
UNIT 14 WHAT IS DONE WITH DATA 

'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 



UNIT 14 WHAT IS DONE WITH DATA 

Table 2 A matrix of holiday information 

Number of 
Destination nights Accommodation Food Price 

Brest 

Quimper 

Huelgoat 

St Brieuc 

Rennes 

Val-Andre 

Le Rochell 

Perpignon 

7 Single 

7 Single 

7 Single 

5 Single 

7 Single 

7 Single 

6 Shared 

12 Shared 

Half 

Full 

Self-catering 

Self-catering 

Half 

Half 

Half 

Self-catering 

High 

High 

Medium 

Medium 

Medium 

Low 

Medium 

Low 

By organizing the data on holidays in this way, we can analyse them relatively 
easily. Clearly, however, there are likely to be more items of data collected in 
research projects than in the case of our holiday example. Where there are many 
cases and fairly complete records for each case, it is usual to code all the data that 
come in so that they can be held in a parsimonious format with numbers and 
letters (called 'alphanumerics') representing them. In this instance, the data matrix 
might look like that shown in Figure 3 

There is one major difference between the data matrix in Figure 3 and that 
representing data about holiday destinations in Table 2 Given the information that 
it is a data matrur, we are pretty confident that the rows represent cases and the 
columns variables, but we lack the informat~on to interpret it Secondly, we cannot 
draw up the instructions for processing it even though it is obvious that the values 
can be counted and the cases divided up into groups In the case of the variables, 
individual columns (digits) might represent discrete variables, but they could 
equally well be a representation of data such as age which might require two 
columns to represent the full data collected. It is clear that, unless the data matrix 
records the raw data in a way that we can recognize (e.g. 'male', 'female'), a set of 
instructions must have been drawn up for transforming the data into codes and for 
identifying the location of all the variables This set of instructions 1s called the 
coding frame. A coding frame always includes three pieces of information for 
each variable. These are (1) a reference back to the source data (e.g. Q12(b) or 
'age of informant'); (2) a list which comprises the codes and their associated sym- 
bols, and (3) an identification of the column location of the variable within the 
matrix. Figure 4 is an example of a coding frame. 

Given this coding frame, we could read off the data for individual cases, just as 
we could read the data in the matrix for holidays. Secondly, we could give all the 
instructions needed for (1) naming the variables and the categories so that they 
can be recognized by a computer and also printed out on the tables, and 
(2) writing a specification for analysing the variables - counting the data, divid- 
ing the cases into groups and analysing according to group membership, relating 
variables to each other, and so on 

Figure 3 A research data matrix 
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Column Variableslcodes 

1 Location of sample: 

1 Hospital 
2 Rest home 
3 Ownhome 

2 4  Case number (3 digits) 

5-6 Age (2 digits) 

7 Gender (M or F) 

8 Are you able to move around your house without 
help? 

0 No answer 
1 Yes 
2 With some difficulty 
3 With great difficulty 
4 No 

9 What help do you receive to move around your house? 

0 No information 
1 None 
2 Aids (e.g. stick) Note: If 2 and 3 are indicated, 

code as 3 
3 Personal help 

10 Are you able to move around outside the house 
without personal help? 

0 No answer 
1 Yes 
2 Garden, but not beyond 
3 Garden, but with great difficulty 
4 No 
9 'Don't want to go out' and other refusals to 

answer 

I Figure 4 An example of a codzng frame 

Data matrices like the one described above are clearly best suited to machine 
analysis, in that much of the meaning of the data is not obvious. But the same 
concepts apply to matrices held on paper, with 'hand counting' of the frequency 
of particular codes 

As 1 pointed out at the beginning of the unit, however, data are constructed by the 
researcher, not just 'found', and the coding frame is one of the major means by 
which this construction takes place Whether the codes are established beforehand 
(i e the questions pre-coded), or whether the coding frame is 'derived from the 
data' (in the case of open-ended questions or unstructured interviews coded after 
data collection), the outcome is the result of a series of decisions taken by the 
researcher The researcher may try to minimize error and to represent the views 
and characteristics of the sample faithfully, but in practice this means that it is the 
researcher who determines what shall count as error and what is acceptable as a 
faithful representation. In the next section we look at some of these decisions and 
how they are taken 
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4.1 GETTING THE PRE-CODING RIGHT 

This topic seems on the surface to be quite a trivral one compared with the 
important decisions that researchers have to make about the coverage and struc- 
ture of their questionnaires and the questions asked of informants Naturally, 
researchers focus on these decisions and sometimes pay scant attention to the 
technicalities of getting the pre-coding right As consultants to researchers who 
come to ask about what to do with their data, we would see the consternation of 
clients who had got it wrong Instead of proceeding smoothly to the interesting 
task of analysing the data, scarce resources of time or money might be needed to 
put things right - and tlme would be lost. 

