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This booklet is desgned as a companion to the Course Document.
It congists of a set of answers and comments on the tasks.

It works better if you read through it after doing an activity, and don't use it instead of
thinking carefully about the work or discussing it with other students and your tutor.

It may prove useful if you have had to miss some sessions, but is not a good substitute for
them.

Comments on the Tasks with
AnNSwers.

Task 1

Entering and saving Data.

By the end of the task you should have saved afile you created in SPSS — to check this
have ago at closng SPSS then restarting SPSS and opening the file.

Task 2

This task was designed to help you to focus on
a) measures of level: mean and median
b) measures of pread: interquartile range, range and standard deviation.

By the end of the task you should have a good idea of what these measures tell us about a
set of data and how they help usto compare different sets. Y ou should dso understand how
aBoxplot gives aquick visud picture of median, range and interquartile range, aswell as
showing outliers.

L ooking at Data:

?  Questions might be: do mature students contribute more in class than younger students?
Are second year students different from first year students? Are dl mature students
smilar or do they differ among themselves?

? Each entry in the data is the number of times a particular sudent spoke in the 12 hour
period, S0 each entry corresponds to a different student. The four columns are young
1¢t years, mature 1<t years, young 2nd years and mature 2nd years. The number of
entries in a column tdls you how many students are in each group. There are 12 young
first years, 11 mature first years, 10 young second years and 11 mature second years.

? From looking at the data it should be clear that the mature students tend to talk more
than the young ones.



?  Whether generd conclusions can be drawn is open to discussion. The sample only came
from one univerdty and one course, which may dtract mature students of a different
kind from other universities, and courses. However conclusons could be drawn about
the likdy character of young and mature students in future intekes a this universty,
provided admissons policy remained Smilar.

Drawing Boxplots

You need to be clear that a Boxplot shows the median, the quartiles and the extremes, as
well as showing outliers separately.

It should look like this. If you see more than one 10
on the bottom axis then you have forgotten to change
the options and SPSS has only plotted the first ten of
each group!

© i ; i The extreme outlier corresponds to one of the

100

second year mature students who spoke 148 times.
Because this is s0 different from the others in that
group, it has been drawn as an agterisk, otherwise
you might think severd other students were close to

gpesking that much.

Mature second years, mature first years, young second years, young firs years. Thistdls us
that, on average, mature students speak more than young students and second years speak
more than firg years, with the difference between mature and young students being the more
notable.

In order of interquartile ranges, highest fird, the groups are: mature first years, mature
second years, young second years, young first years. This shows that the group with most
variability isthe first year mature sudents.

The visud display may have helped you to pick out differences that might not be obvious
otherwise. For ingtance, dl the mature students and al the young second years say
something: only the young first year group contains students who did not talk at dl.

In order of range the groups are. mature second years, mature first years, young second
years, young first years. Note that the order is different from that for interquartile ranges,
because the extreme outlier anong the second year mature students has a huge effect on the
range.



Using Descriptive Statistics
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It is good practice to use descriptive statistics to get
an overall view of the data before further analysis.

|

Y ou should get this

Statistics
YOUNG1| MATURE1L YOUNG2| MATURE?2
N Valid 12 11 10 11
Missing 0 1 2 1
Mean 9.67 33.09 16.50 46.91
Median 8.00 31.00 12.00 34.00
Mode 0 2 12 26
Std. Deviation 7.28 24.22 12.16 36.36
Range 21 79 36 129
Minimum 0 2 4 19
Maximum 21 81 40 148
Sum 116 364 165 516
Percentiles 25 3.75 10.00 7.75 26.00
50 8.00 31.00 12.00 34.00
75 17.00 44.00 24.00 54.00

N is the number of sudents in each group. Minimum isthe lowest vaue and Maximum isthe
largest. Percentile 25 isthe lower quartile (Q1) and Percentile 75 is the upper quartile (Q3).
The range is the Minimum taken from Maximum for each group. To find the interquartile
range, subtract the lower quartile from the upper quartile for each group.

This gives ranges of 21, 79, 36, 129 for the four groups and interquartile ranges of 13.25,
34, 16.25 and 28.

The mean is another measure of central tendency or leved. It is often very amilar to the
median, but is caculated differently. In some circumstancesiit is preferable to use the mean,
in others the median. (You will learn more about this later.) The standard devidtion is a
measure of spread, like the interquartile range. If one dataset has a larger interquartile range
than another, it will usudly adso have alarger Sandard deviation.

The mean and median are very different in the group of second year mature sudents. Thisis
because outliers can have a strong effect on the mean, and this group has an ouitlier.

The note at the bottom of the Statistics table says, “Multiple modes exist. The smallest vaue
isshown” The modeis the most frequently occurring datavaue. In smdl sets of datait is
quite smpleto pick out by eye.

