
UNIT 14 WHAT IS DONE WITH DATA 

If ~t went well, then you have already completed your first piece of analys~s In this un~tl 
The answers are data, and you have just reduced them to  a class~ficat~on 

How did the activity work out7 Were you able to identify elements in the answers 
that referred to each of the questions? And were ideas forming in your mind about 
further questions that you would like to ask each of our clients next in order to 
establish more details about the' kind of data they have collected? 

As the client gave his or her first answer to Question 1, I would normally be 
jotting down a list of keywords, such as 'structured questionnaire' and 'postal sur- 
vey', from the answer I would be particularly keen at this stage to form a clear 
picture of 

1 The method(s) of data collection 

2 The type of questions that had been asked of informants or that had guided 
the data collection 

Also, 1 would be keen to know. 

3 Details of the cases, who or what they comprised and the number of cases 

4 The method of recording the data and the current form of these data. for 
example, raw data recorded on a questionnaire, edited data on a computer 
file, etc 

All these pieces of information would guide the next steps in handling the data. 
Other information, such as details of how the sampling of cases had been done 
and the sub-groups, would be important pieces of information but would only 
become essential later For example, in the case of raw data we would make sure, 
at the data preparation stage, that we recorded membership of particular sub- 
groups that were needed for analysis purposes. At the analysis stage it might be 
very important to know just how the cases had been sampled and how many 
cases there were in each sub-group, but the information would not be essential 
for the first steps in doing something with the data. 

3 PRIOR STRUCTURE, 
METHOD O F  RECORDING 
AND SAMPLE SIZE 
Let us take a closer look at methods of data collection and their implications for 
the extent to which data are already structured at the point when we try to do  
something with them How they were recorded and how many cases we have will 
also shape our decisions 

3.1 PRIOR STRUCTURE 

Table 1 indicates various methods of data collection which produce different types 
of data that require different handling strategies It contains two main groups of 
data. data collected from informants (items 1 and 2) and data secured from other 
sources (items 3 and 4) The first group is amenable to researcher control during 
data collection, but for the second the data are limited by what is available 
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Table 1 Methods of data collection 

1 Tests 

2 Questionnaires and interviews 

3 Direct observation - of individuals, groups, communities or events, 
for example 

4(a) Trace records - that is, indicators of some variable that have been 
left behind (e g contents of household, amount of pavement wear, 
proportion of 'gentrified' houses in the street) 

4(b) Archive documents - running records (e g Census data, hospital 
admission statistics, court reports), episodic records from private 
and institutional sources (e.g. sales catalogues, published accounts, 
committee papers, correspondence, diaries, speeches, newspaper 
reports) 

(Source based on a class$catzon zn Runkel and McGratb, 1972) 

The information about the method of data collection gives clues as to the likeli- 
hood of the data being already highly structured - a very important feature as 
this indicates the operations needed to handle the data In a highly structured data 
set a great deal will already have been determined In contrast, with highly 
unstructured data the major task of the data haridling is to determine both the 
variables that are to be abstracted from the raw data and the appropriate answer 
categories. It may even be that the research problem and any hypotheses are to 
be decided in the light of the content and the clues to underlying variables that 
are suggested by the data 

The method of data collection also points to the likelihood of the data being com- 
plete in terms of there being the same information for all the cases (at least, in 
principle) Where the data have been specially collected - for example, using 
tests, questionnaires and interview schedules - the likelihood is that we will have 
information for most cases on most variables. Where the data represent obser- 
vations of naturally occurring events, or are the product of searches for traces of 
past events or archive searches, the likelihood of incomplete data increases 

The implication of the latter is that handling the data may involve bridging gaps 
in the evidence when we attempt to categorize, scale or structure the data For 
example, we might have to decide that quite disparate 'events' and possessions 
were indicators of the relative wealth of households, that is, there might be no 
single indicator of wealth for all cases in the data set, so we might have to assess 
it on a range of evidence Occasionally, it may not be possible to establish 'com- 
mon ground' for comparing cases - the responses are very different from each 
other, or there is a great deal of missing information, and not the same missing 
information for each case If you are in this situation, probably all you can rec- 
ommend is that the cases be presented individually, as illustrating possible cases, 
rather than shaping them up for comparison Mostly, however, it is possible to 
'work over' the data so that some kind of valid comparison can be made 

Tests usually imply data which are highly structured The stimuli or the questions 
are presented in a given order and with specific instructions which set the frame- 
work for measuring 'performance' The data are scores which are either produced 
directly by some calibrated instrument or derived from the 'raw data' according to 
given rules Usually norms are available which indicate the meaning of given 
scores in terms of the performance of a general population and sub-groups of the 
population (It can be a problem at the data interpretation stage to decide the 
extent to which the norms for the populations on which the scores were stan- 
dardized are appropriate to one's own sample ) 

