Data Presentation

Aims and objectives

* To review good practice in data
presentation.

* To provide examples of different
data presentation formats

* To provide sufficient information
allowing students to select the
presentation format most applicable
to their own data

What are the purposes of
presenting data?

1. To get the message across:
+  6ood data deserve to be communicated
Did your experiment support or undermine
your testable hypothesis?
Have you got something important, unique,
controversial to say as a result of your work?
2. To allow others to judge our work:
+  Science relies upon peer review, must present
work to allow this to happen
Others must be able to make their own
judgements based on what is presented to
them 3




Data = plural!

How(are)data presented?

* Figures and tables in reports and papers
* Figures and tables in oral presentations
* Figures and tables in posters

+ Text, and embedded into text

+ Websites

Best practice has resulted in
conventions for all of these
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These are not necessarily the same

General Points

* Ambiguity
- All data must be presented in a way that says
what it means.

- Data in figures and leg

ures legends MUST match text
+ Clarity
- Normally, raw data are not presented
- Analysed data will be in a format that is clear
- Use appropriate fonts, legends, symbol size, etc
- Usually, less is more....

General Points

* Format
- Look at other figures and tables to see what works
- All figures and tables have legends
- Figure or table plus legend should be ‘stand alone’
- Be picky, look for errors before submission
- Less is more ....

+ Work to guidelines
- Usually have guidelines for authorship and presentation
- If not followed, material is usually sent back without
readingl!
- If no guidelines (e.g. talks and posters), follow bes}
practice




General Points

* Accuracy
- Should not be a problem with graphics and
statistics programmes

- Many decimal places do not make numbers more
accurate (how many to use?)

+ Labels and legends
- Fully informative
- Stand alone
- 6o for clear, visual impact

- What Excel and MiniTab call legends are not
sufficient!

Table or Figure?

+ No hard and fast rule but-...

- Information in figures is usually easier
to assimilate than in tables. For

examnle:
exampie:

e

Experimental Groups

Treated Untreated 10

-

Mean (+ S.E.) height (cm) 14.75+0.88 9.01 + 0.63 *
n 12 8 5

Treated  Untreated
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Tables - content and style

* Tables suit lots of data that need not be
assimilated but needs to be presented.

+ Tables suit non-numerical data.
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Table format - some pointers

Table 1.~ Kinetic parameters of 3 .
soluble extract, Title (does exactly what is

says on the tin)

Amino acid Kor (M) Vinax Relative Specificity :
Column headers aligned to
(umol min’ mg protein®) centre
LPNA - 0.09 + 0.01* 425 + 035 472 Units of measure in column
MPNA 153 + 0.04 884 + 211 58 title
AONA 162 £ 050 650 + 207 40 Horizontal lmes‘only. These
separate major items,
PpNA NH** NH - .
P not every line.
RoNA N N i Numbers aligned by decimal
point
A range of concenvations of amino acid privoariice sustrates in 100mm Tas-ici prs, 15 EXplanatory legend, says
DVSO were ncubated vith P. curicul soluble extact (otal mie protein 7.6, in each assay) ;
Pl of the subtates was moniored at 4050 a $05 nenvals g he 30 mn neubaion  What was done to obtain
period at 30°C. Reagent blanks were performed concurrently. K, and Vi,,, were determined as these data

described in the text. Relative specificity was calculated as Vi, / K, (Schellenberger et al. 1991).

“Data shown are the means of 3 repettions of each assay + SEM, The assay was repeated wih a it fati
diferent P. cuniculi soluble exract with similar resuls. Descriptive statistics and

** These substrates were not hycrolysed abbreviations explained
below to keep table

i
simple 0

What's wrong with this table?

Protein
Time Concentration  |Enzyme activity [Body weight
0[55 +/- 5.0 2.3333 +/- 0.2 100
1[45 +/- 4.1 4.578 +/- 0.241 105,
2(33 +/-2.22 6 117,
3[22 +/-1.21 8.4 +/- 0.222 135

1. Boxes/ vertical lines 6. Which drug, which enzyme?
2. No alignment of numbers 7. No legend

3. Units missing in title row 8.  Centre titles

4. No consistent use of d.p. 9. Some SE’s missing

5. Title missing 10. +/-instead of +

Figures - what sort?

55 I
1 .
'
5
04 )

Treated  Untreated
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Figures - what are you plotting?

* Proportional or absolute data?

+ Continuous or discontinuous data?
* Correlative/regression data?

+ Single data points or mean * SE?

+ Statistical analyses on plots?

+ Specialist types of presentations?