It is possible for a data set to have severa modes. In the example we have seen in the
students data, both Y oung and Mature student populations have more than one mode, i.e.
there isn’'t one most frequently occurring number. When thisis the case SPSS chooses the
lowest and adds a footnote.



The Effect of Errors

Statistics

YOUNGT | Y1ERROR

N Valid 12 12
Mlissing 0 ]

Wlean 967 14 1667
Median 2.00 2.0000
Std. Deviation T.28 191825
Range 21 71.00
kini mm 0 a0
Mlaximum 21 71.00
Percentiles 25 275 37500
50 2.00 2.0000

75 17.00 18.5000

Y ou should get this.

Y ou should notice that the median and quartiles are not much affected (so the interquartile
range would aso not be affected), whereas the error does have an effect on the mean, the
gtandard deviation and the maximum (0 the range would be affected.) Thistells you that if

you suspect there may be errorsin your dataand you
cannot easly correct them, the median and interquartile
range are better measures of level and spread to use
than the mean and standard deviation.

The boxplots should look like this:

Different types of data

The data are ratio. It makes sense to say that one
Sudent talks twice as much as another if their entry is
twice the other’s.
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The differ ence between M ean and M edian
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12
Y1ERROR

This example isintended to show when differences between the mean and the median can

be important and what causes these differences.

Presumably, the director earns 100,000.

The mean is 16,300 and the median is 7,000. The manager would quote the mean, to show
that employees were ‘on average wel paid, and the union negotiator would quote the
median. Note that in this case dthough the mean is an average, it is not representative of

mogt workers' earnings.




The interquartile range is 0, because both the quartiles (25 and 75" percentiles) are 7,000.
The standard deviation is 29,409 because the director’s salary has affected it. The Boxplot
will look very srange: aline a 7,000 which is the box and the whiskers snce the minimum,
lower quartile, median, upper quartile and maximum apart from the outlier are al 7,000. The
director’ s sdary will be shown as an outlier at 100,000.

The use of the mean, median or mode as the average can be used to give a desired
impression of the data, sometimes the type of data will dictate the type of average which is
best suited.

A very trivial example of Mean, Median and M ode.

Three groups of school children were given the task by their teacher of finding out the
average colour of staff cars.

They al chose asimple (but possibly flawed) sampling method; Colour | Number
they looked in the car park. For our purpose this doesn't matter, red 2
but you may reflect on why | fed the method could be flawed. green |3
black 2
On that day the car park was populated as shown in the table. \l;vhite i
ue

Group one decided to find the average using the mean, they

couldn't do the maths so they mixed paint in the art room, using one spoonful each coloured
powder paint to represent each car. So they had two spoons of red, mixed with three green
and so on. They then added water and painted a picture of the average car. It was adudgy
brown. None of the teachers had a brown car - dthough some were a bit rusty.

Group two used the median, but couldn't do the maths so they got out ten model cars of the
same colours as the teachers and lined them up negtly in order of brightness. There was
consderable argument about which colours were brightest but eventually the order was
agreed as, white, white, red, red, blue, green, green, green, black, black. This caused
confusion because there was no middle car. They eventually decided on turquoise. No
teacher had a turquoise coloured car.

Group three chose the mode. The most frequently occurring observation was green. The
most common car colour was green.



Thoughts on - A Smple example:

Given that thisis an unlikely example, what can we say about it...

?
?

Isit fair to use two different types of average in this way? No - why would they do this?
Which type of average would you think is most appropriate in this case? | think the
Mean, sinceit is quite a large sample, although most importantly the same measure
should be used in comparisons.

Is the technique done well? From the information we have can we tell if the figures have
been worked out correctly? We can't check the maths without the raw data, thisis one
problem when we are looking at aggregated data. What were the heights measured in?
Thisshould be stated - it isn't, |'m guessing it's centimetres but | shouldn't need to
guess!

If the measures were both means, what would the figures tell us? If the figures quoted
were mean heights from each town and the units of measure were both centimetres,
then it would indicate that the sample from Youngville were on average taller. (i.e. If
they were mean height Youngville = 175 and mean height Oldton = 169 )

Would this be relevant to her research - would it support it? Yesit would support the
theory that the Youngville women were taller, however we have no idea how the
sample was taken - was it random - even if it was random that would mean there was a
chance that we just happened to get taller women in Youngville by chance.




Task 3
Standard Deviation (S.D.) using SPSS.

Thistask isintended to show what the Standard Deviation is measuring and what this can it
tell us about our data?

Use SPSSto work out the MEAN, MAX & MIN, remember From the Analyze menu
select Descriptive Statistics then Frequencies. There are other ways of getting descriptive
datigticsin SPSS but thisis the easiest for now.

