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ASSOCIATED STUDY MATERIALS 

There is no set reading associated wlth this unit, but you will need to use data 
files DOCl to DOC4 from your data disk 'DATASET' Data files DOC5 to DOC8 
(data set, documentation and suggested activities) provide a further resource 
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1 INTRODUCTION 
This unit is about a process which receives scant attention in many research 
reports. namely, the process of transforming 'raw' data into variables that can be 
analysed to produce the information found in the results sections of such reports 
In other words, we shall be looking at the extent to which the data on which 
research arguments are based are not 'found in the world', but are constmcted by 
the researcher(s) This is not to say that data are false or fictional - all our know- 
ledge of the world is constructed because it all depends crucially, not just on per- 
ception, but on znterpretation of what we experience As readers of research, 
however, we need to remind ourselves of the extent to which interpretation and 
manipulation take place even before data are analysed In this unit we shall be 
considering mainly quantitative data - data expressed in numbers and counts - 
because numbers give the strongest impression of factual accuracy and do not 
appear to bear the marks of interpretation. The degree of interpretation involved 
In qualitative research is more obvious to the reader and is discussed elsewhere in 
the course 

In some cases, the procedures for processing and analysing quantitative data are 
well established and routine, based on previous experience, experimentation and 
research Examples are public opinion surveys of voting intentions carried out 
by organizations such as Social Surveys (Gallup Poll) Ltd and National Oprnlon 
Poll (NOP), and repeated surveys such as the General Household Survey (OPCS, 
annual) In such projects the data are pre-coded and collected in a form that can 
easily be checked for accuracy They are then keyed into a computer and aggre- 
gated, counted and analysed according to a predetermined plan to produce the 
tables and graphs that will be famlliar to you from newspaper reports The pro- 
cess progresses smoothly and quickly with a minimum of intervention by the 
researcher Except when something goes wrong, the researcher's input will 
typically be (1) design of the study and the measurement instruments, (2) specifi- 
cation of tables and other analyses; and (3)  report writing The rest will be taken 
care of by procedures which ensure that the data are collected and processed 
in a routinized way that keeps error to a minimum. (That the procedures are 
routinized does not, of course, mean that the data are not constructs The pro- 
cedures now used were devised by researchers over time and involved decisions 
about what to do and what was important Further, even routinized procedures on 
major repeated surveys such as the Census are not static but develop with new 
ideas and new technology) 

At the other end of the continuum, the researcher is personally and actively 
involved in the process of transforming the raw data into a form suitable for analy- 
sis For example, if the data are unstructured (open-ended), they will have to be 
explored and specifications drawn up for categorizing them If they are very 
detailed, summary measures may be needed - for example, age groups con- 
structed from a raw variable 'age'. If there is incomplete information, the extent of 
it and the best strategy for coping with missing data will need to be worked out, 
and so on. The activities that comprise the process of preparing data for the 'data 
analysis' stage are inextricably bound up with the way in which the data have 
been obtained. The less the data have been subjected to researcher control and 
prestructuring - or if they have not been amenable to this - the more decisions 
there are to be taken at the data handling stage (whlch is the concern of this unit). 

With the exception of highly structured data which are to be analysed in a 
prespecified way, the process always involves exploration of the characteristics 
and the structure of the data Th~s is the stage at whlch the researcher 'tunes into' 
the meaning and messages in his or her data and builds up an apprecration of the 
nuances and structure and the possibilities for analysis The appreciation includes 
recognition of errors and omissions as well as the building up of a deepening 
understanding of the comparisons and other possibilities for analysis that are 
likely to be productive It can be carried out according to formulae and pro- 
cedures set out in textbooks, but it is an art form as much as a science Even for 



UNIT 14 WHAT IS DONE WITH DATA 

an experienced researcher, every occasion of 'taking a first look at the data' is one 
in which there are novel things to be appreciated and new possibilities for 
developing his or her methodologies and ideas. 

The exploration ranges from browsing for orientation purposes through a sample 
of the records that have been collected - for example, individual questionnaires 
and audio-tapes - through to some preliminary data analysis The latter is import- 
ant because it may identify the need for further transformation over and above 
any coding and error correction carried out durlng the process of preparing the 
raw data (as recorded on questionnaires and records of interviews, etc) for data 
analysis. For example, inspection of initial frequencies (counts of the frequency of 
given answers/occurrences) may indicate the need for any or all of the following. 

