Producing Effective Tables and Figures

Introduction

Your goal in communicating science should always be to make the topic you are discussing as clear and accessible to your audience as possible. Although your writing is a critical element of this, you should not underestimate the importance of producing effective tables and figures. 

Some people find it easier to understand and interpret results and/or the relative magnitude of any trends by looking at figures as opposed to reading explanations in text. Similarly, tables should be used to summarize the most important, specific results in a way that makes it easy for anyone to read and interpret these. Even if you provide similar information in words, it can help to include tables and figures as well. This is particularly true when you are communicating uncertainty (see our resource on ‘Communicating Uncertainty’ here), and, because virtually all data analyses are based on probability, there will almost always be an element of uncertainty in the results you present in lab reports or research-based journal articles.

On the other hand, some people struggle to interpret figures (and information contained in tables), which means there are some guidelines you should follow when producing these, to minimize the likelihood of confusing your readers. Remember that you should be producing a table or figure to help show a pattern and/or specific information in a way that is easier to interpret than if it was simply written. With this in mind, you should always try to:

1) Be clear and concise. 

Someone without any background in your discipline (and who hasn’t even read any of the accompanying work) should be able to look at the figure or table and at least understand and interpret the pattern it shows (e.g. If you show your history-studying roommate a figure showing a pattern from biology data, they should be able to describe that to you without having read any of your report).

2) Be unique. 

There is no point writing exactly what a figure or table shows in text if you then display exactly the same information in the related figure or table. There is no need to write about every detail in text when that specific detail can be found in accompanying tables and figures (e.g. write ‘As food resources decrease, hare birth rates also decrease (see Figure 1). For each 10% reduction in food resources, hare birth rates decreased by a similar margin (see Table 1 for specific amounts)’.

3) Give clear titles and legends that are concise and easy to read. 

Try to describe the patterns shown in the figures or tables in the titles themselves, as this helps people interpret what the data show (e.g. if your figure shows the general pattern that hare birth rates decrease when food resources decrease, use a title like ‘Hare birth rates decrease when food resources decrease,’ rather than ‘The relationship between hare birth rates and food resources,’ which leaves the reader to interpret things (potentially inaccurately).

4) Be consistent. 

Make sure you use the same abbreviations throughout, and if you have different treatment groups, make sure they appear in the same order from one table/figure to the next (e.g. Don’t label data of hares from Nova Scotia as ‘NS’ in Figure 1, and then as ‘Nova Scotia hares’ in Figure 2). 

Deciding Whether to Use Figures or Tables

Whether you use a figure or a table in any given situation should depend on what data you have to present and on what you want your reader(s) to focus on. This often comes down to whether you want your reader(s) to focus on a pattern, or a trend, or whether you want them to focus on very specific details (such as the absolute numbers generated by experiments).

To help further, Table 1 (below, note the clear title!) should allow you to match your data to the most appropriate option for displaying that data.

Table 1: When to use tables and figures based on the different types of data you may wish to present.

	
Use A Table When You Want To

	
Use A Figure When You Want To

	
1: Compare data values among related items or groups

	
1: Summarize trends and patterns

	
2: Display specific numerical values (or many data values)

	
2: Show these trends and patterns when these are more important than the specific numerical values


	
3: Highlight a Yes/No effect (or a Present/Absent effect)

	
3:  Show explanations of procedures (methods) or responses (e.g. images)



Some Examples (Using Table 1 To Help Decide Whether To Use Figures or Tables)

A) You want to show the effect of a new drug that you are testing that has been designed to help people get to sleep. You have two groups of people (one given a placebo, and one given the drug), and measure the average time it takes for people in each group to get to sleep after going to bed.

You should display these results in a figure (a bar chart would work well) because the most important thing to display is the pattern (did people taking the drug sleep longer than those that took the placebo?) rather than the specific data values.

B) You also want to show the ages of all the people (n=27) in the group given the drug, and whether they got to sleep faster than before they took part in the study. 

You should display these results in a table (to provide the specific numerical data (ages of all 27 participants) and whether they got to sleep faster after taking the drug (Yes/No).

Specific Tips for Producing Effective Figures

1) Simplicity is important. Try to show the main pattern or trend as simply as possible. 

Hint: in many cases, bar charts or scatter plots are the best options, while pie charts are usually bad choices because research shows that people are not very good at comparing ‘slices of pie’; it can be very hard to judge between two groups/categories that are similar in terms of their pie slice, whereas the same comparison is made very easily in bar graph form. 

To show the importance of this point, look at Figure 1 below and see how easy it is to tell which of the three groups (A, B and C) performed best in biology classes when these data are presented in a bar graph; conversely, see how difficult it is to judge when the same data are presented in a pie chart.
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Figure 1: Bar Charts are Generally Easier to Interpret than Pie Charts. The same data are displayed in the two charts but while it is easy to rank the three groups in terms of performance in the bar chart, it is impossible in the pie chart. 

2) Label all axes and legends. In Figure 1, note how it is clear what the bars and pie slices represent (Groups A, B and C), and how the data are measured (%).

3) Limit white space. There is little point in taking up valuable space in any publication with blank space.
 
Specific Tips for Producing Effective Tables

1) Divide categories logically. Think about the order in which data should be presented so that it tells the tale you would like your audience to read.

Hint: If treatment group number 6 did much better on an exam than the other groups, consider showing this group first in your table, and then ordering the remaining groups based on their performance rather than ordering them in sequence from 1 – 10). 