German (%) Geography (%) IT (%)
MEAN 33.3 33.3 33.3
MAX 67 42 67
MIN 11 26 11

Which set(s) of figures hasthe largest range? (Answer — German & IT)

Which sgt(9) of figures has the largest number init? (Answer — German & 1T)
Which set(s) of figures contains the smalest number? (Answer — German & IT)
Which st of figures has the largest minimum? (Answer — Geography)

A WDNPRP

When you' ve worked out the values for the standard deviation you are asked to answer the
following questions,

The values| got for the data are:

German Geography IT

S.D. 19.044 4.877 13.849

For avariable with the value 33.3 in each of 10 cases, the tota should be 333, the mean,
median, maximum and minimum should al be 33.3, the standard deviation should be O, the
vaues don't deviate from the mean a dl.

1 Which of thethree sets of figures, German, Geography, IT, isthe least soread out?

2 Of the two subjects with the same mean, and the same range, which varies least?

3 Which of the three sets of figures, German, Geography or IT, varies most?

| think the answers are;

1 Geography isthe least spread out.

2 Of the two subjects with the same mean, and the same range, I T varies |lesst.
3 German variesthe mogt.



Comparison of Visual Estimations and M ean Goniometric M easur ements of
wrigt flexion and wrist extension.

Statistics

1. Which column of flexion resuits glexon | | Flexon
(estimated or measured) N Valid 20 20
appears most varied? The Missing 0 0
adjacent resultswould leed me | Mean 42.25 37.40

to say that the etimateismore | Median 40.00 38.00
vaiable. Std. Deviation 10.172 4.999
Range 42 21

2. Wasthe tendency to underestimate or overestimate the flexion? The above results show
adight over estimation, but it is quite asmdl difference and may be due to chance.

The Boxplot for the two variables dlows a visud comparison of the level and spread.

80

701

60 4

50 1

30 4

20

O

20

20

Flexion Estimate Flexion Measurement

Thoughts on - A Smple example: In the rather unlikely example we discussed earlier, If the mean
heights and Sandard deviations were as follows,

Town mean Sandard deviation
Youngville 175cm 5.25
Oldton 169cm 15.50

Which sample varies most?

The sample from Oldton seems more varied - it does perhaps lead us to think there are some
differencesin the samples other than the people in one town being taller.
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Task 4
Histograms and the Normal Distribution

How many people were between 64 and 65 inches tall ? 669

Height of males in 1883
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When you've completed dl the bars you should have a reasonably good example of the bell-
shaped Normal digtribution.

Drawing the same graph in SPSS.

If you get strange resultsin the output is worth pressing the Reset button in the Cregte
Histogram diaog, to prevent the scales from previous data being used.

Y ou should see anormd (bell shaped) pattern to the distribution of the deta. Thisistypica
in many naturd digtributions. The mgority of subjects are clustered round the mean and the
numbers of individuasin the categories more distant from the mean isfar less, inthis
example there are less very tdl or very short males.
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The graphs below show the output you should seeif you follow the indructions. Thefirgt
two are the histograms without and then with the normal curve superimposad.

Is the data we are looking at here Discrete or Continuous? It is Continuous.

500 1

3009

Count
Count

200 9

100

60.00 65.00 70.00 75.00 60.00

65.00 70.00 75.00

Hghts in inches - reconstructed Hghts in inches - reconstructed

The grgph adjacent shows the results of manualy
setting the interva gze. It is Smilar to the one you
created in the firgt part of this task.

Compare 19" to 20" century heights.

Are people getting bigger? | could not say from this
evidence one way or another, however the second
graph, it does gppear that there is a skewing of the
data showing alarger number of taler men.

Higograms give more information than a Boxplot
about how data is distributed, but don't alow as clear
a comparison of level and spread. They are
particularly useful in looking for anorma (bell- shaped)
digtribution. Biologicd data: eg. heights of 20 year old
men, weight of 2 year old girls, foot-lengths of 25 year
old women, tend to have this sort of distribution. A
norma didribution must be symmetrical: rough bdl-
shapes with an obvioudy greater tail on one sde than
the other indicates a non-normd didribution. The
height distributions we have seen are roughly normdl.

Count

12504

1000

7501

500 =

250

60.00 65.00 70.00 75.00

Hghts ininches - reconstructed

Count

0

64.00 68.00 72.00 76.00

male heights in late 20th century (inches)
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Examples | would expect to be normally distributed:

Normally distributed? Yes | No
Ages of people in atown. ?
Heights of 20 year old men. ?
Weights of one-year-old squirrels. ?
The price of drinksin abar. ?
Thelife (in tota hours switched on) of light bulbs. ?

