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population of voters in an approaching election This is because it will include 
persons who did not, in the event, vote, although they may have intended to do 
so when surveyed, and these individuals might differ in relevant ways from those 
who did vote. It will also include those who have moved away, or died, and will 
not include those who have actively avoided registration for some reason - for 
example to avoid jury service or the Community Charge. 

These points have been stressed because, until one is faced with the task of 
accounting for an unexpected or even improbable result in survey research, locat- 
ing the elements of a population might seem to involve only the practical issues of 
gaining access to records or lists. Clearly there is much more to it than this 

3 SELECTING A SAMPLE 
Having identified the population to be researched, and arranged access to it via an 
accurate sampling frame, the next step will be to decide how the sample itself is 
to be selected The objective will be to obtain estimates of population parameters, 
and some methods will do this more accurately than others. The choice of method 
will be a question of balancing accuracy against cost and feasibility. The methods 
available fall into two main categories: probabilistic sampling and non- 
probabilistic sampling The former includes simple random sampling, stratified 
random sampling, and, if selection ts at least in part random, cluster sampling. The 
most widely used method of non-probabilistic sampling is quota sampling. Each 
of these methods will be described in the sections which follow 

Often sampling will be the only feasible method of obtaining data, quite apart 
from questions of time and cost But do not assume that extending a sample to 
include all elements in a population - i.e. conducting a census - would necess- 
arily give better informatton. In some circumstances a sample will be more accu- 
rate than a census, as well as cheaper, quicker and less invasive of the community 
Some sources of discrepancy between the estimated (measured) and true popu- 
latlon value, which will hereafter be referred to as error, are more likely in a large- 
scale census than in a small and tightly managed sampling survey 

ACTIVITY 3 l=J 
Wnte a bnef account (1 O S 1  20 words) of what you think might be greater problems for 
a census than for a sampling survey - assuming a fairly large, and dispersed, population 
(as In the national census) 

Answers to activities are grven at the end of the unit. 

You will have concluded, when readtng the previous paragraph, from the italics, 
that error is another word with a restricted meaning in sampling theory, as in 
statistics in general, and that it should be added to the list commenced for Activity 
1 It is not synonymous with 'mistake', and does not mean 'wrong', although a 
mistake by an interviewer or a wrong answer to a question would each contribute 
to error in a survey, whether a sample survey or a census In addition to this, for 
many things measured there will be variation from many sources, including indi- 
vidual variation, and looking at this from the perspective of a summary statistic 
such as the mean, this will also be error By the time you have finished this unit, 
you should have a good understanding of what is meant by error, and you will 
also have learnt that there are various sources of error, each with different impli- 
cations for survey methodology 

In your answer to Activity 3 you probably mentioned some factors such as field- 
work problems, interviewer-induced bias, the nature or insensitivity of the measur- 
ing instrument, or clerical problems in managing large amounts of data. Bias from 
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sources such as these will be present irrespective of whether a sample is drawn, 
or a census taken. For that reason it is known as non-sampling error. It will be 
present in sample survey results, but will not be attributable to the sampling 
method itself This is an important distinction. 

Error which is attributable to sampling, and which therefore is not present in 
census-gathered information, is called sampling error Since a sample has both 
kinds of error, whereas a census only has the former you might conclude that an 
advantage really does stay with the census. The point from Activ~ty 3 was, how- 
ever, that the scale of census-taking makes it difficult to reduce the risk of non- 
sampling error, and that this can be easier to do in a well-planned sample survey. 
Also, as you will see later, sampling error can be controlled (or at least the extent 
of it can be estimated, which amounts to the same thing). Thus there are 
occasions when a survey could produce less error overall than a full census. 