The particular advantages of pre-coding are that it cuts the time and costs of data 
handling and also one source of error that is, error introduced at the coding 
stage Especially in the case of large-scale surveys, the ideal is to have a question- 
naire which requires little more than clerical checking for respondent errors (e g 
an answer circled instead of as code, or too many codes circled) and, if required, 
coding of open-ended questions before the questionnaires are passed on to the 
people who will key the data into a computer file The task of these operators is 
to key for each case (respondent) a sequence of letters and numbers (the codes) 
in the given column locations, so pre-coding involves the allocation of column 
numbers as well as answer codes for each variable 

Clearly, problems arise when insufficient columns have been allocated to hold the 
data for each question. An example is age. only one column might have been 
allocated for this variable, but the data require two columns. Worse, a badly 
worded question might result in many informants circling several answers 
between which we cannot discriminate and therefore want to record in full - and 
a deceptively simple open-ended question can generate replies that require an 
unexpectedly large number of columns to record All of this is supposed to be 
ironed out by pilot studies of the design and coding of the questionnaire, but 
mistakes still slip through 

Sometimes there may be a more basic problem the pre-coding may not reflect the 
logical structure of the data and hence have implications for data analysis. In pre- 
coding a questionnaire for data analysis the requirement is to identify variables 
correctly as variables, to allocate appropriate codes for given answers and to give 
each variable a unique location If you look back to Figure 2, you will see that 
part (a) of the closed question generated eight variables with two possible codes 
(zero and one), whereas part (b) produced one variable with values of 0 to 7 to 
reflect the single answer that informants were asked to give. 

I 1 ACTIVITY 3 
Figure 5 shows some real examples of attempts at pre-coding. There are errors of varlous 
kinds that would requ~re qu~te a lot of work to remedy before the data could be keyed 
into a data matnx. 

Test out your sk~lls In pre-cod~ng structured quest~onnarres by doing some error spottmg 

I Spot some of the problems, hst them and, for each error that you have identlfied, 
make bnef notes on what IS wrong. Note: the errors m~ght relate to fa~lure to follow 
conventions for ~dentifjmg columns and categones. They may however, be more 
rad~cal In that what const~tutes a vanable has not been correctly ~dent~fied 

2 Have a go at prov~ding solut~ons to the problems. ldent~fy the vanables and asslgn 
them 'column' numbers and also assign a number (or other symbol) to the various 
categones or scale po~nts w~th~n each vanable. In the case of column numbers, follow 
the conventron adopted In Figure 5, that is, (2 1) = column 2 1 .  

The column number w~th wh~ch you start IS arb~trary - the quest~ons are abstracted 
from questlonnalres - but your column numbers should be In sequence, so start w~th 
(21) as rn the figure 
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1 Educational and professional qualifications held: Please ring and write in, as appropriate 

Bachelor's degree 
Class: 1st 

2.1 
2.2 
3rd 
Pass 

No post 'A' level qualification 
HNC/HND 
Other undergraduate diploma/certificate 
Postgraduate diploma/certificate 
Master's degree 
PhD 
Professional qualification Please specify 

Other post 'A' level qualification Please specify 1 

2 Please identify the subject fields in which you obtained: 

(a) your HNC/HND or undergraduate diploma/certificate 
(b) your bachelor's degree 
(C) your postgraduate diploma/master's degree/PhD 

Indicate your answers by entering ticks where appropriate 

HNC / HND; 
undergrad. dip. 

Arts, including languages 
and law 0 
Social studies 0 
Business studies U 

Engineering 

Other: please speclfy 

3 Please write in your raw score on the BS test (e.g. 097) 

Bachelor's 
degree 

0 
0 
0 
0 
0 

Postgrad. dip.; 
master's; PhD 

0 136) 

0 137) 

Your score: (42) 

[Continued overleafl 
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4 Please indicate the strength of your agreement with the following statements 
by ringing the letters in each row: 

Low High 

The main benefit of a degree is to develop a b C d e (43) 
good all round generalist skills 

The main benefit of a degree is to develop 
in depth knowledge of a particular 
subject area a b C d e (44) 

5 Please rank the subjects listed below on a scale 1 to 5 (Rank 1 = least valuable and Rank 5 = most 
valuable) according to the value for employment purposes placed on them by (a) yourself and 
(b) employers, and (c) tick to indicate your personal interest in the subjects (H = high, 
M = medium, or L = low) 

Yourself Employers Personal interest 
H M L 

Arts, including languages 
and law 11 (45) 11 (50) 1 m 

Figure 5 An example of pre-coding wzth emrs 

The symbols for the answer categones are also atbtrary but ~t IS easler to deal wlth 
numbers rather than alphanumerics (letters) at the data analysls stage, so use numbers 
unless there are good reasons for using alphanumencs. 

I suggest that you wnte In your solutions in red or another colour In the appropnate 
places on the examples. 