Examples of norma digtributions could include:

? thelife (in hours switched on) of atype of light bulb — athough it would probably only be
true for agiven bulb type from one manufacturer.

? Weights of one-year-old squirrels, it may be more clear if they were al from one area—
different areas may have better nutrition available.

? Heart rates or body temperatures (would we need to specify hedthy specimens at rest?)

Examples of non-norma distributions could include:
? agesof peoplein atown (highest frequencies among the youngest, going down gently

with along tall a the very oldest),

? agesof peoplein ababy clinic (high frequencies a 0-1, low frequencies from 2 to 5, very
low frequencies from 5 to 16, moderate frequencies from 16 to 40, low frequencies from

40 upwards)

? Birth-weights of babies (arough bell-shape with alonger tail at the bottom end of the

range, showing very premature babies).

An example of data with a discriminatory variablein:

What do the histograms show us
about the data?

The amdl sample Sze makesit difficult
to draw conclusions, however it would
appear that the screen has increased
the number of radiologists recaiving a
lower left hand dose.

The examination time also agppearsto
be dtered, more examinations appear
to be taking longer.

If you want to examine the data more
it isworth playing with the Interactive
Boxplot feature in SPSS.
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Of the following which would best be displayed in a Histogram or Bar chart. Fill in the
table below, put H for Histogramor B for Bar chart in the end column.

Hor B
The number of students in the age groups 18-27, 28-37,38-47 etc. H
Thisis continuous data, people can have any age in a continuos range
- hence use a histogram.
The number of people living in each of three towns. B
Thisisnot continuous data, it is discrete - use a bar chart.
The number of patients visiting an Optician with short sight, long sight B
and no sight defect.
Thisisdiscrete - the data is giving the number of patientsin each of
three categories. Use a bar chart.
The marks of each individual student in a class. B
The number of students in each range of marksin 10% intervals. H
The number of men vs. women in atown. Thisis certainly discrete not B
continuos data - you could use a bar chart or in this case a pie chart
may also be an option.

Example - what does the bar chart show?

% wating over 12 months

NE Thames ~ NW Thames  SE Thames SW Thames

Isit a Bar chart or a Histogram? Bar Cart region

Isthis an appropriate way to display the data? Yes - thisis discrete data.

Isit done "well"? Looks good on first inspection, it is clearly labelled and the units of

measure are displayed. My criticism would be that it doesn't tell us when the data was
recorded.

Isit better to livein aregion with atall bar or a short bar? Short bars are best here, a
smaller percentage of people waiting over 12 monthsis good.

What doesit tell you? NW Thames was just the highest, but SW Thames does
considerably lower, better than the rest.

Would this graph support the argument that people in London wait longer than those
outside London? Not without similar information from regions outside London.

Would this graph support the argument that a smaller proportion of patientsin the SW
Thames region of London wait over 12 months, when compared to other London

- ——————




Task 5

Totals, aver ages and
Per centages

Thefilecdled North Carolina Nur ses has
in it data about the number of nursesin North
Caroling, USA.

The data is dready aggregated. Sometimes
pre-aggregated data is difficult to do any
further andyses on, for example it is not
usudly sengble to average averages.

14
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What is the totd number of nurses The mean was worked out
registered in North Carolina? 70620 by dividing the number of
nurses by the number of
How many counties are there in North counties.
Carolina? 100
70620 + 100 = 706.2
Have a go a working the Mean out | 706.2

manualy to check SPSS ign't kidding
us.

p—
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Use the graph, then SPSSto fill in the table below.

@
9
% S
e
o
© Q&
e IR INE =R
~1N [CO |00 | O
LL{Hd [N [©O [LO
<
o]
(@)
e
o
E
a
T |
5| (&g
2o g2
< £ | D
g8k B
2a|2 T
EB|E|E
(@4 odB=;
a.mmw
3 o
mMWm

[
4

I,I|I|I‘I|I‘I|.I|‘I|I|I|I‘I|I‘I|I2‘I|I|I|I‘I|I‘I|:I3‘I|I|I|I‘I|I‘I|

10000

8000 s

6000 »

4000 o

2000 4

d31S193d anfeA

quapsN
e,

aqwodung
!
Yeguno
SN
O

0519PU3)
Bo_m_mo H

AgEM

NI
cow_umw_

COUNTY



16

The spending money allocations.

Name Spending Money Percentage of total working

per month Spending Money
Tom 8.00 40% 100* 8+ 20
Rachel 7.00 35% 100* 7+ 20
Jodi 5.00 25% 100* 5+ 20

Cleveland is probably the easiest one to check, 735 as a percentage of 70620 is

100 * 735 + 70620 = 1.04078164825828377230246389124894 which is near enough
for me.