As has been mentioned above, there are two basic methods of sampling: pmb- 
ability sampling and non-probability sampling. The former includes simple ran- 
dom sampling, stratified random sampling and some forms of cluster sampling. 
The latter, sometimes called purposive, includes (at its most sophisticated) quota 
sampling and (at its least sophisticated) what is sometimes called 'opportunity' 
sampling - the simple expedient of using as a sample whoever is available and 
willing (e.g. a 'captive' school class). A practical approach to each of these will be 
given in the paragraphs wh~ch follow. First, however, some further comments will 
be made on the contrast between probability and non-probability sampling, 
because (as you have guessed) these are further important technical terms. The 
distinction between them is closely related to the problem of dealing with error, 
and to a process called 'randomization'. 

Probability samples have considerable advantages over all other forms of sam- 
pling All samples will dlffer to some extent from the population parameters, i.e. 
will be subject to sampling error Thus, suppose we sampled 100 children, and the 
average height of the 100 children was 1.2 metres. If the average for all the chil- 
dren in the population from which the sample was drawn was l 1 metres, then 
the error attributable to drawing the sample rather than measuring the whole 
population would be 0 1 metres. For probability samples very accurate estimates 
can be given of the likely range of this error, even though, obviously the popu- 
lation value will not be known. This involves a fundamental statistical process, the 
randomization of error variation. Just what this means will be explained in Section 
3.1 on simple random sampling. 

Often in the soc~al and behavioural sciences methodological compromise is 
necessary and the researcher will have little or no choice at all as to the individual 
subjects available for a study. A small survey might be limited to one or two hos- 
pital wards, and even then the nursing officer in charge might insist that certain 
patients are not included On the day of testing there might be further loss due to 
ward staff decisions, or patient circumstances. Similarly, at a centre for the elderly, 
local staff may have arranged that certain 'difficult' individuals are not available 
when the survey is being taken. In such context, if a researcher is overly persistent 
in her or his attempt to preserve sample integrity, there could be increases in 
procedural and/or personal reactivity, b~asing results even more than the sample 
loss, or at worst the researcher might simply be thrown out 

Generalizability, as you will remember from Unit 5, is an aspect of external val- 
idity. It is the extent to which research findings are true for subjects other than the 
ones the researcher used. The generalizability of finding from small non-random 
samples In circumstances such as those in the preceding paragraph might be lim- 
ited but all is not lost Firstly, any randomization which can be introduced into a 
study will help. For example, in a study of management regimes the intention may 
be to contrast various groups managed in different ways. Even If these groups 
have been preselected, they can at least be randomly allocated to 'treatment' and 
'control' conditions 

Further, survey findings based on small opportunity samples will have the advan- 
tage of having little cost. There will be the risk that the population is not truly 
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represented. But replication in a second cheap opportunity sample in which there 
were likely to be further, but d~fferent, sources of bias, would imply that the repli- 
cated effect was robust. Paradoxically there are circumstances in which more 
weight might be given to findings from two such studies than from one 
adequately sampled (and more expensive) study, which could have more error 
from some other source than sampling. There is more to evaluating research find- 
ings than deciding whether or not the rules have been followed, although these 
do prov~de yardsticks against which evaluation can be made 

3.1 SIMPLE RANDOM SAMPLING 

The fundamental method of probability sampling is simple random sampling Ran- 
dom sampling means that every element in the population of interest has an equal 
and independent chance of being chosen Here the word 'independent' means 
that the selection of any one element in no way influences the selection of any 
other 'Simple' does not mean that random sampling is easier to carry out than 
other methods, but that steps are taken to ensure that nothing influences selection 
each time a choice is made, other than chance. In theory this requires selection 
with replacement - any element sampled should be replaced in the sampling 
frame so that it has a chance of being chosen again - or else the probability of 
being selected would change each time an element was removed from the sam- 
pling frame and placed in the sample. In practice, however, samples in survey 
research will generally be comparatively small in contrast with the number of 
elements potentially available for sampling, and the effect of non-replacement will 
be trivial and need not concern us further 