You w~ll find my answers at the end of the u n t  

When you have finlshed th~s actlvlty go to your data dlsk on whlch you will find a 
document, DOC2. DOC2 gives a questlonnalre format that IS one solution to the prob- 
lem on wh~ch you have just been engaged You mlght be Interested In comparing ~t wlth 
yours An alternative format IS also given for the questions. Some of the questions have 
been modlfied so that the task of answenng IS clearer and easier to do Others secure 
the baslc information that was of Interest to the cllent All have appropriate codes indi- 
cated so that the job of checklng and codlng the data produced by the Figure 5 format 
could be reduced from many days to a few days. 
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4.2 CODING OPEN-ENDED QUESTIONS 

Many questionnaires and other documents contain open-ended questions. To 
transform the raw data from these questions into a form in which we can analyse 
them efficiently requires a lot of effort and thought in the initial stages of handling 
the data In the case of open-ended questions in pre-coded questionnaires, pro- 
vision will have been made in the pre-coding for codes derived from the written- 
in answers, but we shall need to prepare a code list for these later If we decide to 
go ahead and code the written-in information, the checking and coding phase 
which precedes any data keying is the obvious time to do this - coding at a later 
stage and inserting the codes into a data matrix is tedious, and sometimes substan- 
tial computer skills are needed to merge the new data with an existing data matrix 
on the computer. Thus we face an important decision. to code the open-ended 
information or to analyse it by hand - listing the data for inspection, then quot- 
ing comments that are typical or of special interest in the report 

If it is essential for the project that we code given open-ended questions (e.g if 
we need to report the frequencies of the answers or to relate the answers to the 
open-ended questions to other variables), then there is no option We have to find 
the time and person resource to draw up a coding frame and code the answers on 
the questionnaires prior to data keying If time presses - for example, a report 
has been promised in the near future in which the major interest will be in the 
closed questions - we might decide that the best course is not to have the open- 
ended data coded and keyed in, but to treat them by other means as best we can. 

If there is any doubt about whether to code, then we must get more information 
In this case, 'getting more information' means selecting a stack of questionnaires 
- possibly 50 or so - and taking a look at the raw data We would be interested 
in the kznd of answers written in and the numbers of informants who had written 
something in the space on the questionnaire The cases (questionnaires) may be 
picked out for inspection in a variety of ways They could be (1) picked at ran- 
dom from the various batches as they came into the office, (2) sampled more 
systematically on the basis of the groups represented in the survey, or (3) chosen 
in a way that might ensure that the diversity in the answers was as great as poss- 
ible. For example, we might want to represent both men and women and both 
younger and older people. 

The initial inspection might just involve opening up the questionnaires at the rel- 
evant page, reading the answers for the sample and forming an impression about 
whether the answers were of sufficient interest and diversity to warrant coding A 
better variant of this quick inspection might be to stack the questionnaires in piles 
accordmg to our impressions of which answers to a given question were of the 
same kind We might then go through each pile a second and perhaps a third 
time, re-sorting as necessary with the aim of ending up with as small a number of 
piles as possible, with a reasonable set of questionnaires in each pile, and with 
the answers in each pile representing a particular category of response It would 
be important that the piles differed from each other in some significant way, not in 
some trivial respect. They should represent answer categories that were of interest 
in relation to the research objectives Finally, there should be only a small number 
of answers that we could not classify. At this stage, we would have the basis for 
our initial coding frame for the particular open-ended question In the light of this 
initial coding, either we might decide to go ahead with coding the questions, or 
we might make a decision not to go ahead on the grounds that the categories 
were not sufficiently interesting to warrant investing the resource and time needed 
to do the coding. 

A different approach is to invest in typing out the responses or keying them into a 
document on a computer This involves a greater initial investment of time, but 
the record is permanent and allows sorting and re-sorting (e g through 'cutting' 
and 'pasting') until we feel we have got it right It also allows the various concepts 
that the respondents may have given in the answer to a question to be split up 
and allocated to different categories. Even if a decision is made not to code, we 
have a useful set of keyed-in answers that can be used for illustrative purposes 
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and extended, if need be, by adding further answers from a larger sample of the 
questionnaires. 

Given that the decision is to code, we would then draw up a coding frame using 
the same principles that guided the assignment of codes to the closed questions, 
that is, a unique value for each category Typically, we would set this out in the 
format illustrated in Figure 6. Note that this format contains all the information 
needed for someone else to carry out the task of coding the data. It also contains 
all the labelling information needed to identify the question to which the data 
refer and the location of the variable in a data matrix 

You might note that, if space had been allowed on the questionnaire for coding 
two variables, there would be the possibility of coding two or more referents in a 
respondent's answer For example, if the answer was 'better job prospects and 
personal development', we could code 'better job' (the first element of the 
answer) in the first of the allocated columns, and 'personal development' (the sec- 
ond element) in the second column If the numbers of cases were very large and 
the categories very diverse, we would have the option of using the two columns 
to record categories '01' to '99' 

The next stage might be trial coding on a larger sample, or we could go straight 
on to the task of coding all the questionnaires In either case, we might find 
answers that could not be coded If relatively few, they might be coded as 'other' 
If substantial in number and representing new themes, we might well want to 
modify the coding frame This might be done through the addition of further 
categories or it might require abandoning the existing frame and starting again. 
Whenever the modifications were other than trivial, it would be good practice to 
go back over all the coded questionnaires and check that the code that had been 
assigned still applied 

Col. 20 

0 

1 

2 

3 

4 

9 

Col. 21 

Q3 'Why did you decide to study with the OU?' 1st reason 

No answer 

Job / career reasons 

Personal development 

Subject-related reasons 

To get a degree or other 
qualification 

(get better job; start a new career; re-enter 
paid employment) 

(develop wider perspectives; become 
more confident as a person; develop new 
interests) 

(interested in maths; wanted to gain 
skills in computing; learn more about the 
social sciences) 
(to get a degree; gain the credits needed for 
BPS recognition; HSW diploma; 
Advanced Diploma in Education, etc.) 

