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Purpose: What is your research question?
“What effect does temperature have on the 
concentration of dissolved oxygen in water?”



Water is an excellent solvent. It can 
dissolve solids (e.g. salt and sugar) and 
gases (e.g. oxygen and carbon dioxide).
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Hypothesis: What is your educated guess?educated
“As temperature increases, the concentration of dissolved 
oxygen in water increases because of molecular motion.”
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variable

What you manipulate.

dependent 
variable

What you measure or calculate.
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Materials: Gather the necessary materials and 
safely perform the experiment.safely



What relevant information (data) 
will you collect?
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Observations: relevant



ObservationsObservationsObservations: What relevant information (data) 
will you collect?

Quantitative observations are presented 
in clearly labelled tables. Make a table of 
all raw data collected.
Qualitative observations are written 
below the raw data table.
Often you will have to process the data 
before you display it in a graph. Show a 
sample calculation, then make a table of 
all processed data.
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Often you will have to process the data 
before you display it in a graph. Show a 
sample calculation; then make a table of 
all processed data.



Sample Calculation for the 1 ℃ trials:             

Average oxygen concentration =
The sum of all 5 trials

5

= 14.0 ppm

=

Your 
calculator gives a 
value of 14.04, so 

why have I recorded  
14.0 ppm?

14.4 ppm+ 13.8 ppm+ 14.1 ppm + 14.3 ppm + 13.6 ppm

5



Table 1: The concentration of dissolved oxygen gas in  
                freshwater at various temperatures

Temperature 
(ºC)

Oxygen concentration in freshwater (ppm)

Trial 1 Trial 2 Trial 3 Trial 4 Trial 5

1 14.4 13.8 14.1 14.3 13.6
10 12.2 10.8 11.4 11.8 10.9
20 9.9 9.9 10.2 9.8 10.3
30 9.3 9.1 8.5 9.0 9.0
40 7.8 8.0 7.9 8.3 8.0
50 7.7 7.4 7.0 7.3 6.9

The table is numbered. 
There is a descriptive title.
Labels at the top of columns, including units.
The number of decimal points recorded agrees
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                freshwater at various temperatures

Temperature 
(ºC)

Oxygen concentration in freshwater (ppm)

Trial 1 Trial 2 Trial 3 Trial 4 Trial 5

1 14.4 13.8 14.1 14.3 13.6
10 12.2 10.8 11.4 11.8 10.9
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Qualitative observations: Small bubbles were observed at 
the bottom of the beaker for the 40℃ and 50℃ 
temperatures. A small amount of steam was produced by 
the 50℃ water.



Results: Display your processed data to illustrate 
the relationship between the variables.

In a controlled experiment, this usually 
means making a scatter plot graph. 
Draw a trend l ine to show the 
relationship between the variables. You 
can quantify this relationship by 
including the equation of the trend line 
and the R2 value.
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Figure 1. The effect of temperature on the average 
oxygen concentration of freshwater.

y= 0.0022x2 - 0.24x + 14
R2= 0.99

polynomial



Conclusion: Do your results support the hypothesis? 
Clearly state your conclusion. Use your 
graph to support your conclusion. 
Further, justify your conclusion with the 
theoretical mechanism involved (give 
references from the literature). 

Discussion: What did you learn from your results?
What do your results mean? How can 
the procedure be improved for the 
future? Are other research questions 
generated?
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