Test data clearly include scores on variables such as height and weight, and scores 
in exams, etc They arguably also include scores on standard personality inven- 
tories The latter are based on questions to which there is no right answer, but the 
sum of answers to particular questions is used as a measure of standard dimen- 
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sions of personality for example, introversion/extraversion Tests can even include 
scores on such tests as the 'Draw a Man' test, in which a child draws a person and 
a trained interpreter then analyses various elements in the drawing, and the 
relationship between elements, according to a set of rules and gives a numerical 
score to the child's stage of cognitive development 

Data from tests will generally be expressed as numbers on an interval or ratio 
scale - 'real numbers' with which you can do arithmetic and calculate means. 
You will remember from earlier units that there are four distinct scales of measure- 
ment, each with its own properties 

Ratio scales, where the intervals between adjacent numbers mean the same up 
and down the scale, and multiplication can be carried out (e.g. an increase of 
one mile per hour means the same whether it is an increase from 30 mph or 
from 60 mph, and 60 mph is twice 30 mph) 

Interval scales, where the intervals mean the same up and down the scale but 
multiplication is not meaningful (e.g. an increase of 1 degree means the same 
additional heat up and down the scale, but 80 degrees Celsius is not twice 40 
degrees Celsius in terms of heat delivered) 

Ordinal scales are ordered, but the intervals are not constant (an example 
would be educational qualifications. GCSE, '0' level, 'A' level, diploma, 
degree). 

In nomznal scales the numbers are just labels for discrete items, and not even 
an ordering is implied 

Sometimes it will be necessary to degrade the numbers by recoding to a less 
powerful type of scale (ordinal or even nominal), this will be discussed later in 
the unit. It is worth noting, however, that in principle anythzng can be measured 
at least at the nominal level (e.g. as 'present' or 'absent', coded 1 or 0). 

Tests such as we have been discussing are one special case of the general class of 
structured questzonnaim The distinguishing feature that separates questionnaires 
from other types of data collection method is that they ask exactly the same ques- 
tions of all informants, and in the same order Thus they produce data that can be 
treated in the same way for all cases - converted into scores or categorized 
according to rules set out in a coding frame The result is a score or value for each 
informant on each of the variables that are under investigation - at least in prin- 
ciple, though there can be missing data In other words, questionnaires produce 
data that are amenable to easy quantification 

The questions asked can be divided into two types 'closed' questions and 'open- 
ended' questions 

1 Closed questzons specify a task and also the range of possible responses to it 
The respondent is forced to choose from one of a set of numbered options 
(although one of these might be 'don't know' or 'cannot decide') Numbers 
(codes) may be assigned to the possible answers on the questionnaire itself, 
or they may be written in 'in the office' when the questionnaire is returned, 
but the range and meaning of the numbers is decided in advance These 
questions are relatively unproblematic at the pre-analysis stage the numbers 
can be entered directly into the database. 

2 Open-ended questions pose a question or specify a 'task' just as closed ques- 
tions do, but the informant has the freedom to answer in his or her own way 
rather than in terms of the researcher's predefined answer categories Open- 
ended questions can, in principle, be reduced to numerical scores in the same 
way as any other questionnaire item (In Unit 17/18 you will be introduced to 
an alternative way of looking at open-ended questions, but for the purposes 
of this unit we will refer only to this specific form of measurement.) 

Figure 2 gives examples of both an open-ended and a closed question. 
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Open-ended question: 

Please identify anything particularly useful in the course you have just read. Write in. 

Closed question: 

(a) Which of the following did you find particularly useful in the course you have 
just read? Ring all those that apply. 

(b) Which feature of the course did you find most useful? Ring one answer only. 

(a) Particularly (b) The most 
useful useful 2 

The explanation of concepts 
The explanation of techniques 
The statistics teaching 
The computer teaching 
The video 
The audio 
Other (specify below) 

Nothing at all 1 0 

Note: 1 Part (a) of the question generates eight variables with values '1' and 'W, 
with '0' representing 'not particularly useful'. 
2 Part (b) of the question comprises one variable with eight answer codes. 

Figure 2 Examples of open-ended and closed questions 

Some points to note: 

In the case of closed questions, the data reflect the researcher's prlor structur- 
ing of the 'universe' In contrast, open-ended questions identify a topic and 
task but the respondent has freedom to select what 1s relevant. 