Other answers 

Q3 'Why did you decide to study with the OU?' 2nd reason 

As above (Col. 20) 

Figure 6 A codzng frame wzth examples of typical answers 
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ACTIVITY 4 0 
The Append~x t o  th~s unit gives two sect~ons (Sect~ons 3 and 4) from a report I wrote on 
the reactions of teachers t o  a pack of leam~ng matenals that they had used (Sw~ft, 199 1 a). 
The matenals had been dev~sed t o  help teachers hke themselves make full use of thelr 
teacher placement In busmess and mdustry The secttons selected relate to. 

I The teachers' written-~n comments on thelr object~ves in undertakmg a placement 
(Sect~on 3), and 

2 The add~t~onal comments that they made at the end o f  the quest~onnalre (Sect~on 4). 

The open-ended answers In the two sect~ons represent responses t o  different types of 
questlon Those In Section 3 relate to  a quest~on asklng for speclfic information: that IS, 
the teachers' objedlves. In contrast, the answers In Sect~on 4 are responses t o  a very 
general ~nvltatlon - 'If you would hke to  say anythmg about teacher placements In gen- 
eral or  your own placement, please feel free to wr~te in'. 

The objectrve in the report was t o  glve a flavour o f  the verbat~m comments. There was 
m~n~mal organizat~on of the raw data. In Sectlon 3, 1 summarized some common themes 
and then listed alphabet~cally all the comments typed for a sample of the cases Even th~s 
prlmltive orderlng helped part~ally t o  group comments w ~ t h  the s~m~lar themes. In the case 
of Sect~on 4, the comments compnse a smaller select~on o f  the rephes, but they are 
~nd~v~dually more complex and var~ed than the data on teacher mot~vat~ons. I arranged 
the Sed~on 4 comments roughly t o  ~nd~cate poslt~ve react~ons and negat~velcnt~cal 
comments. 

You should now: 

I Take a qu~ck glance at both sect~ons in the Append~x, including the text as well as a 
few o f  the comments 

2 Dec~de wh~ch set you would rather work wth. (If you dec~de to  work on the mot~v- 
at~ons data In Section 3 of the Append~x, you m~ght start off by sampling these rather 
than looking at all the comments.) 

3 The task IS t o  draw up a cod~ng frame - or t o  get as far Into thls task as poss~ble In 
the t ~ m e  you have ava~lable 

I suggest that you set as~de about 20 minutes for the actlv~ty 

Note 

You mght llke t o  work w ~ t h  a penal, workmg through the list several t~mes t o  ~dent~fy the 
comments that seem slmilar As you work, wnte a code agalnst those you have Identified 
as belonging together. Keep a list of  the codes: thls l~st is your tr~al codlng frame. An 
altemat~ve strategy is to  use a h~ghl~ghter, but that IS not as easy t o  change as pencll. If 
you prefer t o  work on your computer, coples o f  the documents are ava~lable In data dlsk 
files DOC3 and DOC4. Uslng your word processor, you can cut and paste the Items, or 
appropriate parts of  them, as you wish In order to  develop your codlng frame. One great 
advantage w~l l  be that, at the end o f  the task, you wdl have done qu~te a lot o f  the codmg 
as well as havmg a (hopefully small) group o f  rtems which are the ones that do not fit 
your codmg frame for the quest~on. 

Having tried out your skills and experienced some of the problems of coding data, 
we can now go on to conslder data collected In a sltuatlon where the questions 
are not as standardized as the ones you have been considermg But first we might 
note that not all codmg operations requlre the drawing up of a new coding frame. 
An example is codmg information on occupations. In this case, the lnltlal task of 
identifying categories has been done by a variety of organizations that have 
devised coding frames to suit thelr particular requirements Thus there are coding 
frames such as those used In codlng Census data which try to reflect the ways m 
wh~ch occupations group together, and there are codlng schemes that are more 
concerned to measure social status (The coding of soclal class and occupation 1s 



UNIT 14 WHAT IS DONE WITH DATA 

discussed in Unit 16.) Researchers generally choose the coding scheme that best 
fits their purposes and then proceed to code their own data in terms of the pub- 
lished coding frame Where this strategy is used, the research data can, of course, 
be compared with any published data 

4.3 CODING DATA FROM UNSTRUCTURED 
INTERVIEWS 

In instances where the questions are asked of all informants and/or the answers 
are relatively short and simple (like the motivations data in Activity 41, the process 
for interview data is much the same as that in the activity you have just done 
However, when there is deviation from this type of question and answer, the 
nature of the problem, and thus of the coding process, changes. 

m ACTIVITY 5 

Think bnefly about what you now know about. 