Beginner researchers sometimes think that if they do nothing, but simply take 
what comes, then that will somehow amount to 'chance' selection But in sam- 
pling practice the chance of selection applies to the probability of particular 
elements of the population being selected, and not to whether or not a random 
sample has been achieved. That certainly cannot be left to chance. Random sam- 
phng does not mean 'haphazard' - i.e. following no thought-out plan to obtain 
sample elements Possibly worse than the beginner who does nothing is the 
experienced scientist who believes that he or she can select randomly, near 
enough. There is much literature showing that this is not the case Even for some- 
thing as matter-of-fact as selecting wheat plants from a field for the study of 
growth characteristics, experienced researchers trying to choose randomly were 
shown to have introduced strong bias. For samples taken when the plants were 
young there was over-selection of those which were tallest, whereas a month later 
when ears had formed, there was strong bias towards middle-sized, sturdier plants 
(Yates, 1935). 

Simple random sampling might not be at all simple to achieve, depending on 
circumstances For example it might be very difficult to achieve a random sample 
of serving seamen in the merchant navy, even if an accurate samplmg frame could 
be compiled Random sampling does not just mean stopping individuals in the 
street Which individuals? Which street? Obviously, there would be a risk of stop- 
ping only individuals who looked as if they would be helpful. Or of choosing a 
well lit, safe street. The flow of passers-by might be influenced by some biasing 
event. a store sale, an office or bureau somewhere in the not too immediate vicin- 
ity, etc. 

Random sampling is similar to tossing a coin, throwing a dice or drawing names 
from a hat, and in some circumstances procedures such as these might be 
adequate, but usually random number tables or computerized random number 
generators will be used. The first step is to number in order the individual 
elements in the population, as listed in the sampllng frame. Sometimes this num- 
bering will already be present, or will be implied. If tables are to be used the next 
step is to enter them at some random place, e g. by dropping a small item onto 
the page and selecting the number nearest to it. This then will provide the first 
random number. From this start the required set of random numbers is then 
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achieved by stepping forwards or backwards or sideways through the tables in' 
any systematic way. Until recently, statistical texts usually contained tables of ran- 
dom numbers, and we have supplied one in the Statistics Handbook, but now- 
adays most researchers use computer programs to generate a list of random 
numbers containing whatever number of items is required 

Many survey reports will not have used true random sampling (from random num- 
ber tables or a computer-generated list), but something called systematic sampling. 
If, for example, you have a list of a hundred names from which to sample ten, an 
easy way to obtain a sample is to start from a randomly chosen point on the list 
and take every tenth item (treating the list as circular and starting again at the 
beginning when the end is reached) The great advantage of systematic sampling 
over simple random sampling is that it is easier to perform and it provides more 
information per unit cost than does simple random sampling. Also because it is 
simpler, fieldworkers are less likely to make selection errors For example, con- 
structing a simple random sample of shoppers leaving a certain supermarket might 
be very difficult to achieve in practice, but selecting one at random, and then 
subsequently stopping every twentieth shopper would be less so A systematic 
sample is more evenly spread across a population than a simple random sample, 
and in some circumstances this could be advantageous, for example in monitoring 
items on a production line, or for choosing a sample of accounts for detailed 
auditing Mostly systematic sampling will be adequate as a form of random sam- 
pling, but only to the extent to which there is no 'pattern' in the sampling frame 
and the placing of any item in it really is independent of the placing of other 
items. This is by no means always the case. If we were using the Electoral Regis- 
ter, for example, we would expect the members of each household to be listed 
together and, as there are seldom as many as ten people in a household, the 
selection of a given household member would guarantee the exclusion of all other 
household members If we were to take every tenth name. Worse, systematic sam- 
pling can occasionally introduce a systematic bias: for example, if the names in a 
school class were listed systematically as 'boy, girl, boy, girl . . ' and we sampled 
every second name, we should obtain a sample made up of a single gender from 
a class made up of the two genders in equal proportions. When such risks are 
known they can be avoided by choosing a suitable sampling interval, or else after 
a set number of elements have been sampled a fresh random start can be made. 