1 Recoding the data to more appropriate scale points 

2 Collapsing together of some of the categories because the numbers are small. 

3 Merging groups of informants, etc so as to secure adequate numbers for 
between-group comparisons 

4 Reweighting the data to take account of stratified sampling and, for certain 
kinds of studies (e g studies of populations), weighting the data so that they 
better reflect the nature of the population which the respondents represent 

5 Creation of new variables from the initial set of variables 

In summary, the major objectives of the process are: 

Quality assurance minimizing error in the data, in so far as this can be 
checked and remedied 

Appropriate categorization and grouping of the data in a form suitable for 
counting, comparison and any other analysis that is planned 

Transformation of the data into the numerical or other formats that are appro- 
priate for the particular methods and techniques which are to be used in the 
data analysis proper 

Further reduction of the raw data, if needed, to summary categories and 
scores which adequately reflect the variety in the data. 

Weighting of cases, if needed, so that statistics derived from the sample rep- 
resent the best estimates possible for the population from which they were 
drawn 

Preliminary data analysis to check the size and nature of sub-groups which 
are to be used in tables reporting statistics or for purposes of hypothesis 
testing 

Most of this course has been aimed at the reader of research, the person faced 
with a research report to understand and evaluate, rather than the actual prac- 
titioner of research What is under discussion here, however, is that part of the 
analysis which is largely invisible in the final report - the tidying-up and 
recategorization which precedes the main data analysis You will seldom be able 
to examine what' goes on at this stage in any detail when you read research 
reports, but you need a strong awareness of it in order not to be seduced by the 
'facts' with which you are presented, many, if not all, of the findings follow this 
stage of the research process and are therefore at least in part a construction of 
the coding and manipulation process For this reason I have written this unit as if 
you were going to be required to do the manipulation, it is only by doing this, or 
sitting beside someone who is doing it, that you will come to realize what is done 
The unit is concerned mostly with quantitative analysis - analysis of data which 
come in numerical form or have been converted into numbers during this stage of 
pre-analysis Some of the processes are parallel to ones which occur in qualitative 
analysis, however, as you will see in Unit 17/18 
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2 ESTABLISHING THE 
NATURE O F  THE PROBLEM 
The rest of this unlt is, In effect, a large-scale role-play in which I am inviting you 
to particpate In my job in the Institute of Educational Technology, the Open 
Unlverslty's 'm-house' research unlt, I am continually being approached by all 
kinds of people - 'management', course teams, fellow lecturers who have been 
doing research, research students, admlnlstrators, outside agencies What they 
have 1s data, whlch they have collected, acqulred or inherited from a predecessor 
What they want to know 1s what to do wlth these data - how to get them into 
the best shape for analysis in order to answer their research questions. From thls 
pomt in the unit, I want you to put yourself in my sandals and see what you 
would do ~f you were in my job, or sittlng next to me, when such questions arise 

A consultation begins, of course, with a request Figure 1 shows some posslble 
begmnings to the consultation, which we can call 'presentmg problems'. 

I've got . . . 
some questionnaires 

some interviews 

maths scores and some other data 

some videos 

some tapes 

and I want to . . . 

analyse them 

put them in on the computer 

code the answers 

produce the tables 

talk about the kinds of statistical analysis I can do 

analyse gender differences 

do an analysis of variance [or some correlations, 
or a factor analysis] 

construct some scales about . . . 
construct a typology 

see if there are any patterns in the data 

construct a model explaining . . . 
test my hypotheses about . . . 
identify the . . . 
prepare a report for . . . 
make some recommendations about . . . 

