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A student performs an investigation, with the hypothesis that temperature is directly proportional 
to the rate of diffusion of food colouring in water. The student collects data on the time it takes 
for 0.2 ml of green food colouring to diffuse a distance of 5.0 cm in a petri dish full of water, at 
the following water temperatures: 10℃, 20℃, 30℃, 40℃ and 50℃. This procedure is repeated 
over four trials (since there can be a fairly high uncertainty in any single measurement), so that 
an average time of diffusion can be calculated for each temperature. With this, an average rate 
of diffusion can be calculated for each temperature. !
The student has recorded the following data: !!!!!!!!!
1. There are a number of problems with the data table above. Create your own table to better 

and more efficiently represent the quantitative observations or raw data (be careful of the 
units used for time). !!!!!!!!!!!!!!!!!!!!

Data Collection and Processing Skills

#1 #2 #3 #4

10! 4:24 10! 4:16! 10! 4:20 10! 4:26

20! 2:57 20! 2:31 20! 2:45 20! 2:25

30! 1:26 30! 1:22 30! 1:18 30! 1:26

40! 0:40 40! 0:38 40! 0:36! 40! 0:42

50! 0:27 50! 0:25 50! 0:28 50! 0:31
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2. The student has not recorded any qualitative observations. For example, food colouring is 
denser than water so it sinks to the bottom of the dish immediately. Watch the video of a   
20℃ trial and take your own qualitative observations. Record these observations below your 
raw data table. !

3. Now it is time to process your quantitative data. Show a sample calculation of all the steps 
you took to calculate the average rate of diffusion for the first temperature. Then create a 
processed data table that displays your results for all 5 temperatures. Your processed data 
table should display all important processed values. For example, to calculate the average 
rate of diffusion you must first calculate the average time of diffusion. !

  Sample Calculations:      !!!!!!!!!!!!!!!!!!!!!!!!
4. Plot the processed data in a single, well labelled graph (in this case, a scatterplot with a trend 

line is appropriate). The graph should be a minimum of half a page in size. Make sure that 
the finished graph clearly shows the relationship between the variables studied. It is even 
better if you can use the graph to quantify the relationship (i.e. as temperature increases by 
one unit, the rate of diffusion increases by x units). If you use Excel (or some other graph 
plotting software), values like the equation of the trend line and the R2 value can be useful 
when supporting or refuting your hypothesis.