3.2 STRATIFIED RANDOM SAMPLING 

One problem with simple random sampling is that sample size may need to be 
disproportionately large to ensure that all subgroups (or strata) in the population 
are adequately represented. For example, a researcher who intends surveying the 
attitudes of school leavers to further training might see age at leaving school as an 
important relevant factor. A simple random sample would need to be large 
enough to remove the risk of inadequate representation of the ages of leaving 
with least frequency in the population. This could be avoided by dividing the 
population into age strata, and randomly sampling from each of these. The objec- 
tive would be adequate representation at reduced cost 

To draw a stratified random sample the elements of a population are divided into 
non-overlapping groups - strata. Simple random samples are drawn from each 
of these, and together they form the total sample. If the proportion of the sample 
taken from each stratum is the same as in the population, then the procedure is 
called proportionate random sampling, and the total sample will match the popu- 
lation. In some cases, however, this might result in small strata of interest not 
being represented adequately in the final sample. This can be avoided by increas- 
ing sample size in all such strata, but not for other strata, and still with random 
selection. The result would be disproportionate stratified random sampling Here 
the sample will not match the population, but it will differ from it in known ways 
which can be corrected arithmetically. (An unbiased estimator of the population 
mean will be a weighted average of the sample means for the strata, i.e. the con- 
tribution of each subset of data to the population estimates will be in proportion 
to its size Estimates of variance and of sampling error can also be weighted.) 
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You may well wonder, why not always stratify, and thus reduce cost? One prob- 
lem is that stratification is not always a simple matter. In any reasonably sized 
survey a number of variables will be possible candidates for governing stratifi- 
cation Deciding which can be no easy matter. Decisions which seem clear-cut 
when the sample is being selected are sometimes reassessed as unfortunate when 
the survey results are interpreted 

Further, although the purpose of stratification is to increase precis~on by reducing 
sampling error without increasing cost, it can, in some circumstances, lead to less 
precision than simple random sampling. For example, in a national educational 
survey stratification could be made in terms of Education Authorities, on the 
grounds that these vary greatly in size and character, and also for administrative 
convenience, but there could be other units unequally distributed within auth- 
orities, such as type of school district or level of institution, with greater variability 
than between authorities. Unfortunately this might remain unknown until the sur- 
vey results are analysed, when it would become clear that a simple random sam- 
ple of the same size would have provided better population estimates. 

Even so, for many surveys an advantage is seen for stratification, and it is possibly 
the most popular procedure in survey research. Money is saved by reduction in 
sample size for the required degree of statistical precision. Fieldwork costs, such 
as time, travel, interviewer and administration fees, and the printing and process- 
ing of questionnaires, are reduced. 

Table 1 illustrates proportionate and disproportionate random sampling from a 
population of 6,000 school leavers in a provincial city. The objective of the survey 
was to find what proportion of the school leavers were in full-time education or 
employment 18 months after leaving school The researchers were asked to pro- 
vide a breakdown of the findings by sex and any other factor found to be relevant 
when the sample data were analysed. For the purpose of the example it will be 
assumed that sample size was limited to 400. 

Table 1 Proportionate and disproportionate random sampling from 
6,000 school leavers 

Proportionate Disproportionate 
Percentage 

School total in 
leaving Population each sample sampling sample sampling 
age size stratum size fraction size fractiona 

18 and 1,320 22.0 
over 

Total 6,000 100.0 400 1/15 402 1/15 

a The denomlnators for the disproportionate sampling fractions have been rounded to 
give whole numbers 

ACTIVITY 4 

The columns in Table I for proport~onate and disproportionate sample size for the separ- 
ate strata have been left blank Calculate and enter on the table the mwng figures 
Before reading further make a note of which method of sampl~ng you think ought to have 
been used on thts occaslon and, very bnefly, why Check your calculat~ons agalnst the 
completed table gtven at the end of thls unlt. 