Figure I Examples of presenting problems 
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The 'presenting problem' may be at any level of generality and address any stage 
of the process of preparing the data for analysis It may be a contained problem, 
involving just one small part of the process of dealing with data For example, the 
researcher might just want to discuss the problem of categorizing answers to a 
particular open-ended question - for instance, 'What have you found particularly 
excellent about studying with the OU?' In this case, all that may be needed is a 
session with the researcher, involving inspection of a sample of the data together 
with discussion of possible options for categorizing and coding the data in the 
light of his or her objectives This might be followed up, perhaps, by later dis- 
cussions of problems arising in the client's initial attempts to categorize the 
answers to the question In many cases, however, problems which appear to be 
quite contained nonetheless require that we build up knowledge about the data 
and the project as a whole Without the requisite knowledge, we might make 
suggestions which are all right in principle but inappropriate or not possible given 
the resources and time available 

1 Decisions about what to do with data require an understanding of the particu- 
lar characteristics of the data, based on information about how they have 
been collected as well as their content and the nature of the sample 

2 They also require an understanding of the desired 'outcomes' of the research. 
Information on outcomes is needed because, in making what we hope will be 
optimum decisions, we shall be continually (a) checking back to see in what 
ways we are constrained by the design decisions (including compromises that 
had to be made), and (b) looking ahead to the data analysis to optimize on 
the possibilities for achieving the research objectives 

3 Beyond this, it is useful to have in mind the kind of report that is required. 
For example, for an academic paper it might be appropriate to work towards 
transformation of the raw data into scales that summarize the data prior to 
hypothesis testing For many audiences, it is more appropriate to keep quite 
close to the original data so that readers can see the relationship between the 
original questions and the results _ 

Even in the most apparently clear-cut cases it is useful to check a few basic 
details Thus, as consultants, we would probably want a briefing interview and to 
look at a sample of the data. This would be supplemented, if needed, by study of 
any documents which (1) described the research design and objectives, and (2) 
set out any subsequent decisions or problems at the data collection stage that 
affected the nature of the data collected 

The process of learning about the data goes on throughout the consultancy, but it 
is only when we have got our first bearings that we can be sure that the present- 
ing problem is the real problem and give any advice All that our client may need 
is a little help and encouragement The odds are, though, that the presenting 
problem does not indicate all the help needed It may not even point to the real 
problems in handling the data in a way that will achieve the research objectives. 

81 ACTIVITY I 

Thmk back to  what you have learnt so far In DEH3 13 about research design and data 
collect~on. 

What mformat~on m~ght we need t o  understand before we can begin t o  dlscuss what t o  
do w ~ t h  the data produced by any enqulry? 

Spend five mmutes or so draw~ng up a l~st of  the broad areas In whlch we mght need 
lnformat~on. Wnte your answers down In the form o f  quest~ons t o  wh~ch we would want 
answers 

The four basic questions I would ask in response to this are given below - but 
note that each one is a beginning question only, in that it leads on to further 



UNIT 14 WHAT IS DONE WITH DATA 

questions like the ones listed beneath the first question I would continue with 
these and similar subsidiary questions until I had obtained the information needed 
to confirm with the client the nature of the problem Only at that point could we 
discuss issues and proc6dures related to doing something appropriate with the 
data 

1 What is the nature of the data that have been collected? 

- What was the method of data collection? 

- Are the data basically structured, or will they require structuring, e g 
categorizing, prior to data analysis7 

- How many cases are there, who or what are they, and how were they 
selected? 

- How were the data recorded and in what form are they at present? 

2 What kind of analysis of the data is planned? 

3 What are the research objectives; and what kind of report is planned? 

4 What is the time-scale and what resources are available for data handling and 
analysis7 

Let us ask the first question and see what kind of answers we get 

Question 1: What is the nature of the data that have been collected? 

Here are some replies from various hypothetical clients - most of these replies 
are from real situations, but the details have been changed to preserve anonymity 

A 'It's information to help with the development of DEH313 I've got 250 ques- 
tionnaires from a random sample of students who've taken ~ ~ 3 0 4 '  in its last 
two years The data relate to reactions to DE304 and to features the students 
would like in the new course I need to put the data on computer and talk 
through the appropriate data analysis ' 

B 'I've got some tapes of interviews with patients, doctors and nursing staff in 
two local hospitals They ask about views on the existing facilities and needs 
1 want to build up a picture of the facilities and the main gaps in provision in 
the two hospitals ' 

'I've got some data from a data bank and I want to do some secondary analy- 
sis They come from interviews with staff and clients in various voluntary 
organizations I want to see how client satisfaction relates to the type and size 
of organization I also want to test some hypotheses about gender I think 
client satisfactions will be different according to whether the voluntary sector 
worker and the client are the same gender or different genders Most of the 
information I need is there, but I need a bit of help in checking it out and 
constructing the scales I need.' 

