
Experimental design
Developing and testing a hypothesis
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Why is experimental design important? 

A successful experiment:

-Objective and controlled

-Precise

-Draws specific conclusions



The Scientific 
Method

•Observation 
• Question
• Hypothesis 
• Experiment and 

data collection
• Data analysis
• Conclusion



The Middle Rio Grande Basin



Define your system:
•A location
•A species
•A food web



Background Research

• Google Scholar – Search the literature
• What’s the gap in our knowledge?
• Are there new techniques?

• Data from previous projects
• Consult available experts



What's going on in your study system?

• Historically?
• Modern changes?
• What do you find interesting?



The Scientific 
Method

• Observation 

•Question
• Hypothesis 
• Experiment and 

data collection
• Data analysis
• Conclusion



Narrow your focus

~2 Hours of field time



The Scientific 
Method

• Observation 
• Question

•Hypothesis 
• Experiment and 

data collection
• Data analysis
• Conclusion



Make a Prediction (educated guess)

Must specify the direction and/or type of change
(don’t just say something will change)

Must be Testable (null hypothesis=no relationship)



I eat roots, stems, leaves, and 
seeds from a wide variety of 

plants

Only small grasses and 
forbs (flowers) have 
grown back quickly

What do you predict the 
hispid cotton rats will eat 

after the fire? 



The Scientific 
Method

• Observation 
• Question
• Hypothesis 

• Experiment and 
data collection
• Data analysis
• Conclusion



Experiment



Collection

• Sample types? 
• 15/20 proteins
• 10 plants
• Mix of both

• Sampling method
• Transect
• Random 
• Other?

Needs to be replicable, write 
everything down



What should you think about when sampling?



Sample Preparation and Analysis

• Dry samples
• Isolate desired compounds
• Isotopic analysis using mass spectrometer

Get Data!



The Scientific 
Method

• Observation 
• Question
• Hypothesis 
• Experiment and 

data collection

•Data analysis
• Conclusion



Data analysis and results



Preview of Saturday 
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The Scientific 
Method

• Observation 
• Question
• Hypothesis 
• Experiment and 

data collection
• Data analysis

•Conclusion



Present data – Draw conclusions
• Do the results support our hypothesis?
• If not, what might help explain the results? 
• Does this fill a gap in knowledge?
• How might this inform future research?



• Must be In the bosque
• Within the constraints of the workshop

• Specific, testable, related to your 
question, relevant

• Come up with a plan for your experiment, think 
about your variables, and how to obtain accurate 
results which can answer your hypothesis

Carbon, Nitrogen, Hydrogen, Oxygen?

15-20 proteins, 10 plants

Falcon tubes, coin envelopes, Mcf tubes, 
tweezers, Tupperware



Final thoughts

• Take detailed notes of your experiment
• How will you conduct your sampling?
• What will you collect and how many?
• What tools will you need to collect 

them? 
• How much time will it take?
• Enjoy learning new stuff!