I Unstructured data collected In lntervlews In which standard quest~ons were not 
presented In a predeterm~ned order: 

2 The way data are influenced by the manner In wh~ch they have been recorded. 

Can you specify at least two th~ngs that would make the task of cod~ng unstructured 
mtervlew data more complex than the coding you tned out In Activity 41 Make a note of 
your answer before read~ng on. 

My answers to this question included: 

1 Differently phrased questions are asked 

2 Informants are allowed, even encouraged, to develop their answers, so that a 
considerable amount of material may be secured on a given topic for certain 
informants, but not others. 

3 Topics and variables cannot be defined by the answers to particular questions 
For example. 

(a) given questions (or topics) may provide material which is relevant for 
several of the variables in the final coding frame, 

(b) conversely, the same codes on given variables might be based on answers 
to different questions in the case of different informants In other words, 
all the interview data have to be taken into account We cannot, for best 
results, treat individual parts of the data as if they were separate and 
unrelated to the rest 

4 What we can do with the data is m part defined by the type of record that has 
been made 

If the record comprises notes on an interview, the data, however substantial and 
detailed, will have been influenced by the process of abstracting what appeared 
relevant at the time of making the notes. It will be a partial or even a biased 
record In analysis of his or her notes, a researcher may try to reconstruct the 
situation and remember exactly what had been said rather than just dealing with 
the notes at their face value Thus he or she may write further notes on the things 
recollected and annotate the record to indicate possible meanings In the case of 
group discussions, and also of direct observation of interactions and events, the 
problem is even more acute if the only record comprises notes made at the time 
or soon afterwards. A verbatlm record in the form of an audio-tape or a video 
gives greatly improved access to what was said or what happened, however, a 
skilled mterviewer's, or observer's, own notes can usefully supplement these 
recordings 
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The first step in apprecrating the potentialities in the information that has been 
collected is to become thoroughly acquamted wlth ~t Let us lmaglne we are 
engaged in this task If the information was recorded in the form of notes, we 
would read through these, perhaps several times, and make further notes identify- 
ing things that seemed of particular importance, or add annotattons to particular 
passages If audio- or video-tapes are available, the first step would be to listen to 
or view them, replaying sections as needed As we listen or view, we might jot 
down br~ef notes on ideas that form m the mind about themes and meanings, 
perhaps identifying variables that might be derlved from the data 

The second step with audio-tapes might be to transcribe the interview data listen- 
ing and note-taking is not always enough. We might need to have the raw data in 
a 'hard copy' form that we can manipulate according to the system that suits us 
best. My method lnvolves making copies of the transcribed data so as not to lose 
them in their original format I then split up the records into what seem to me the 
basic elements or concepts that have been expressed, or I use a highlighter to 
mark what I see as variables and as categories within variables. (It is more difficult 
to transcribe video-recording; systems do exist for transcribmg the action on 
videos, but they tend either to simplify what is going on very grossly indeed, into 
a very few theory-denved categories, or to require a great deal of work to trans- 
cribe a very short sequence of video ) 

What the variables are is not always clear, especially when there have been no 
Interview agenda or issues which had to be covered and the interviews have 
elicited diverse informatlon In such cases, I might split up the verbatim records 
into elements that I could group and sort rather than try to treat individual inter- 
views one by one (I would take care, though, to label each of the elements with 
a number or mnemonic for the person who made the comment and with the 
question number, if applicable, so that I had the information to hand) I would 
then, as my first strategy, sort the elements according to a theme or topic that had 
to be looked at because it was central to the objectives of the research or the 
research hypotheses, setting aside those that seemed to have no bear~ng on the 
topic This process would continue until I felt fairly confident that I had identified 
the set of variables that I needed and could measure, and had also identified some 
of the main categories of each variable This step completed, I would then pro- 
ceed to construct a coding frame following the steps indicated for coding infor- 
matlon on discrete questions 

There are at least three ways of thinking about data that are much more common 
in thls kind of data analysis than in the codmg of responses to a single open- 
ended questlon These are: 

1 Thinklng about what the variables comprise and the boundaries between 
variables 

2 Thinking about the meaning of any new and unexpected categories that have 
emerged from the data and the extent to whrch they could help understanding 
of the topic Stimulated by the data in front of us, we might identify variables 
and categories that potentially exist, that are hmted at by the data but cannot 
be explored properly because we do not have much mformat~on. Thls m~ght 
lead to a new project in which we would explore the issues in a different way 
wlth an appropriate sample of people, to test this new inslght and to see 
whether the potential new variables or categories emerge In my case, I m~ght 
represent the idea in a list of statements In a survey I would carry out later. I 
could then see whether the respondents recognized the idea and 'owned it' in 
the sense that the~r responses were meaningful and mformatlve when related 
to other variables 

3 Thinking about meanings and, possibly, about causal relations 

For example, suppose we carried out some interviews with employers who spon- 
sored Open University (OU) students with the aim finding out the employers' 
views on the quallty and relevance of OU courses and thelr views on the OU 
system. Our first focus would probably be on what they said about the OU. We 
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might start by looking at the data for the following overall groups of employers 
who are: 

Happy w ~ t h  OU courses/provision and experiencing no problems in relating 
to the OU as an institution. 