Summary: Percentages show proportions, it should be clear what they are percentages of.
Example: In a year an Optician saw 150 (30%) patients with long sight 250 (50%) patients with
short sight and the rest had normal sight. How many patients did she see and how many had
normal sight. What type of vision was most prevalent?
Working backwards, we know that the percentages should add up to 100% therefore | know that
30% have long sight 50% have short sight, that gives 80% with imperfect sight. 100-80=20 so |
can deduce that 20% have normal sight.
Finding the total number of patientsis harder, we know that 50% represents 250 patients so in
this case we could double the 50% to get 100%, and so doubling 250 would give us a total of
500 patients.
More generally you would work percentages backwar ds with the following formula:

Total = 100 x number / percentage

e.g. if we knew only that 150 (30%) of patients had long sight 500=100x150?30

What the formula does is find out what one- percent would be then multiply it by 100 to find 100
percent.

So we can say that our 20% with normal sight represent 20x150?30 patients, i.e. 100 patients
had normal sight.

What tvpe of vision was most prevalent? short siaht - 250 (50%) patients.




Task 6
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Thistask isintended as an introduction to the process of looking for changes in datasets.

Using Scatter gramsto look for Changes

Thisshould look like this

The data gppear to show that subjects do more
steps under group conditions, although a couple

do less.

From the Boxplot we can only see that there seems to be

10 — o
8
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90 — o OOQ

group

70 - o

607 o

T T T T T T
55 65 7 85 95 105
indvid

some increase: we cannot tel how many or which subjects -T—

do more steps under group conditions. For instance we
cannot tell whether the patient who does most steps under
individua conditions is the same as the one who does most

under group conditions.

Y our graph should now look likethis:

group
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The line | drew is extended a little beyond the (100,
100) co-ordinate. You should note that most of the
points are above the line. This indicates that most
people did more steps when working in agroup.

The “Point id Tool” lets you see what line of data
created a point. The data on line 3 corresponds to the
point kEow the line, 67 steps in the group and 72
individudly, thisindividua has bucked the trend!

Isthe data we are looking at here Discrete or Continuous? Discrete.
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Task 7

Thistask is designed to introduce you to correlation. It isimportant at this stage that you
distinguish between comparing levels and correlation. For instance, in astudy of patients
welghts before and after using anew diet there might be positive correlation showing that
patients who were heavier before tended to be heavier later, and those who were lighter
before tended to be lighter later. This could occur whether the patients as awhole gained
weight or lost it. Questions about correlation are different questions from questions about
increases or decreases. It isimportant to aways be clear what kind of question you are
asking.

Correlation
Looking for Correlation isdifferent from looking for increases or decreases

The diagram shows that subjects who did more steps
inindividua conditions tended aso to do more stepsin
group conditions and those who did less steps in
individua conditions tended aso to do less seps in - .

group conditions. This is shown by the points forming g . o

100 —

roup

a shape which dopes upward from left to right, with o °

very few points near the top left or bottom right. This wd

shows fairly strong positive correlation. For examples " m;s s o
of different types of correation look in the Glossary

document.

My guesses on the following correlations are below — but thisisn't necessarily the correct
answer (I know it’s a cop-out, but that’s statistics for you!):

Strong/Wesak Positive/Negative
Anindividuas height and body
weight? Quite strong? Pogtive
The number of new cars sold per
year and the price of houses? Probably some Postive

correlaion

A babies age in months and weight
inkg? Strong Pogtive
The weight of adog and its
owner? | have no ideal

One important point hereis not to confuse correlation with cause and effect. It is unlikely
that the number of new cars sold per year effects the price of houses, it ismore likely thet
they are both linked to athird factor.
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Summary: Scatter plots are used to show paired data, where for example one person is
tested under two circumstances, each individual will have a pair of readings. In this
example a scatter plot can be used to indicate changes between the performancein
different circumstances. Scatter plots are also typically used to show correlation. Scatter
plots should be clearly labelled and the units of measure displayed.

Example: The graph shows the proportion of Firsts or Upper Seconds as a measure of
degree attainment, plotted against standards of A level passes obtained by new students,
the data is from the Sunday times survey of HE. It is sighted as evidence that universities
with an intake of students with "better" A-levels have an output of studentswith a higher
percentage of "better" classed degrees.

Is this an appropriate way to show this data? Yes, this
is paired data, one dot represents the data from one
University.

Isthe graph labelled adequately? Not bad, but | would
have liked an overall title and some indication about
how the a-level scores are derived (isbig = good on
this scale?).

Firsts/ 2:1s awarded (100)

What does it show? |t shows that establishments with e A-Ievell:s)uoints (Zsjj v
higher average A-level attainment students at intake
tend to award a higher level of degree.