When open-ended questions are asked of all informants - for example, 
through a questionnaire or during an interview - the answers can be trans- 
formed Into variables for which there are values for all cases These values 
can be treated quantitatively to produce statistics, just as with the closed 
questlons 

Pre-codlng of the data is posslble with closed questlons, but the information 
from open-ended questions has to be structured and transformed into a form 
suitable for statistical and other analyses. This is probably carried out after all 
the data have been collected 

Some apparently open-ended questions In Interviews may be treated just like 
closed questions In self-completion questionnaires The interviewer may have 
a list of previously determined codes for those answers that are of mterest. 
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Instead of writing down the informant's words, the interviewer rings a numeri- 
cal code to indicate which one of a predetermined set of answers has been 
given 

As you are aware, not all research proceeds by asking people questions For 
example, data may also be gathered by direct obseruatzon Sometimes observation 
is carried out purely to form an understanding of what is going on, with no inten- 
tion of analysing frequencies of occurrence (though even here a few relevant 
numbers can improve a report) It is also possible, however, to carry out an obser- 
vational suruey, using a structured form of data collection to count and/or meas- 
ure relevant aspects of what is being observed - the number of cars passing a 
given point, the extent of aggressive behaviour in a school playground, the num- 
ber of references to women as 'girls' in a given kind of text, for instance In this 
case most of what we have said about questionnaires applies also to observation 
'Structured observation' generally proceeds by recording data in predetermined 
categories, but there could, in principle, be the equivalent of open-ended ques- 
tions as well - descriptive notes, written in the field, to be coded into categories 
in the office 

The extent of structuring in the data produced through direct observation of peo- 
ple and events tends to reflect the extent to which what is recorded is itself con- 
tained and structured For example, there will be a relatively large number of 
points of comparison between videos of children performing a computer-aided 
learning task - and hence quite a lot of scope for classification of the children's 
behaviour There would probably be relatively little in common between videos of 
different children recorded at 3 o'clock in the afternoon on the first day of their 
school holiday Typically, the less structured the situation the more likelihood 
there is of one or both of the following being characteristic of the data (1) a high 
proportion of the behaviour occurring is irrelevant to the researcher's interests and 
has to be discarded, and (2) a low incidence, or even absence, of behaviours that 
are of special interest to the researcher, except where the researcher's specialist 
interest is the individual case rather than comparison across cases 

Finally, we measure the past by inference from traces in the physlcal environment 
- for example, assessing the flow of traffic through a doorway by measuring the 
degree to which the step has been worn away - or from archzve data, by using 
numbers collected at the time or making our own counts of relevant features from 
records The degree of structure in the data collected by these methods will vary a 
great deal according to component subsets of data and how they were collected 
Some sets of data may be highly structured and, indeed, preprocessed - for 
example, data from a survey archive which have been processed for other analysis 
purposes, or data which largely comprise published statistics (sets of company 
accounts and sales records, etc.) Sometimes, however, the data will show very 
little structure in that the records will have been drawn from many sources and 
there may be a lot of missing data or other gaps Archive source materials and 
trace records are also likely to contain material that is irrelevant for the purposes 
of the study. A major task at the data-processing stage is, therefore, often that of 
bringing some order to the assembled materials It could involve. sorting the 
materials that are pertinent to the enquiry from those that are not, organizing the 
former in some order, abstracting and summarizing relevant data, and, in general, 
preparing the materials in such a way that the process of investigating relevant 
data can be carried out efficiently 

3.2 METHOD O F  RECORDING 

In the case of questionnaires and similar pre-coded documents, typically all the 
information is recorded on the questionnaire itself, either by the informant or an 
interviewer or (later) by a coder The coder codes the open-ended questions and 
enters the appropriate code in the relevant place on the questionnaire The 
numbers representing the data are then keyed into a computer. 
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Sometimes the process is even more automated In the case of some telephone 
interviews everything is computer controlled-for example, the dialling, the pres- 
entation of the appropriate question on a screen for the interviewer to read out, 
and, at the end of the process, there is 'real-time' recording of the interviewers' 
codes for answers so that up-to-date results are always available In Activity 1 in 
Unit 9 you read about a survey of television viewing which used a machine 
plugged into the television to record when the television was on and what 
channel was showing: this would be another example. 