D 'Other members of a working party and I have collected a lot of information 
in order to look at equal opportunities in our town. We've got some national 
and local statistics, records of what has been said in the Council, interviews 
with ten local employers and also a small survey on attitudes collected from 
people living on one of the estates We think some new initiatives would help 
a lot - and there are grants going. The information we have collected might 
be used to support an application What is the next step m analysing the 
information?' 

E 'They are data collected from students attending a residential weekend at 
Reading and I have been asked to analyse them I got the questionnaires and 
put the info in a database on my PC. Now I've had a look at the first results 
I'm not very happy For example, the figures for the number of hours spent 

' ~ ~ 3 0 4  Research Methods zn Educatzon and the Soczal Sczences the predecessor to 
this course 
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on the first TMA look a bit odd - the average number of hours is far too 
high. And there are lots of other oddities, there are only 60 women in the 
sample yet I've got about 85 answers to the questlons that only the women 
were supposed to answer How should I go about sorting it all out7 

F 'I'm interested in developmental education and I've got some interview data 
from two year-groups in my school. I've also got their exam grades in various 
subjects. The alm is to look at children's knowledge of various countries and 
attitudes to people in those countries by age group and stage of cognitive 
development. I'm interested at this stage in getting a picture of how the attitu- 
dinal information hangs together If possible I would like to make up some 
scales that would be stronger measures of the concepts I'm interested in than 
the individual questions ' 

G 'I've been interested for quite some time in trade unions and I've collected 
quite a lot of information about six unions I've got some data from the 
archives on how they developed, membership, decision-making structure, the 
pollcies they've voted for at TUC conferences, and strikes I've also got access 
to some interview data from members of the six unions I want to look at 
factors related to "militancy".' 

The answers to Question 1 (or Q1) from our hypothetlcal clients A to G give us 
'hooks' into the essential information that we need in order to establish the nature 
of the data that have been collected However, as is the case with all broad open- 
ended questions, the information we need about the formal characteristics of the 
data as collected is mixed up with other pieces of Information about different 
aspects of the research - for example, the research objectives These latter details 
supply us with important lnformation about goals, but the options for what can be 
done with data all relate to the formal characteristics of the data, not to the 
research objectives. 

1 I ACTIVITY 2 
I Spend a m~nute thinking about what you have learnt In the earlier unts about the 

major differences in types of data. What would be the major thmg that we would 
want to establ~sh about the data? Wnte down your response In a phrase or 
sentence. 

2 Spend ten m~nutes doing the followmg, look at the bas~c quest~ons (I~sted In my 
response t o  Actlv~ty I) that we are going to  ask our chents and also at the hypothetl- 
cal answers t o  the first quest~on These are l~sted in file D O C  I on your data disk and 
you can print them out using FRAMEWORK on your wordprocessor. P~ck out the 
elements In each answer that you th~nk relate to  the vanous questlons and record 
your answers 

Note You m~ght like to  adopt one or  other o f  the followmg strateg~es for carrylng out the 
task 

I Clrcle groups of words that embody the varlous pleces of mformat~on In the answers 
and wnte the number of the quest~on for wh~ch you thmk they have most relevance 
beside the varlous groups (Bear In mlnd that QI  has four parts) 

Or: 

2 Set up a l~st of head~ngs Q I (a), Q I (b), Q I (c), Q I (d), Q2, Q3 and Q4. Under these 
headings l~st all the phrases In the answers that you thmk relate to  the varlous ques- 
tions indicated by the headmgs. 

Or: 

3 Use the cut and paste facilities offered by your word processor Make a copy of 
DOCI  (wh~ch conta~ns the list of  hypothet~cal answen) from the data disk t o  a new 
document, then cut and paste the appropnate phrases untd you have all the state- 
ments appropriate for Q I llsted under the headmg Q I, and smlarly for the other 
questlons. 
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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 