The decision as to whether proportionate or disproportionate stratified random 
sampling should be used in this case cannot be made on statistical grounds If the 
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overall population parameters are the main interest then proportionate sampling 
will give the best estimates of these. But is this likely to be the case? A breakdown 
by sex has been requested, and assuming that the school leavers are about half 
female and half male, the oldest leavers will be represented by about 44 boys and 
44 girls. Considering that the researcher will break these down into those who are 
employed, unemployed, or in further education, then group size will be getting 
very small. And what about other groups of potential interest, such as race, or 
new immigrant categories is it likely that the client will want information on sex 
differences within these as well? 

When making decisions on sampling the researcher will have to balance these 
various potential needs, and there will have to be compromise. In general, if there 
is a risk that subgroups of interest will be insufficiently represented in some strata 
of the sample, then sample size will need to be increased, and the cost of this will 
be less if the increase is made only in the strata where it is thought to be needed. 
This could then compromise some other aspect of the findings, by reducing sam- 
ple size in other strata if the same total sample size needs to be maintained, and 
mostly there will be no completely satisfactory answer to problems of this kind in 
practice. 

For the present example the preferred method would be simple random sampling, 
with a sample size big enough to provide adequate numbers in the smallest 
groups of interest. As an adequate size for the smallest subgroup could mean 40 
or more children, this would be unrealistic. Consequently, disproportionate ran- 
dom sampling would be used This would cost more per element sampled, 
because of the need to include age strata as a sampling criterion, but overall it 
would be cheaper because fewer elements would be required. In the full sample, 
however, there would be over-representation of minority groups and the sample 
would not accurately reflect population characteristics, although this could be 
taken into account in calculating and interpreting statistics 

CLUSTER SAMPLING 

Cluster sampling improves on stratified random sampling by further reducing 
costs, but with a risk of increasing sampling error A cluster sample is a probability 
sample in which the elements are all the members of randomly selected sampling 
units, each of which is a collection or cluster of elements from the population 
sampled Cluster sampling is advantageous when a sampling frame listing popu- 
lation elements is not available, or is not easily obtained, or is likely to be very 
inaccurate, and also when the cost of conducting the survey will be unduly 
increased by the distance separating the elements. This distance is usually in the 
geographical sense, but it could also be in time - for example when supermarket 
customers, or the persons brought into a police station, or casualty clinic, are sam- 
pled at designated time periods during a week For a genuine probability sample 
both the time periods, or any other form of cluster, and the individuals surveyed 
should be chosen at random Simply accepting all the individuals who turn up or 
pass by at some specified time or times until the required number has been 
obtained would not constitute cluster sampling which is a probability method. 

Cluster sampling can be proportionate, or disproportionate as described above for 
stratified random sampling. Further, in many contexts there will be another level 
of selection within clusters, either by random selection, or by additional clustering. 
The following paragraphs will make this clearer. 

In a study of teachedparent relationships within one large Local Education Auth- 
ority, interest centred on the final two years of infant education and the first two 
years of junior school. This is an age range when there is an emphasis on learning 
to read, and on improving reading skill and vocabulary. Some infant and junior 
classes were within one school, under one head, but in other cases infant and 
junior schools were separately housed and administered, although intake at the 
junior school was always from its related infant school Further, the schools were 
of different sizes, ranging from one to three parallel classes 
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For sampling purposes children attending school in the authority in the four rel- 
evant school years were the population, and clustering was in non-overlapping 
blocks of all classes within the two infant and two junior years at the same school 
or schools related by intake. The survey was in fact to be conducted four times, at 
yearly intervals, so that children in the first Infant year at the beginning of the 
study could be followed in subsequent years and compared with parallel previous 
and future year groups, both within and between schools. The study thus matched 
a design to be dealt wlth in Unit 9, but it is important to understand that the 
sampling plan for a repeated (longitudinal) survey, or for an intervention project, 
could be basically the same as for a once-only survey 

For the purpose of thls example assume that six of these clusters were chosen at 
random for the survey This would glve clusters containing disproportionate num- 
bers of classes, i.e ranging from a total of four to twelve depending on school 
size. A random sample of children could have been chosen from each of these 
clusters, or if intact classes were required one class could have been chosen by 
lottery from each school year wlthin each cluster. 