Figures - bar charts

Effect of gibberellin on

plant growth

Mean plant height (cm)

*
—
T
T
T
25

Treated

Tomato plants were treated from 5 cm seedling
stage for 15 days with 0.5 mg/ml gibberellin, 2
ml per day. * = significant difference between
treatments, Mann Whitney U test, H = 12.2,

p<0.001

Untreated

Allows numerical and proportional data
Easy to compare simple datasets

Can get very cluttered with several data
series.

Good for general descriptions, basic
statistics can be included

Good for trends, frequency distributions

Figures - pie charts

100
8
60 0 Nurber of cases of
n heartdsease
20 Before Treatment
0 0 Nuber o cases of

heart dsease After
reatment

Before Treatment

Only proportional data

Need additional legends and additional
information

Good for non-numerical data (e.g. surveys)
Not always useful for showing trends

After treatment.

O Leeds

B Manchester
O London

0O Glasgow




Figures - XY and line graphs

Mean increase in weight (mg)

3 4

Exposure

[p——

Excellent for showing trends
Line graphs
[= Xaxis not necessarily proportional

— Data plotted against single variable
(e.g. time, concentration
XY graphs
— Xaxis always proportional
— Can be interdependent variables
— Essential plot for correlation and
regression
Can show individual data points
or means with standard errors
Can take a LOT of datasets in
asingle graph if plotted well

What's wrong with this graph?

S
S

N B o
S o
S S

o

Enzyme activity

Effect of drug on enzyme activity

012345728910

Time

@ Control
|Drug

Boxed

Grid lines

Units on both axes

Standard errors

Concentration of drug

Which drug, which

enzyme?

No legend

Can’t distinguish the two

groups

Numbers not below a ‘tick’
. Title in wrong place

oaps~wNE

PLovis
P_cuniculi

P_cuniculi

P.ovis
P_cuniculi

P cuniculi

PLovis
P_cuniculi

P.ovis
P_cuniculi

Dealing with sequ

TTGTCGGTAMGGAATTACCTTTGATAGCGETGCART TTCATTGAACCATCATCCARTA
TGGAATTTCATTGAAACCATCATCCAATA

-GTCGGTAAGGGAATTACTTTTGATAGCGE

TTATACGT
TTATACGT

ences

A lot of conventions -
need fo be aware of
these and follow them.
Primers underlined

* for conserved sites

TGGCCACAAAAAAATCTCCAGTCAATATCATAGGT[ AGTCATA

TGGCCACAAAAMAATCTCCAGTCAATATCATAGGT] AGTCAT

Areas of interest (in
this case active sites of

AAGTTGGTAATACTGATGCCGAAGGTAGA
AAGTTG AN

two closely related
enzymes) boxed in
Rarely use colour
(publication costs)
Species name or
sequence code at left
end of each line
Often have position in
sequence numbered on
right side
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Pictorial data: gels

+ Each lane labelled with

! A unique code or treatment
= + Marker lanes shown at the
m — — edge
w—M + Bands of interest can be
w_d N highlighted with arrows;

| different for different
= y bands
l + Make sure that the
o= ‘ < il contrast allows all relevant
A | data to be seen
= ] [ + Usually have rather

i detailed legends

Pictorial data: microgaphs

Make sure micrographs show what
you think they are showing
3 MAGNIFICATION
T - A Clear labelling contrasting with the
: >

fe Y 3 figure.

Make sure all labels are clarified in

%ﬁr‘:“-u .. B legend.

w  + Often detailed legends.

PLaInS(4.5)P, and PLdIns(4.5)P.-NBD
colocalze in 3T3 L1 preadipocytes. 3T3L1
preadipacyte cells were pre-loaded with
PLdIns(4.5)P2-NBD, then stimuleted with
GnM insulin. Cells were fxed at different
time points and immunofluorescence
performed. The primary antibody was a ant
Ptdins(4.5) P, monoclorel. Secondery

oreenis cerived from PIAIN(4 5)P, NED.
Redis from the Texs Red secondary
antibody. Yellow inicates colocalzation of
the red and green lurs
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Combined graphics

A - Can combine different
e presentation types in a single
IS figure
edmm m—  * Useto support qualitative

B data (top) with quantitative
' data (bottom).

+ May need to stretch some of
the rules of presentation
\ + Again, detailed legends will
LUL L3/L Pupa 12 48 72h be needed for‘ complex

figures
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Presenting data - final pointers

Look at journals and papers to find examples that work and that

you like

NEVER NEVER NEVER use the excuse that a software

Er‘ogmmme would not let you format the figure the way it should
e.

Remember that the figure/table with it title and legend should be
able to stand alone without other text.

Get someone unfamiliar with the work to look it over.

Get someone familiar with the work to look it over.

If you see an error, correct it before someone else sees it.
Presenting data takes time and effort: don't shy away from it
Prepare your figures and tables before you write about them.
(Hint: this is a very useful tip!)
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