Happy with OU courses/provision but experiencing problems in relating to 
the OU as an ~nstitution 

Critical of OU courses/provision but experiencing no problems in relating to 
the OU as an institution. 

Critical of OU courses/provision and experiencing problems in relating to the 
OU as an institution 

At a more detailed level, we would be able to identify a variety of aspects of 
happiness and unhappiness in relation to the OU's offerings and the OU as an 
organization, and these data might provide a basis for variables and categories 
But suppose we had a sense of unease For example, the categories with which 
we had ended up might not give us much insight into the research question, or 
the statements within each category might be an uneasy mix of generalities and 
very precise appreciations and criticisms Also, interviews with some employers 
might have become focused on issues which scarcely emerged in other interviews 

Possibly we should start again, this time focusing on an employer's own organiza- 
tion rather than on the OU It might be that the positive and negative reactions to 
the OU, and specific criticisms, made more sense when viewed in terms of the 
constraints and systems within the employer's organization For example, criti- 
cisms of the OU's courses might relate not to the inadequacies in OU provision 
but to an employer's inability to make use of relevant courses, and the same might 
be true at the level of the OU as an institution From this new perspective, even if 
the data were partial because the focus of the interview had been on the OU 
rather than on the employer's organization, the beginnings of a model might 
emerge that made sense and was informative about the research problem 

In summary, a systematic approach helps the task of drawing up a coding frame 
for the diverse data from unstructured interv~ews Normally, this starts with getting 
acquainted with the data from each interview and proceeds to a search for simi- 
larities across interviews in terms of the variables under investigation Given open- 
ness on the part of the researcher to the less obvious messages in the data, 
perhaps clearly expressed in only one or two comments, new perspectives on 
the research problem may be formed and become a basis for further codes or 
new research (The same applies in respect of good open-ended questions In 
questionnaire-based studies.) 

As Erickson and Nosanchuk (1977) remarked in the context of exploring data, 
'You never look for the interpretation of a complex data set, or the way of analyz- 
ing it, because there are always lots of interpretations and lots of approaches 
depending on what you are interested in There are many good answers to differ- 
ent questions, not just one right answer as In the detective story' (p 5 )  

4.4 REPRESENTATION VERSUS 'ANCHORED' AND 
'HYPOTHESIS-GUIDED' APPROACHES T O  CODING 

So far I have talked about the process of drawing up a coding frame as if a good 
solution will naturally emerge if we have the right raw material. This is seldom the 
case. variables and categories are constructs and are not just 'out there' with thelr 
own independent existence This applies as much to closed questions, and lists of 
items within closed questions, as to the coding of less structured interview 
material. In the case of some closed questions, however, a topic may have been 
so thoroughly explored that the categories seem self-evident to the researcher and 
informant 

Drawing up a coding frame is governed by the approach the researcher takes in 
respect of data in general in terms of what the data signify and useful ways of 
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understanding them. I find it helpful to group the approaches in three ways 
A researcher may 

1 View the data (e g the words that have been said) as expressing in their sur- 
face content what is 'out there' In this case, the researcher's main concern 
will be to produce a set of codes which reduce the data to their essentials, 
with the codes reflecting the surface meaning of the raw data as faithfully as 
possible, independently of any views that the researcher may have about 
underlying variables and meanings 

2 View the data as having additional and implicit meanings which come from 
the fact that they are anchored in, and are dependent on, the data-gathering 
context Thus what is relevant will have been communicated to informants 
through information about the enquiry and, indirectly, through the questions 
or the interview agenda According to this perspective, in order to maximize 
on the usefulness for the particular project, the pre-codes and also the 
categories derived from the open-ended data should be aligned with the 
research context, or anchored in the appropriate external 'reality', as well as in 
the words said For example, in investigating employers' happiness or unhap- 
piness in respect of the OU, we might want to do this within a framework 
comprising types of formal and informal OULemployer interactions to which 
the OU commits resources. So our variables might include brochures, other 
mailings, enquiry services, 'roadshows', visits to employers, transactions about 
fees, and so on The words given by the informants could also be 'interpreted' 
to produce codes on more than one dimension relating to the context For 
instance, (a) nature of contact informal versus formal contacts, initial contact 
versus continuing contacts, etc., (b) inztzator of contact OU versus employer 
When this approach is taken, the coding frame takes into account 'facts' in the 
situation, rather than treating the data individually as though they are context 
free This creates a bridge to the 'world outside the research'. In cases in 
which the research involves recommendations, it may open up the path to 
action. 