As mentioned above, cluster sampling is cheaper than other methods because the 
cost of data collection can be greatly reduced In the example a sample size of 
between 600 and 700 children would be expected in the first year. Clearly inter- 
viewing or testing would have been more time consuming and costly if these had 
been randomly selected from all the authority's schools, instead of being concen- 
trated in just a few The task of following and individually testing these children as 
they progressed across the four school years would also have been considerable. 

In thls hypothetical research (modified from Tizard et al., 1982) there would be 
the risk that the clusters had unfortunately fallen by chance on a small group of 
schools that were unrepresentatlve, either totally or to some significant extent, of 
the other schools under the author~ty's care. There IS no way that this risk could 
be ruled out without taking Into account information from outside the survey find- 
ings, slnce these would only include material on the selected schools Clearly any 
such information could be taken into account In the first place and used to formu- 
late selection critena. These critena could then be used to select clusters larger 
than needed and from whlch random selection could take place. Sometimes clus- 
ter samples are non-probability samples at every level, except that if there are 
treatment and control groups then these are allocated to those conditions random- 
ly. It is essential that thls one element of randomization is preserved, and even 
then the sampling is not strlctly cluster sampling but is of the non-probabilistic, 
opportunity, variety. 

ACTIVITY 5 
Assume that you have been called on to adv~se the research team for the example glven 
above. 

The study was In fact an lntervent~on project, because treatment and control groups are 
ment~oned, I.e. outcomes are to be measured for some children who have recewed an 
~ntervent~on, and some who have not. If ~t had been a stra~ghtforward survey, what adv~ce 
would you give if you were asked whether or not s~mple random samplmg would be 
appropr~ate? (Your answer should be approximately 100 words In length.) 

Assum~ng that there was to be an ~ntervent~on, I.e. some chddren were to receive a 
treatment not glven to others, and that SIX clusters each of four classes had been chosen, 
what (samplmg) adv~ce would you glve to a researcher who proposed randomly samplmg 
30 ch~ldren from the four classes In each cluster, I e, total sample size n = 180, ~f the 
lnterventlon was (a) a dally mult~v~tam~n p111 or (b) a classroom learnlng method uslng a 
new computer prov~ded for that purpose. (Approx. 100 words) 

Sometimes cluster samplmg is the only alternative realistically available, e g. for 
surveying the unemployed and homeless, when compilation of a sampling frame 
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would in practice be impossible. Or in cases where lists of the elements in a 
population may exist, but are unavailable to the survey researcher, or are known 
to be unredeemably defective. 

Much policy-related survey research is undertaken in developing countries and 
can influence the funding policy of aid agencies. Sample findings which did not 
generalize to the population in need of aid could have disastrous consequences, 
yet random or stratified sampling from population lists is not likely to be possible 
Cluster sampling will usually include at least some element of randomization, 
which in contrast with a totally haphazard method will permit qualdied estimation 
of the extent of sampling error Common sense and professional judgement are 
likely to be needed even more than usual when evaluating research results in 
such circumstances. 

For example, in a study of children moderately to severely ill with malnutrition in 
overcrowded and economically disadvantaged areas of a tropical city, it was 
arranged that all 200 central public health clinics (clusters, the first level of support 
in the community) would refer all cases on to the Outpatient Department of a 
hospital where the research team was based. At this stage information from clini- 
cal examination, questionnaires to parents or caretakers, and treatment infor- 
mation provided survey-type data. Severity of illness then determined which 
children were admitted for hospital treatment, and which were allocated to a 
home treatment programme supervised by health workers So far, sampling was in 
all ways non-probabilistic, and could not ethically have been otherwise. 