To show the importance of this point, look at Table 2 below and notice how much more effective example A is when compared to example B, which shows the same data.

Table 2: Presenting Data in Rank Order in Tables Can Help to Show the Important Patterns As Well As The Specific Values.
	
Example A

	
Example B

	
Group

	
Performance (%)
	
Group
	
Performance (%)

	6
	78
	1
	64

	4
	69
	2
	63

	7
	65
	3
	55

	1
	64
	4
	69

	2
	63
	5
	51

	10
	59
	6
	78

	8
	57
	7
	65

	3
	55
	8
	57

	5
	51
	9
	50

	9
	50
	10
	59




2) Format your table so that it is easy to read. Make sure there is sufficient space between rows and columns because it is hard to distinguish between data or see patterns in an overly cluttered table.

3) Be as concise as possible. You would often show data in a table and not a figure because it is important to show the specific data values rather than the pattern in these data. But this does not mean it is OK to include a huge amount of raw data that is not imperative for the reader to see. Try to minimize the amount of data you actually present (e.g. if you measured the height of 197 university students, you don’t need to present a table with 197 rows; instead show the mean height, the range, and the standard deviation for males and females in your sample).




Producing Effective Tables and Figures Quick Quiz

1) Decide whether the following four situations are better suited to displaying data in a figure or a table (four marks):

a) You have sampled 35 different ponds in British Columbia and taken two measurements in each one (water temperature and O2 concentration (%)).
b) You measured the length (cm) and weight (g), and counted the number of colourful spots on 25 different salmon caught in one lake and want to show the variation in these fish.
c) You wanted to see which food type these salmon preferred when given a choice of worms, beetles, larvae, and bread, so you made all four types available to each salmon and recorded its first choice.
d) You noted whether each fish ate one of the food types within 30 seconds, whether it swam alone or in a shoal, and whether it was scared or curious when it heard a ‘plop’ in the water and want to display these data.

2) There are three main problems with the table below (Table x). Suggest what these are (3 marks) and then re-draw the table to improve on these problems (3 marks). Hint: Refer back to the Introduction, and the Specific Tips for Producing Effective Tables sections; you might get some inspiration from these.

Table X: Table Showing The Effects of Treatment Dose.

	Treatment Dose (mg)
	Weight Gain After 2 Weeks (g)
	Was The Patient Happy? (Yes/No), Was The Patient Sleeping Well? (Yes/No)

	100
	370
	Yes, No

	150
	430
	No, No

	300
	765
	No, Yes

	200
	480
	No, Yes

	500
	1060
	Yes, No

	250
	490
	Yes, Yes

	350
	740
	Yes, No

	400
	900
	No, Yes





[bookmark: _GoBack]Quick Quiz Answer Key

To check your answers and see whether you are now a wizard at producing effective tables and figures, you should access the answer key below. 

1) Decide whether the following four situations are better suited to displaying data in a figure or a table (four marks):

a) You have sampled 35 different ponds in British Columbia and taken two measurements in each one (water temperature and O2 concentration (%)) = FIGURE (you want to show the pattern/trend between these two variables, ideally in a scatter plot)
b) You measured the length (cm) and weight (g), and counted the number of colourful spots on 25 different salmon caught in one lake and want to show the variation in these fish = TABLE (a data table would show all of this specific information most clearly)
c) You wanted to see which food type these salmon preferred when given a choice of worms, beetles, larvae, and bread, so you made all four types available to each salmon and recorded its first choice = FIGURE (a simple bar chart would show the pattern best here – which food types do salmon prefer, based on the frequency each one was chosen)
d) You noted whether each fish ate one of the food types within 30 seconds, whether it swam alone or in a shoal, and whether it was scared or curious when it heard a ‘plop’ in the water and want to display these data = TABLE (These are all Yes/No data, and as such, would be best displayed in a table)

2) There are three main problems with the table below (Table x). Suggest what these are (3 marks) and then re-draw the table to improve on these problems (3 marks). Hint: Refer back to the Introduction, and the Specific Tips for Producing Effective Tables sections; you might get some inspiration from these.

Table X: Table Showing The Effects of Treatment Dose. 

	Treatment Dose (mg)
	Weight Gain After 2 Weeks (g)
	Was The Patient Happy? (Yes/No), Was The Patient Sleeping Well? (Yes/No)

	100
	370
	Yes, No

	150
	430
	No, No

	300
	765
	No, Yes

	200
	480
	No, Yes

	500
	1060
	Yes, No

	250
	490
	Yes, Yes

	350
	740
	Yes, No

	400
	900
	No, Yes



Problem 1: Vague, non-descriptive title.
Problem 2: Treatment dose data are not in a logical sequence.
Problem 3: Third column is not formatted properly (hard to read) and/or the data are not divided logically (there should be two separate columns for the two questions).

EXAMPLE IMPROVEMENTS APPEAR IN TABLE X2 BELOW:

Table X2: Data showed that as treatment dose (g) increased, weight gain typically increased as well, but happiness and sleep did not seem to be related. 

	
Treatment Dose (mg)

	
Weight Gain After 2 Weeks (g)
	
Was The Patient Happy? (Yes/No)
	
Was The Patient Sleeping Well? (Yes/No)

	100
	370
	Yes
	No

	150
	430
	No
	No

	200
	480
	No
	Yes

	250
	490
	Yes
	Yes

	300
	765
	No
	Yes

	350
	740
	Yes
	No

	400
	900
	No
	Yes

	500
	1060
	Yes
	No
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