3 View the data as having a variety of meanings according to the theoretical 
perspective from which one is approachmg them. This view has some sirnil- 
arities with Approach 2, but both are distinctive from the 'representational' 
perspective of Approach 1. In this case, the data do not have just one mean- 
ing which refers to some 'reality' approachable by analysis of the surface 
meaning of the words. For example, a data set might contain data on illnesses 
and minor upsets that the informants had experienced during the year. A 
researcher taking the 'representational' approach (Approach 1) might classify 
them according to the various types of illness In contrast, a researcher taking 
the 'hypothesis-guided' approach (Approach 3) might use the raw data and 
other apparently quite disparate material to create and/or investigate variables 
that were defined in terms of his or her theoretical perspectives and research 
purposes The illness data might be used as an indicator of a particular kind 
of stress or of ageing or of a reaction to a traumatic event The coding frame 
would specify how mentions of particular illnesses, or ill health versus good 
health, were to be coded However, the coding frame would be one based on 
the researcher's views and hypotheses rather than on the surface meanings of 
the set of written-in answers 

ACTIVITY 6 U 
A survey that I carned out (Sw~ft, 199 1 b) for the Open Univers~ty School o f  Management 
dunng the first presentat~on of the B886 MBA d~ssertat~on ~ncluded the follow~ng 
question. 

'What experience of researchl~nvest~gat~on had you had before do~ng your MBA 
dissertation?' 

There were seven pre-coded categones, l~sted below, plus an 'other' category (The per- 
centages refer to frequencies of response In the survey) 
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Percentage 

Lttle or  no prev~ous expenence o f  research 

Evaluated research projectslproposals In my capac~ty as a rnanager 

Comm~ssioned one or more substant~al pleces of research 

Carr~ed out desk (I~terature-based) research 

Carr~ed out database and s~m~lar research work 

Carr~ed out one or  more substant~al research project(s) at work 

Completed a dissertat~onlthes~s as part of  a degree/qual~ficat~on 

Other research experience Please specffi below 

Here IS a sample o f  the responses In the 'other' category. 

I 'Consultancy work' 

2 'Clin~cal tnals.' 

3 'Blochem~stry PhD 20 years; saent~fic research.' 

4 'Research paper for DIP. NEBSS.' 

5 'Techn~cal research and development not management research.' 

6 'Taught research at un~vers~ty - superv~sed and exammed postgraduate research 
students.' 

7(a) 'Sc~entific research ' 

7(b)'Expenence w ~ t h  short research problems relating t o  the use of drugs In pat~ents, I.e. 
pract~ce research.' 

8 'My job as an ~nvestigator ~nvolves examlnlng documents and ~nterv~ewing people t o  
establish the cause o f  some failure, therefore there IS an element of  fact findmg on 
research.' 

Now  try your hand at construct~ng three d~fferent coding frames. 

I A frame wh~ch reflects the essentials of  the surface content o f  the 'other' answers. 

2 A frame whlch also takes account of  and IS 'anchored In' the nature o f  the research 
project. 

3 A more 'theoret~cal' or  'hypothes~s-gu~ded' codmg frame. 

You will find my answers at the end of the unit 

Notes and h~nts 

I The number of codes In each of your codmg frames may be qute small, ~f that IS all 
that IS requ~red. 

2 In the case of your 'anchored' and 'hypothes~s-guided' codlng frames, there may well 
be categones that are not represented by this small sample of data Indeed, th~s IS 

very hkely for the 'hypothes~s-gu~ded' coding frame; that IS, you wdl want the frame 
t o  be able t o  reflect important concepts, ~f only by show~ng that they d ~ d  not occur 
among the responses. 

3 For the 'anchored' frame, you may wish to  consider the concept of  relevance t o  the 
task which the student faces. 

4 For the 'hypothesis-gu~ded' frame you may want t o  th~nk about what k~nds of pre- 
v~ous experlence are most hkely to  be useful for the task of prepanng an MBA 
dissertat~on. 
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4.5 CORRECTING ERRORS 

Thinking back to the beginning of this unit, you will remember that, as consult- 
ants, we were concerned to find out about the nature of the data, and how they 
had been collected and recorded, for two reasons. 

1 To guide the decisions we made about handling the information collected so 
that it was transformed into data that we could analyse 

2 To ensure quality through the reduction of error and bias This has two 
aspects. 

(a) correction, if possible, of errors and biases in the data; and 

(b) minimization of the error and bias that could be introduced during hand- 
ling of the data 

Let us look at the first phase of handling questionnaires and similar structured 
records before keying into the computer Can you think of two sources of error in 
the replies to questionnaires that might be identified and possibly corrected before 
data keying7 The major sources of error that can be identified in the questionnaire- 
checking process are 

1 Those introduced by the researcher through the wording of the questions and 
erroneous pre-coding and coding 

2 Those introduced by the respondent in completing the questionnaire. These 
might involve 'errors' in interpreting the question, and (in the case of self- 
administered questionnaires) failure to record the answer according to instruc- 
tions Where the questionnaire is interviewer-administered, the recording and 
coding errors of the interviewer would also fall into this category. 