Three separate studies were developed from this basis, and randomization was 
introduced into these The children admitted to hospital were randomly allocated 
to a group discharged for community-based care when they had recovered from 
their initial illness, and to a group given this additional care in hospital The chil- 
dren not admitted were randomly allocated to different nutritional and antibiotic 
treatments (Heikens et al., 1989). In evaluating this research clinicians and health 
policy-makers will take into account the sampling procedure, and also the results 
of door to door surveying m the same community (Fletcher et al., 19901, as well as 
other related research. Obviously, the matter of prime interest is how far the find- 
ings can be generalized, not only to other nutritionally ill children in the same 
community, but to similarly 111 children elsewhere, and information on sampling is 
obviously highly relevant to decisions on this. 

3.4 QUOTA SAMPLING 

In the most widely used method of non-probability sampling the population is 
split up into non-overlapping subgroups, as for stratified sampling. Quotas of the 
desired number of sample cases are then calculated proportionally to the number 
of elements in these subgroups These quotas are then divided up among the 
interviewers, who simply set out to find individuals who fit the required quota 
criteria They continue doing this until they have filled their quota A given inter- 
viewer, for example, might have to find five middle-class and five working-class 
women over the age of 30, with no other control over who these people are or 
how they are located, as long as they fill the criteria This method is called quota 
sampling. 

One reason for using quota samples is, again, to reduce costs, but another is that 
this method seems to have intuitive appeal to some survey practitioners. For 
example, quota sampling is widely used in market research Thus, if a population 
is known to have 60 per cent females and 40 per cent males it might require a 
comparatively large sample to reflect this proportion exactly. It might, however, 
seem important to the researcher that it should be so reflected, whatever the sam- 
ple size. This can be achieved, for the present example even in a sample of ten, 
by selecting quotas of s ~ x  females and four males. 

The major problem with quota sampling is that attempts to deal with one known 
source of bias may well make matters worse for others not known, or at least not 
known until after the data have been collected and it is too late. Further, as there 
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is no element of randomization, the extent of sampling error cannot be estimated 
For example, in an earlier Open University research methods course students 
undertook a research project on class attitudes in the UK. A questionnaire 
designed and piloted by the course team was administered by each student to a 
small group of respondents The student then collated the data for her or his small 
subsample, and sent them off to the university to be merged with the data from all 
other students For 1991 this produced a national sample of well over 900 respon- 
dents, as did the preceding year. Questions were included on class consciousness, 
class awareness, and aspects of class structure. There were questions intended to 
identlfy class stereotypes, and questions seeking biographical information on such 
matters as sex, age, educational attainment, housing, and previous voting 
behaviour. The intended population was all adults in the UK. 

ACTIVITY 6 
Wnte a very bnef note saylng wh~ch sampling method would, In an Ideal world, have 
been best for th~s study, and what the main advantage of th~s would be (Approx. 75 
words.) 

In fact the method chosen, for practical reasons, was quota sampling. Each stu- 
dent was asked to collect data from four respondents in an interlocking quota 
design which took into account three criteria: social class, sex and age This 
design is shown in Figure 1. Thus a student with an even OU student number 
(right-hand side of the figure) found one respondent for each of the following 
categories: 

male/working class/l8-34 years, 

male/middle class/35+ years, 

female/middle class/18-34 years, 

female/working class/35+ years. 