As the open-endedness of the questions and the data-gathering situation increases, 
the complexity and diversity of material to be recorded increases also. One way of 
recording the data is to do 'real time' recording using appropriate machines such 
as audio-cassette recorders and video cameras The advantages and disadvantages 
of using such recording devices were discussed in Section 4.3 of Unit 12, and for 
the purposes of this unit it only needs to be said that their use means that ques- 
tions and the verbatim answers and events can be captured as they unfold It also 
means that the data available for processing have not had to be abstracted from 
the on-going situation and that the recordings are available in full for replay and 
analysis as many times as the researcher wishes. However, quite a lot of effort is 
needed at the data-handling and analysis stages to abstract data from the tapes 
unless the latter are transcribed (itself a time-consuming and sometimes problem- 
atic task, as indicated in Unit 12) 

In some cases, this type of recording is not possible - the equipment may not be 
available, the interviewee may object, or the recording equipment would intrude 
and perhaps influence what was said or done In such cases, the only record may 
be notes made during interviews and observations, or recollections written up 
subsequently The information available for processing from each record has 
already been partially degraded and some potential data have been lost because 
they have gone unrecorded Further, the information recorded has been filtered 
through the preconceptions and theories of the person who has made the notes 

Where topics are researched by identification and retrieval of existing records, 
researchers have no control over the medium in which the information has been 
recorded. they must take the data as they come Typically, they will photocopy 
documents when they can and, when this is not possible, abstract information in 
the form of precis, quotations, tables, graphs and whatever seems most suitable 
for making a personal record of these data Inevitably, there will be diversity in 
the format of the information that they assemble and, as I noted in Section 3 1, it 
is quite likely there will be a high proportion of missing information The first task 
at the data-processing stage will be to bring order to the raw data by, perhaps, 
working out an appropriate filing system for the various records that will allow 
ready access when needed 

3.3 SAMPLE SIZE 

When we considered the information we needed in order to be able to advise on 
data handling, the number of cases, and their nature, came quite high on the list 
of priorities This most basic information alerts us to the kind of comparisons that 
will be possible, and hence whether any initial data handling should be geared 
towards transformation of the data into a form suitable for case history-type analy- 
sis or for statistical analysis Let us take a brief look at the surface implications of 
the following sources of information 

The 20 students attending the DEH313 Induction Meeting at Reading 

600 secondary school students 

250 companies participating in a CBI survey 

Six trade unions 

Our village. 
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'Our village' is probably a case history What we are likely to have is detailed 
information about one location over time, and this lends itself most readily to 
'telling the stoiy' rather than to 'presentmg the figures' However, ~f appropriate 

data have been collected, it might be possible to locate the village in some greater 
space through relating its features to national statistics and comparative infor- 
mation secured in studies of other villages 

In the case of the six trade unions and the 20 DEH313 students, some primitive 
counting and some comparisons of the data for given variables might be possible, 
but testing for statistical significance2 would be inappropriate because the number 
of cases is too small It would therefore not be worth the trouble of coding the 
open-ended questions, as we do in the case of questionnaire data for large num- 
bers of cases. 

The data sets comprising information for 250 companies, and information from or 
relating to the 600 students, open up the possibilities for treating the data quanti- 
tatively, undertaking sub-group analysis and, d appropriate, doing tests of statisti- 
cal significance But we would be alerted to possible trouble ahead if we had 
been told that the company data had been collected through open-ended ques- 
tions This would point to the possibility that huge resources might need to be 
committed if all the data had to be coded into variables suitable for statistical 
analysis 

4 GETTING THE DATA INTO 
SHAPE FOR ANALYSIS 
Looklng back to the Introduction, six objectives were identified as being important 
in respect of what we do with data Key phrases which arise from these objectives 
are: 'error reduction/minimization', 'data representation', 'data transformation' and 
'data reduction' In this section we will be considering these phrases or 'concepts' 
in the context of handling the data that have been collected. In thls case, 'hand- 
ling' means shaping the raw data so that they are transformed into variables to 
enable us to inspect or analyse them more readily. 

Think of the situation that might apply at the end of the data collection process 
There could be bundles of questionnaires, notes or tapes of interviews, perhaps 
videos and, in the case of archive materials, folders containing copies of original 
documents, sets of notes containing abstracts, and possibly more. What are we 
aiming to do and how do we begin? In many kinds of social research, the objec- 
tive is to structure the records in such a way that the data become elements in a 
data matrix This might sound alien and off-putting, but in fact it is quite simple 
People have been constructing data matrices from the time of the earliest records, 
and you have probably been doing it yourself for years 

Basically, a data matrix comprises a grid of rows and columns Traditionally, the 
rows represent cases, the columns represent variables and the entries are the data 
If you were planning a holiday and wanted to put the information from the 
brochures, and the various comments from travel agents and friends, in some 
order, you might construct a data matrix like the one shown in Table 2. 

2 ~ o ~  will learn how to test for statistical significance of differences in Block 4 