Where appropriate - in other words, where the changes can be made without 
changing the informant's clear intentions - the errors are corrected at the data 
checking stage If an error has been made that cannot be corrected and would 
lead to erroneous statistics if left in, the answer is either crossed out or a note 
made that it is to be corrected during data analysis by either recoding or 
collapsing of categories 

Many respondent/interviewer errors are obvious and can be corrected immedi- 
ately by the coder. such errors might include ticks by codes rather than circling of 
the numerical code and entry of a single digit where two are required (e.g. forget- 
ting to insert a leading zero for the numbers of hours spent on a TMA - writing 
'9 ' ,  for instance, instead of '09' - even though asked to do so) Omitted answers 
are also fairly obvious - where a respondent has simply failed to answer part of 
the questionnaire, or has failed to follow the 'routeing' (e g instructions to answer 
certain questions if the answer to a previous one was 'yes', or to move on to 
another part of the questionnaire) - and are generally dealt with by insertion of a 
'missing value' code or by leaving the column(s) blank and treating blanks as 
missing values at the analysis stage Sometimes missing information can be filled 
in at this stage, if the answer to a question is present somewhere else in a ques- 
tionnaire. For example, if the 'head of household' occupation is not filled in, but 
we have the respondent's occupation and know that the respondent is 'head of 
household', then the information can simply be transferred. 

More difficult to correct are errors which involve the provision by the respondent 
(or interviewer) of inappropriate information Where the respondent is recorded 
as having no children, for example, but children's ages have been filled in, we 
might have to exercise judgement as to whether we code the respondent as hav- 
ing children, or delete the answers about children's ages, or code this whole 
sequence of values as 'missing information' because we do not feel confident 
enough to make a decision Multiple answers (several choices circled) on a ques- 
tion where only one answer was required are also a problem - as in Figure 2 in 
Section 3.1, for example, if several course components were coded as 'the most 
useful' Here it may be possible to make a decision on behalf of the respondent if 
the purpose of the survey is limited for example, if we were only really interested 
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in how useful students found the statistics teaching, and students have listed both 
this and something else as the most useful components, then we might ignore that 
other component. In other cases, it would probably be necessary, again, to code 
the question as 'missing information', because the answers that have been given 
cannot be interpreted within the structure of the question or the questionnaire as 
a whole 

Errors which originate with the researcher and the design of the questionnaire are 
often the most difficult to correct Occasionally, the solution will be easy. for 
example, where the coding frame does not allow the correct number of columns 
for the data, it is not difficult to change the coding frame after data collection has 
taken place by making use of spare columns Less can be done when questions 
have been asked wrongly, however - important items omitted from lists of pre- 
coded categories, for example, or inadequate instructions given on how to answer 
a question, or ambiguities in a question, or poor routeing instructions so that 
respondents are not directed to the questions that they ought to be answering 
Sometimes something can be salvaged Where there is an open-ended component 
to the question (e g an 'others' category in a list, or a 'why is that?' question, 
where respondents are invited to write in their responses), it may be possible to 
deduce what the answer ought to be Sometimes the information obtained from 
badly designed questions is still usable, but the researcher has to keep in mind 
that the question was ambiguous or the instructions unclear and that interpretation 
of the results therefore needs to be cautious Sometimes, however, questions have 
simply to be omitted from the analysis as uninterpretable 

1 have talked mainly about pre-coded questionnaires in this sub-section, but some 
of the same processes are at work when less-structured interview material is coded 
for statistical analysis In instances where a given topic was not covered in an 
unstructured interview or no answer is given to an open-ended question, some- 
times the missing information can be inferred from other parts of an interview or 
from the answers to other open-ended questions. Where an informant was not 
asked for his or her attitudes to hostels for people with learning difficulties, for 
example, but we know that he or she is a member of the 'Friends of the Hostel', 
we may reasonably infer that the attitudes are positive Where an informant has 
not answered a question about, say, the quality of the video component of a 
course, but has listed video as one of the less useful components elsewhere, then 
we may reasonably infer that he or she rates the quality as poor 

5 DATA MANIPULATION 
DURING ANALYSIS 

5.1 COPING WITH MISSING VALUES 

I have noted above that, where data are missing or uninterpretable, we can often 
do no better than to record the item as 'missing' for the case Missing values are, 
of course, no problem when we have planned that they shall be missing - in 
instances where a question is answered only by those in paid employment, for 
example, and therefore is not answered by anyone who is not in paid employ- 
ment Where values are missing for other reasons, however, they can be a prob- 
lem. It is important, when reporting on the analysis of data, to state in any tables 
the number (and proportion) of missing cases, so that the reader can get some 
idea of how representative the analysed cases are likely to be of the whole sam- 
ple (When there is a substantial number of missing cases, it might be even better 
to describe them. are they typical or untypical of the sample as a whole, and thus 
is the fact that their answers are not available likely to bias the conclusions? 
For example, if you were analysing data on views of childbirth and most of the 




