition of what is 'significant' in your professional practice. Reflection is concerned with focus on to such events and experiences, often termed significant or 'critical incidents'. The idea of reflecting upon critical incidents is not a new one. It has been refined from a technique developed by John Flanagan (1954), who worked with pilots in training in the USAF: 


"An incident is an observable type of human activity which is sufficiently complete in itself to permit inferences and predictions to be made about the person performing the act. To be critical it must be performed in a situation where the person or intent of the act seems fairly clear to the observer, and its consequences are sufficiently definite so there is little doubt concerning its effect."

The skills of writing 

In a very real sense, the only way to get better at writing and keeping a personal professional journal is to start to write one. It is important for you to begin and maintain your own personal professional journal as soon in the course as you can. 
There are four principles to try to keep in mind as you prepare to keep your journal.

1. Date each entry to keep things in perspective. At the time of writing, it may not seem to matter if the date is not included. However, when you look back over your journal, it helps you (and your tutor) to see emerging themes and patterns of practice over time. 

2. Write when and how you want, but keep in mind the need to write in as good standards of written English as possible. In addition, try always to include some evidence of reading you've been doing about the focus of your entry, even if it is only to include a citation and reference. 

3. Always tell the truth. Why bother to write if you aren't going to be honest with yourself? As you will have found in previous sections, what we perceive as "true" and "real" is part of the complex web of influences which combine to form our own understandings. 

4. Try not to censor reactions, emotional responses, feelings. Refrain from judgements at this stage. 

If you are to develop yourself as a 'reflective practitioner', then you need to develop certain key pre-requisites for yourself. These can be summarised as:

· respect and faith in yourself 

· trust in the reflective process 

· acceptance that uncertainty is vital for learning and change to take place 

And keep in mind your need to try to: 

· enjoy it. Give yourself the gift of some reflective space. 

· don't expect answers; but questions leading to yet more dynamic questions. 

With regard to these last points, Holly(1987) writes: 


"Keeping a journal is a humbling process. You rely on your senses, your impressions, and you purposely record your experiences as vividly, as playfully, and as creatively as you can. It is a learning process in which you are both the learner and the one who teaches... To review journal entries is to return to events and their interpretation with the perspective of time. Over time, patterns and relationships emerge that were previously isolated events 'just lived'. Time provides perspective and momentum, and enables deeper levels of insight to take place." (p. 4) 

The skills of writing 
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 Structured and unstructured observation

Introduction 


In everyday life, and in any workplace setting, we constantly observe others. We evaluate what people say, what they do, and what they look like. Sometimes our perceptions of situations are based on preconceived ideas, and sometimes they are based on the worst of stereotypes. 


Observation is an important research tool. It allows us to observe other people in a natural setting or in a more artificial experimental situation. Observation is an important technique for collecting data in natural settings about what is really happening in a real-life situation. Furthermore, it can help researchers come to an understanding about the perceptions of those who are being studied, in that situation. However, we must always plan to avoid preconceptions. Bias should either be avoided, or explicitly recognised.

 

Different kinds of observation 

Participant observation

The researcher is physically a part of the situation, which they are observing: either sitting in the classroom, taking notes in a field diary; or actually taking part in the situation (for example, as teacher in a classroom/ worker-researcher).


Non-participant observation
The researcher is not physically within the situation being observed. For instance, data may be collected by unobtrusive video/ audio recording; and observations therefore take place at a distance. 


Structured observation
If you want to focus on particular features of a situation, you might draw up a grid or a table, with clear behaviours, which you expect to observe. For instance, if you are studying talk, you might draw up a grid as to show the number of turns taken in a conversation. Alternatively, if you are observing different types of work activity in an office, you might focus on one worker, and every 30 seconds note the type of behaviour observed. 


Tables and grids are very useful for this type of research. 


Unstructured observation 
Researchers attempting to understand what is happening and why it is happening in a natural setting, often approach the data in an open-minded way: not wanting to rule in or rule out potential phenomena. An unstructured approach therefore prioritises the collection of a wide range of data from the situation being investigated. A structure is then imposed, subsequently, on analysing the data.


A field diary is useful here to record observations as they happen: these might include drawings of the physical layout; details of conversations overheard; or initial thoughts about phenomena observed. 

 

Audio recording, with an external microphone, is almost always essential. It offers important evidence about what people say, but also how they say it. 
Video recording can provide essential evidence depending on the focus of the research. However, it can be quite intimidating for the people being observed. They may therefore act unnaturally, defeating the objective of observing real behaviour in natural settings. Remember the Hawthorne effect! 
Choosing the right form of observation 

Ask yourself: 

· Is observation really the right method for obtaining the data? 

· Is there a more reliable way of obtaining the data? 

· How much influence will the presence of the observer and their equipment have on the other participants being observed? 

· Do you know what you are looking for, or should you be keeping a more open mind to the situation, which you will be observing? 

· What is the most effective way for you to record the data during the observation? 

· Will you be able to make notes during the observation or directly after? 

· What will you see and hear during the observation? 

· Are you sure that what you think you are seeing or hearing, is what you are actually perceiving? 

· How will you process the data collected in the observation? 

· Will you transcribe verbal and non-verbal data? 

· How will you analyse the data? 

· How will you ensure that your analysis is reliable? 

· What are the implications for future research? 

· Will you have to carry out further observations? 

· If so, should they be in the same format as the first observations? 

Decision point - how useful are these tools going to be to me? 

Ask yourself 'How useful is this approach to my area of research?'
If you are carrying out a quantitative study with several questionnaires and significant numerical data, you might use statistics to analyse the results. 

On the other hand, if your are undertaking a small number of in depth interviews to ascertain the understandings of a group of respondents, then this approach may not be for you. 
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