Does this support the above argument? It appears to support the theory that
universities with an intake of studentswith " better” A-levels have an output of
students with a higher percentage of " better" classed degrees. However it isonly an
overall picture, it doesn't preclude the possibility that the worst A-level student could
end up with the highest degree classification! It islooking at universities not
students.
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Task 8
Linegraphs.

Load thefile called “Oxygen used walking”

Creating theline graph. 0001
Looking at the graph. It is easy to see when the subject g |
started and stopped walking! *

It appears at a glance that the heart rate increases massvely =

during the exercise, by afactor of about Six!

T T T
0000000000 1200.00

time in seconds

Now look carefully at the Y-axis. What is the heart rate
when the Y-axis mesets the X-axis?

The lowest heart rate is 56 beats per minute, the highest is 86 (you can verify this by
caculating the descriptive statistics). SPSS has chosen the range of the Y-axisto show al

the data but it not obvious until you ingpect the axes whether the scdle is Sarting at zero or
not. In this case it is no problem, however afdse origin is often used to exaggerate
differences, the advertisng world is a frequent culprit, but it is not exclusvely donein
commercid interest! 1t may sometimes be ussful to focus on the differences, but the viewer
must be made aware of this,

Drawing the graph with no fase origin putsthe change inheart e o

rate in perspective. Assig Vaabes | Dtsand Lies | Ener s | Ties Ot |

i Categorical Order

Y ou can select a previoudy used didog box by pressing
the Didog Recd| button When you use the Didog Recal
button, the last used options are shown as alist you can pick
from. The names may not be quite the same as you see on the
menus— but you'll get by!

Click on the Options tab at the top of the diaog box, then; e [E
& e300 [ i

lo ¥ (300 _I: i

1. Sdect the Heart Rate variable.

2. Sattheminimumto O. [ o ]| Pa fosdl | Cancal Help

3. Sat the maximum to 100. 10000

Thisisthe same graph having st the minimum to 0 and the W“—"

maximum to 100 for the HR.

50.00

HR bpm

25.004

T T T
0.00 400.00 800.00 1200.00
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Multiple line graphs.

Create Lines

Thisfile (car speeds) contains data for two cars, o
unt]

Assign Wariables | Dotz and Linesl ErrorBarsI Titles I Dptionsl
ared one and a green one. I've owned both Coun 320

% Percent [$pct]

types and reckon the red ones are better. y g T :
The qual ons bd ow wge to hd p you to Ch&k & Time from start in sec —

Legend ariables

your have understanding of the structure of the: e

Slhyle: l—
1. Whichisthediscriminatory variable? (The s [
onethat lest us know which car the record is

Panel i ariables

from).

1 Which car [car]

2. What isthetime measured in?

Dats and Lines Represent speed at that time (KmHr) [speed]— T Display Key —‘

3. What isthe speed of the car measured in? ﬁ—_lm -
(Remember you can look in the variable view). — —r— o | e |

Answers
1. car
2. Seconds

3. Km/Hr —for this one you need to look on the Variable View tab in the data window.

When drawing the graph don't forget to press the Reset button, or headings from the
previous graph will show on this onel

green red

The pane variable in this case
needs to be the one that tells
us which car the record is for.
Since we want one graph for
each car.

)
£
[l

50.00= -

25.004 -

speed at that time (Km/Hr

The best way to place the
vaiablesis

0.00% -

2 50 4.'00 6'00 8.80 10’00 2.'00 4, BD 6. 50 8.80 10'00

1. Speed
2. Time
3. Ca

Time from start in seconds Time from start in seconds

N Which car
: green

| dso switched off the “Display Key” option. SR B B e

Dot/Lines show Means

50.00

25.00

speed at that time (Km/s)
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In the find graph here | put the discriminatory variable under the Legend Variables (Style) to
get two lines superimposed.

The datain this case isfictitious. However, consder the following questionsin relation to
these two graphs.

1. Which car achievesthe highest speed in the test?

2. Whichisthefastest car?

3. Whichisthe best car?

Can we answer al these questions given the data we can see? No.

The first oneis OK, the red car wins (I told you they were the best).

The second quedtion is a little more difficult, the red car was fastest in the test, but maybe
the green driver’s foot dipped of the accelerator peda or it was towing a caravan — we just

don’'t know.

Thethird question is definitely not answerable by the data we have. Does best mean fastest,
safest, bigges, it redlly depends what you want the car for!

Letslook critically at the graph we drew first. Imagine it was
produced in a paper as evidence that heart rate in creases
with exercise.

80.00

Is this an appropriate way to show the data? Yes, changes
over time are typically the territory of line graphs, whether
thetimeis measured in Seconds, hoursor aeons. Thisisan
appropriate type of graph for the data.

