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Table 16 The pay-off of education, by gender 

Total 

Education 

Overall there is a marked association, as you would expect, between level of edu- 
cation and amount earned nearly two thirds of people with lower-level qualifi- 
cations fall in the low-wage column, but less than a third of those with higher 
qualifications Looking at males and females separately we find a similar pattern, 
with a much larger proportion of the less educated than of the more educated 
earning low wages We can also see that the overall level of earnings is markedly 
lower for females than for males Thus we have identified two main effects - the 
dependent variable (earnings) is predicted separately by two independent vari- 
ables level of qualifications, and gender However, we have also noted an interac- 
tion effect - an effect of one of the independent variables on the other, changing 
the extent to which it predicts the dependent variable In this case, the relation- 
ship of qualifications to earnings is not the same for men as for women, there is 
an interaction between gender and qualifications in the prediction of earnings 

low high 
wages wages wages wages wages wages 

0 level or less 

Greater than 0 level 

N =  

ACTIVITY 4 

Males 

Now try your hand at three-way analys~s, verlfylng a pomt made In Abbott et a1 (1992) 
about the pred~ctablhty o f  health status from matenal depr~vat~on In urban and rural areas. 
In Actlv~ty 2 you prepared a table of health vs. matenal depnvat~on overall. Now, using 
the PLYMOUTH data set on dlsk, construct tables of the relat~onsh~p between the two 
separately for rural and urban areas 

My answers are at the end of thls unlt. 

Females 

(Source Open Unzverszty's People zn Soczety Sumex mponses for 198&84) 

?'o 62 9 37.1 

?'o 3 1 2  6 8 8  

4,632 

6 POSTSCRIPT: THE 
ELEMENT O F  CHANCE 

?'o 44.2 55 8 

?'o 1 5 9  8 4 1  

2,307 

Finally, we should note in reading other people's data or in presenting our own 
that the observed difference between two groups may not necessarily be due to a 
real difference between them, it may be a product of the way in which the figures 
were collected In the fictional dentist experiment above, for example, the 'treat- 
ment' and 'control' groups differed in the amount of attention they received from 
the receptionist, and this turned out to be part of the explanation of the results. In 
the fictional study this was something the researchers measured and were there- 
fore able to examine However, it might not be measured, and (as you can see 
from Table 15) it is not randomly divided between the treatment and the control 
groups and therefore constitutes a source of systematic error not controlled by 
random allocation to groups 

Yo 82 3 17.7 

?'o 46 8 53.2 

2,325 

When looking at trends in population size since 1861, from the Census, we need 
to be very sure that the figures were collected in the same way from decade to 
decade In one respect they were certainly not collected in the same way before 
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1921, divorced people were not represented separately, which will have conse- 
quences for the married/single comparison in Table 13 Systematic bias of this 
kind is always likely to creep m, and identifying and elimmating it is much of the 
busmess of validity of measurement As we saw in Units 5 and 6, identifying ways 
in which statistical series change their definitions or their ways of measuring or 
collectmg data over tlme 1s an important part of the analysis of 'secondary 
sources' Otherwise dlfferences between years whlch are in fact a product of 
changed measurement technique wdl be taken as real changes in the social world 
in need of an explanation 

Further error is likely to be introduced where the figures are samples from larger 
populations, as they usually are, because a sample represents its population only 
withln a margm of error, even if properly drawn. As we saw m Unit 8, even the 
hest of samples is not necessarily a perfect representation of its population, it just 
stands as high (and precisely estimable) a chance of being so as possible You 
have already met the concept of sampling error In Unit 8, and in Block 4 you will 
learn how to capitalize on it to calculate the statzstzcal szgnijicance of dlfferences 
For now, let us merely note that we cannot have great confidence in any of the 
differences between groups which have been illustrated in thls unit We have not 
tested whether they are big enough, m relation to thew sampling errors, to be 
unlikely to have come about by chance alone 
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ANSWERS TO ACTIVITIES 

ACTIVITY I 

1 The frequency distribution of the Health Index should look something like 
Table 17 

Table 17 

Score Number of wards O/o Cumulative O/o 

Total 85 100 

The two graphs should look similar to those shown in Figure 13 

Health Index 

Health Index 

Figure 13 
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2 The frequency tables and graphs give us a good idea of how each variable is 
distributed, but nothing at all about the relationship of the two variables We can 
get an idea of this from the maps, however, noting that it tends to be the same 
wards which are high on each variable or low on each variable 

ACTIVITY 2 

The table might look like Table 18. 