As you can see from Figure 1, a student with an odd student number also chose 
four respondents, but with the position of the social class categories reversed 

Figure l Interlocking quota sampling design for a sumey project Soczal 
classes ABCl are shown as 'mzddle: and social classes C2DE as 'workzng' 

Even student number: 

Age 
18-34 35+ 

working middle Male 

Sex 

Female 

When the course was being developed a pilot study was undertaken using this 
quota design. The results revealed what appeared to be a strong bias in the sam- 
ple For example, there was an unexpectedly high number of respondents in 
social class A or B who appeared to have 'left-wing' attitudes. Further, the pilot 
study did not find some of the differences between the social classes expected 
from other research The pilot interviewers had correctly followed the quota pro- 
cedure but had selected middle-class individuals who were not representative of 
the national population The same may well have applied to the selection of 
working-class respondents It is easy to think of many possible sources of bias 
when respondents are selected by interviewers solely to fill sampling quotas 

Odd student number: 

Age 
18-34 35+ 

middle working 

Although the bias in the pilot study was noted when the results were analysed, it 
was decided that in a large sample collected by OU students across all parts of the 

working middle middle working 



UNIT 8 SAMPLE SURVEYS 

UK there would be no such problem. In the event, as the years went by, success- 
ive waves of students collected and analysed the pooled data, both regionally and 
nationally. Invariably it was found that although students had selected individuals 
to fill their quotas according to the set criteria, the working-class individuals sam- 
pled by OU students differed in material ways from what was expected for that 
social class in the population at large, and the same was true for the middle-class 
component of the sample Random sampling, if it had been possible, would have 
avoided this persistent and pervasive selection bias, whereas increasing sample 
size did not In general, selection bias will never be overcome by increasing sam- 
ple size, which wlll in the circumstances merely inflate costs to no avail 

At a number of previous places in the text of this unit other non-probability 
methods such as 'opportunity' sampling - the simple expedient of including as 
subjects whoever happens to be available from the population of interest - have 
been mentioned. These methods, or lack of methods, are sometimes referred to as 
'haphazard' sampling, but the term 'opportunity' is preferred because it implies 
usually what is the case, i e. the necessity of accepting whatever is available, with 
no realistic alternative. Thus in a study of new admissions of the elderly to insti- 
tutional care, the sample might be all admissions until adequate sample size has 
been achieved at the only institution, or institutions, available to the researcher. 
Alternatively, data collection could be continued until certain predetermined quo- 
tas were achieved. For example, a quota could be set for the minimum number of 
persons diagnosed as suffering from senile dementia. Note that this differs from 
regular quota sampling, where there is an element of choice in that the field- 
worker selects individuals to fill the quotas It also is not sequential sampling, 
which is a method assuming both independence and random selection, but in 
which sample size is not predetermined. Instead random sampling continues 
sequentially until a pre-established criterion has been met, e.g. that the sample 
includes 30 individuals diagnosed as having senile dementia. The purpose of 
sequential sampling is to find out what sample size will be needed to reach the 
set criterion in the population under study 

Introducing quotas to an opportunity sample might increase the usefulness of the 
data obtained but would probably render the sample even less representative of 
admissions to the institutions concerned than would otherwise have been the 
case. A decision as to which method would be most appropriate would take into 
account the specific interests and needs of the researcher and her or his clients, as 
it would be likely to influence results in some significant way. 

4 ESTIMATION O F  
POPULATION PARAMETERS 
To follow this section you need to understand in principle the main measure of 
central tendency - the mean - and measures of dispersion such as the variance 
and standard deviation You will also need to understand how probability can be 
defined as relative frequency of occurrence, and that it can be represented by the 
area under a curve - by a frequency distribution. 

11 1 ACTIVITY 7 
If you are not famhar w~th any of these concepts, work through Toplc 2 ('Mak~ng sense of 
measured data') on the NUMERACY computer-ass~sted leammg d~sc, and the sect~ons of 
Toplc 3 ('Loolung for d~fferences') on means and standard dev~at~ons, before cont~nu~ng. 

Figures 2, 3 and 4 are intended to refresh your memory. Figure 2 is a histogram 
showing the heights for a sample of 1,052 mothers. The central column of this 