70.00

HR bpm

60.007]

Isthe graph labelled adequately? The labels are OK but the
false origin on the y-axis could mislead the reader. A R
suitable title would be useful. Theindependent variableis e mseconds
correctly on the x-axis.

What does it show? It shows that after about 300 seconds the HR increased by about 20
b.p.m. then about 900 seconds into the test it reduced to near itsoriginal level.

Isit relevant to what the paper is saying? I f the text of the paper said that exercise was done
between 300 and 900 seconds then it would be relevant since it would show that the HR
increase was coincidental with the exercise.
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Task 9
Reading tabular infor mation.

The percentages should be smilar to those in the table we studied before, the dight
differences being due to the points discussed.

1996/97 -
1998/99
ﬂ
? 3 Page
- o | 1
g -8 |2
o [ s © . .
) 59 |8 di sc9699 = pati 9699 =
e L FT B Tot al Tot al
nglan 87l 210d 27551 di schar ges patients
- typeSi ze Trust 1996/ 99 1996/ 99
typel si ze Sum Sum
Trust cluster Aver age

Small/medium acute

9.0 577 3463

Large acute Acute teaching 9086 18680
7.7] 3805 9063 | 49%

Very large acute

8.1| 5733 2643| | Large acute 13805 29063
Acute teaching 48%

8.3 676 9897
Multiservice Mul ti service 14530 28437

When comparing the tables note that the rows are in different orders.

The Grand Totd in the table from SPSS sensbly gives a grand average for the Average
column. This Grand average is not Smply the average of the averages, this would be
meaningless, it is the average worked out from al the data

Answersto the 9 questions.

1. What percentage of these patients were discharged within 28 days from English trugsin
the year 1996/97? Thetable says 49.1%

2. How many patients does this percentage represent? The table says 20556
3. Thetrusts are grouped, Smdl/medium acute, Large acute, Very large acute etc. of the

five groups represented, which, for the three years taken together, achieved the highest
rate of discharge within 28 days? Multiservice.
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4. Which group, over the three years, had the lowest rate of discharge?

acute.

Large

5. Intheyear 1997/98 which group had the lowest rate of discharge? Acute teaching.

6. During the entire three-year period, how many patients in this age group were admitted
with a broken neck of femur in England? 127551

7. Over thethree years, for dl English trusts, has the number of patientsin this age group

admitted with a broken neck of femur increased or decreased?

From this datait

looks like adight increase, but this could have been due to specific conditions, eg. a
very icy winter, it may not be agenerd trend.

8. Overthethreeyears, for al English trusts, is the percentage of discharges within 28 days

for these cases increasing of decreasing?

effect.

A question the table is not redlly equipped to answer ...

No — but again it could be due to a specific

9. Isitgood to be discharged earlier or later? Thereisan assumption in this set of figures
that the early return to home for these patients is generdly agood thing. Thisis partly a
politically driven god, afence the government have erected to jump in order to indicate
good performance to the public. However it must be the case that for some individuas
an exly trip home isthe last thing in their interest, the percentages will never reach 100!

How well did you do?

= Lessthan 4 correct — where were you last night! — have another ook, try to seeif
you can see why the answers are what they are.
= Between 5 and 8 —well done, have alook at the onesthat got by you, it’seasy to

look quickly &t data like this and pick the wrong number.
= Over 8 — Whitehdl bewarel Not much gets past you.

Creating subtotalsfor thetrust types.

If you were feding redly
ambitious, the output should
be smilar to this.

Which row fromthe printed
table should this be the
equivaent of?- Itssmilar to
the end of the England row,
but not exactly the same for
the reasons we saw earlier.

di sc9699 = pati 9699 =
Tot al Tot al
di schar ges patients
typeSi ze Trust 1996/ 99 1996/ 99
type/ si ze Sum Sum  Total
Acut e teaching 9086 18680 49%
Large acute 13805 29063 48%
Mul tiservice 14530 28437 51%
Smal | / medi um acut e 6577 13463 49%
Very large acute 15213 31692 48%
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Summary: Tables are generally used for structured information, if appropriate the
independent variable should be on the | eft side of the table, dependant variables
should be on the right of the table. Tables may be formatted (e.g. the use of indenting
and lines etc.) to aid navigation within a table. They should be clearly labelled and the
units of measure displayed.

Tables are often used to display aggregated data, quoting totals or means for groups.
There are dangersin this, although seeing a mean tells us generally the level of the
data, as we have seen earlier this may not tell us how the data are distributed within
the population. Smilarly " percentages of patients discharged before 28 days" gives us
no idea of how long those not discharged within 28 days are spending in hospital and
no amount of looking at the aggregated data will tell you!