Table 18 

Material 
Health Index 

Total 

Deprivation Index 

Percentages the other way, or even the raw figures, would have shown much the 
same in this case We can see that the correlation is by no means perfect - there 
is a spread up and down each column - but the tendency of high values to go 
with high ones and low values with low ones is quite clear 

<- 1 -099 to -001  0 0 0 t o O 9 9  1 00+ 

For those who like graphic illustration, something like Figure 14 might make the 
point 

I 

Health Index 

Figure I 4  

ACTIVITY 3 

1 The first question, w k  tt kind of household chlldren h e  m, can be answered 
from a simpfe frequency distribution of selected totals (Table 19) Each figure is 
the total in the left-hand column of one of the blocks of rows - though I have 
moved the overall grand total from first place to last 
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Table 19 

Type of household Number of children 010 

All members in family 

1 not in family 

2+ not in famdy 

Total 

2 The size of family In which chlldren h e ,  similarly, 1s gwen by a frequency 
d~stribution (Table 20) The figures come from the left-hand column of the first 
(top) block of rows 

Table 20 

Size of household Number of families O/O 

2 81,809 9.9 

Total 827,795 

Note you want the total of families, which is what the figures add up to, not the 
total of children 

3 'Difference' questions tend to call for two-way tables (Table 21). (Note that 
from this particular storehouse table we can answer questions about numbers of 
dependent children only for married-couple households.) The columns of Table 
21 each represent a block of rows from Table 14, and the rows of Table 21 are the 
bottom figures, within a block of rows, from each of the 'number of children' 
columns - the row which gives the total number of children. 

Table 21 

Number of 
children in 

Type of household 

family I all in family 1 not 2+ not 

Total children 1 953,925 43,972 4,682 
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A common mistake would be to use number of families rather than number of 
children, which would give a rather different table (Table 22) Table 22 is the same 
as Table 21 except that I have used the next to bottom figures - the number of 
families - instead of the bottom one 

Table 22 

Number of 
children in 
family 

Type of household 

all in family 1 not 2+ not 

Total families 

You get the 'total' row by subtracting the families with no children from the total 
'married couple' figures Falling to do so would be another mistake, as this exer- 
cise is all about children, and would yield yet another different table (Table 23). 

Table 23 

Number of 
children in 
family 

Total famil~es 

Type of household 

all in family 1 not 2+ not 

So we can see that virtually all families - around 90 per cent - have 1-3 chil- 
dren, but the proportion with 4+ children increases as the number of non-family 
adults increases Where all the adults are in the family, nearly half of the families 
have 2 children As the number of non-famdy adults increases, this proportion 
drops to not much more than a third 
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ACTIVITY 4 

The overall table, from Activity 2, looked like this 

Table 18 (from answer to Activity 2) 

Material 
Deprivation Index 

Health Index 

<- 1 -099t0-001 0 0 0 t o 0 . 7 7  1 00+ 

Total 30 29 12 

Splitting it by rural and urban areas, we get the following table (Table 24) (Num- 
bers were so small in some columns that I have added adjacent columns together 
to give a better base for percentages, turning each block of the table into a dichot- 
omy.) 

Table 24 

Health Index 

Material 
Deprivation Index 

urban i rural 

Negative l 78 36 1 7 4  75 

zero or 
negative positive 

Zero or positive 1 22 
64 1 26 2 5 

zero or 
negative positive 

A table as crude as this shows very clearly that there is a strong relationship in 
urban areas but virtually none in the rural areas So splitting the original table by a 
third variable - in this case presenting separate tables for the urban and the rural 
wards - enables a hidden relationship to emerge 



UNIT 15 EXTRACTING AND PRESENTING STATISTICS 

REFERENCES 
Abbott, P. (ed)  (1988) Matenal Depmvatzon and Health Status zn the Plymouth 
Health Dzstrzct, Department of Applied Social Science, Polytechnic South West, 
Plymouth 

Abbott, P. and Sapsford, R (1987) Women and Soczal Class, London, Tavistock 

Abbott, P ,  Bernie, J., Payne, G and Sapsford, R (1992) 'Health and material depri- 
vation in Plymouth', in Abbott, P. and Sapsford, R. (eds) Research znto Practice a 
Reader for Nurses and the Camng Profssions, Buckingham, Open University 
Press 

Huck, S W. (1979) Rzval Hypotheses Alternatzve Interpretations of Data-based 
Conclusions, New York, Harper & Row. 

Office of Population Censuses and Surveys (1982) Census 1981 Historical Tables 
1861-1981, London, HMSO 

Office of Population Censuses and Surveys (1984) Census 1981 Household and 
Family Composition, England and Wales, London, HMSO 

Office of Population Censuses and Surveys (annual) Soczal Trends, London, 
HMSO 

ACKNOWLEDGEMENTS 
Grateful acknowledgement is made to the following sources for permission to 
reproduce materral in this unit 

FIGURES 

Figures 1 and 10 Abbott, P (1988) Matemal Deprivatzon and Health Status zn the 
Plymouth Health District, O Dr Pamela Abbott, Department of Applied Social 
Science, University of Plymouth 

TABLES 

Tables 1, 4, 5 ,  6 and 7 Abbott, P (1988) Material Deprzvation and Health Status 
in  the Plymouth Health Dzstmct, O Dr Pamela Abbott, Department of Applied 
Social Science, University of Plymouth, Table 8 Office of Population, Censuses 
and Surveys (1982) Census 1981. Histomcal Tables 1861-1981, Reproduced with 
the permission of the Controller of Her Majesty's Stationery Office; Table 14 Office 
of Population, Censuses and Surveys (1984) Census 1981 Household and Famzly 
Composztzon, England and Wales, Reproduced with the permission of the Con- 
troller of Her Majesty's Stationery Office 


