
Guidance for Producing an Effective and Professional Looking Graph of Scientific Data 
Dwight R. Stoll 
April 27, 2012 

 

Objectives 

1. Construct maximally informative and aesthetically pleasing plot of scientific data 
2. Estimate concentration of a substance in an unknown sample given calibration data 

Activities 

1. Examine the features of a professional graph of scientific data 
2. Find flaws in bad graph 
3. Construct good graph from a given dataset 
4. Estimate unknown concentration from unknown signal and calibration data 

Overview 

An important component of effectiveness in a variety of fields is the ability to transform raw information 
into informative visual graphs and tables that are easily understood by your target audience.  If you are 
a scientist this usually involves summarizing the result of one or more experiments in a graph or table 
that tells the ‘story’ of your experiment, with little additional explanation by you. 

Activity #1 – Examine the features of a good graph 

One way of developing the skill of effective communication of scientific data is to examine and learn 
from the work of professional scientists.  The graph below was taken from a recent issue of Analyical 
Chemistry1.  Seven important attributes of this effective graph are indicated by the bold circled 
numbers; we will examine each of them briefly in turn here. 

1. Both the x- and y-axes are clearly labeled 
a. The font size is legible, and often in bold face 
b. The units of measure are clearly indicated, typically in parentheses 

2. Both the x- and y-axes have legible number markings, at reasonably spaced intervals 
3. Both the x- and y-axes are scaled so that the data points fill the plot.  In other words, the 

minimum of the x-axis is set close to the smallest x-value in the dataset, and the maximum of 
the x-axis is set close to the largest value in the dataset; the same is true for the y-axis. 

4. The experimental data points are represented by discrete symbols, whereas the model used to 
fit the data is represented as a solid line that approximately goes through all of the points. 

5. When more than one measurement (y-value) is made for each x-value, the variation in the y-
values is represented as an error bar on the corresponding data point. 

                                                             
1 Yun, J. Y., Jambovane, S., Kim, S., Cho, S., Duin, E., and Hong, J.  Analytical Chemistry, 2011, 83, 6148-6153. 



6. The different groups of data are clearly differentiated by using different shapes for the 
individual data points at a minimum, and where color is allowed, different colors. 

7. A descriptive caption should explain the essence of the figure without much additional 
explanation. 
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Activity #2 – Find flaws in a bad graph 

Now consider the dataset shown below in Table 2, which gives the measured absorbance as a function 
of phosphorus concentration for a colorimetric assay for phosphorus in water. 

Table 1.  Absorbance at 510 nm as a function of phosphorus concentration 

 

The graph shown below is an example of a bad graphical representation of these data.  List five things 
you would change to make to the graph to more effectively communicate the data in Table 1. 

 

Figure 1.  Absorbance data for phosphorus. 

 

Activity #3 – Make a good graph given a dataset 

Using lessons learned from Activity #1 and the data in Table 1, improve upon the bad graph shown 
above by making your own professional looking graph. 

 

Phosphorus 
Concentration (ppm)

Absorbance 
(AU)

0.30 0.017
1.08 0.069
1.62 0.094
3.25 0.183
4.13 0.229
8.25 0.456
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Activity #4 – Estimate the concentration of a substance in an unknown sample 

As a final exercise, we will look at the process of determining the concentration of a compound of 
interest in a sample where the concentration is unknown.  This is an exceedingly common task that is 
fundamentally important in a variety of areas of science.  Surprisingly, there are very few instruments 
that are capable of directly measuring the quantity of a substance in an unknown sample.  Almost all 
determinations of this type are based on first ‘calibrating’ the instrument with a set of standards of 
known concentration, followed by comparison of the instrument signal for an unknown sample to the 
signals for the known samples.  For the purpose of demonstration, we will use the following data for the 
determination of an anti-bacterial compound called triclosan in river water. 

Table 2.  Calibration data for triclosan in river water 

 

The following steps are needed to estimate the concentration of triclosan in the unknown sample A.  
Follow along and reproduce the following results using your own spreadsheet.  If interested you can 
watch a short video tutorial on this subject here (see item #4): 
https://sites.google.com/site/stolllaboratory/tutorials/ms-excel. 

1. Plot a so-called ‘calibration curve’ relating the signal reported by the instrument (ion counts, in 
this case) to the concentration of triclosan in the known samples A, B, and C.  This should give 
you a graph that looks something like the following: 

 

Sample
Triclosan 

Concentration (ng/L)
Ion Counts

Standard A 10 0.074
Standard B 50 0.337
Standard C 200 1.61

Unknown A 0.57
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2. Now, to estimate the concentration of triclosan in the unknown we need an equation that 

relates the instrument signal to the triclosan concentration.  An easy way to obtain this is to use 
the ‘trendline’ function in Microsoft Excel.  First, right-click on one of the data points in your 
graph, and choose ‘add trendline’ from the dropdown menu; this should yield a dialog box with 
the following options: 

 
 
Choose ‘linear’ from the list of trendline options, and check the second to last box at the bottom to 
display the trendline equation on the graph.  This should yield a graph that looks something like this: 



 
 

3. Now that you have the equation relating the instrument signal and triclosan concentration, you 
can simply plug in the instrument signal (ion counts) for the unknown sample A as y, and solve 
for x, the triclosan concentration.   Try it and see what you get.  You should get a number in the 
50-100 ng/L range – that is a really low concentration! 

 

y = 0.8194x - 3.6283
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