There are other limits to the amount of re-use aggregated data can be put...

Look at the table below, it gives the mean age of males and females living in a house.
If we want to find the average age of people living in the house, regardless of gender
can we do it from the information given in this table? It may help to know there are 5
people in the house, so thereisn't any chance of the same number of males and
females.

Mean Male age Mean Female age
30.00 20.33

No. You can't find the average age of people living in the house from the data
supplied in the table.

If you are tempted to just find the mean of the two numbers quoted you would be
wrong, thiswould be (30.00 + 20.33) / 2 = 25.165

Thereal ages were two males 45 and 15, three females 40,12 and 9. So the overall
mean ageis(45+15+40+12+9)/5=24.2

So in order to find the overall mean the summarised data presented in the table was
of little use. Would knowing there are 3 females have helped?
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Task 10
Pie Charts

region

[ Eastern

Il London

[ North West

Il Northern & Yorkshire
[ south East

[] south west

H Trent

[ West Midlands

Pies show Sums of patien97

SPSS should produce a pie chart that summarises the dataiin the file caled hip fracture
dischar ges. The file contains more than one record for each region, it has one record (line)
for each hospitd. When making a pie chart in this way SPSS can summarise the data.

Of the four types of data; nomind, ordind, interval and ratio data the Trust Cluster variable
isgtoring nomind data

Multiple pie charts.

Cresting more than one pie chart at atime can be a
useful tool for quickly seeing differences. We can ssign'Yarisbles | Pies | Tites | Opions |
have ago a seeing regiond differencesin the hip % ot [foouni a] [, 2D Coordinate -
- y Percent [$pct]
fl’ aCtUI’ e d| SChal’ g% data. 199697 [+17] Pie Yariables
1997-98 [+18]
. _ 139539 [+19] Slice By:
Assgn the varigbles as follows; [codz]
? dizcI639 = Ta & Color () Shle
dizchad7 =To
. dischad8 =T ice Summary: lm
Remember you might need top scroll through the Al B & o7 = Toalpat
. . . & palighas = Tal
list of variables to find the ones you need. % rationh - Ta
&7 patien39 = Tal Patel Variables
" - & Perc9699 =P - -
S Ice By tyr:m ze & Percend7 = Pe lregion]
(typesize = Trust type/size) ﬁ E'ercenaﬁq = F‘p:ﬂ
S|CE Sernay: pal e1t97 .  Slices Represent patiend? = Total patients 1996/97 [patien?W Dizplay Key
(patien97 = Total patients E | —‘
1996/97) i
Pand variahle Renior

ak I Paste I Reset Cancel I Help |
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One reason the resulting graphs are different they from the first pie chart you created could
be that there are different numbers of each trust in each region. (e.g. There may beless
acute teaching hospitas in the South West.)

Would you expect dl the regions to be the same? No, the demography and geography of
the regions will probably dictate different patterns of provison.

Eastern London North West

typeSize Trust type/size
B Acute teaching

[ Large acute

[ Multiservice

[l smal/medium acute
[ very large acute

Pies show Sums of patien97

Northern & Yorkshire South East South West

Trent West Midlands
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When isa pie chart suitable?
With regard to the dataiin the file called hip discharges summary.

The percentage of patients discharged within 28 days from each type of trust isin the
“percent 97" variable.

1 Would it be useful to draw a pie chart of thisdata? | don’t think it would be very
useful. One useful guide isto seeif the percentages would add up to 100. In this
case they add up to 246! Pie charts are generaly used to show how something is
Solit-up.

2 How would you graph the percentage discharge? (Bar chart, line graph etc.)
A bar chart isthe best option. The two below are drawn from the dataiin question. Notice

the visud effect of the false origin in the second graph — it certainly exaggerates the
differences. (Notice | chose Bar Chart not Histogram — why? Consult the glossary.)

51.0

T

30.07

Percent for 1996/97
Percent for 1996/97

i?

Percen97
Percen97

rvice rvice Very large acute
Large acute Small/medium acute Large acute Small/medium acute

Trust cluster Trust cluster

Summary: Pie charts, are used to show proportion, e.g. the number of votes cast for each
party in an election. The pie should add up to 100% of the observed data. Pie charts
should be clearly labelled and the units of measure displayed.

Which of the following do you think are suited to presenting on a single pie chart?

? The amount of funding for each department in a hospital. Thisistypical pie chart
material!

? The changein funding over athree year period. Histogram or line graph would be
most appropriate.

? The percentage of patients being readmitted within one week of discharge. This
could be a useful pie chart, it could be done using multiple graphs to compare
different hospitals etc.
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COMMENTSON THE TASKSWITH ANSWERS........coooierssees s 2




