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Student Worksheet: With patience comes great data
Directions: Read the Science News Explores article “These ultra-long experiments outlive their scientists — on purpose” and answer the questions in the first two sections for homework.

Once in class and in your group, use the article as inspiration to think about a problem or scientific question that could only be answered with a long-term experiment. Avoid questions that could be answered in just a few days or weeks in the lab; instead, think about a project that might extend into the next school year, possibly with other students taking over the work. Try to think of something purposeful that would potentially benefit your school community. Answer the questions in the “Locally long-term” section to give more details on your project.

Next, present your group’s idea to the class. As a class, you will vote on the proposed idea that you want to turn into the class project. 

Finally, answer the questions in the “Sustaining long-term” section with your class.


Basics of experimental design
1. Define the following vocabulary words in the context of the scientific research process:

Constant



Control



Independent variable



Dependent variable



Hypothesis



Conclusion


2. The scientific design process has the following general steps. Put the steps in order:
· Expressing a hypothesis
· Designing an experiment
· Stating a question or problem
· Drawing conclusions
· Background research/exploration
· Experimenting/data collection
· Analyzing data


1.  
2.  
3.  
4.  
5.  
6.  
7.  

3. Which step(s) of the scientific method would most directly impact and determine the length of time required to complete an experiment?

Learning about long experiments
1. What constitutes a long-term experiment according to the examples given in the article? List a few examples mentioned in the article.



2. Describe what was studied in the long-term experiments mentioned in the article and why the study required a long length of time. Give a few examples of science topics that, if explored, would likely require a long-term experiment.



3. Thinking about the experiments described in the article, what challenges did these scientists face while conducting the experiment? What additional measures did scientists have to put into place?



4. How are long-term experiments different from experiments that are run many times over several years?



5. Describe a short-term experiment that could relate to a long-term experiment from the article. Explain how they would relate.

Locally long-term
1. What is your scientific question that could only be answered with a long-term experiment?



2. Fill in the chart to identify the aspects of your proposed experimental design.

	Hypothesis
	

	Independent Variable
	

	Dependent Variable
	

	Constants
	

	Control Group
	



Sustaining long-term
1. What about your class’s idea qualifies it as a long-term experiment?



2. If you were to move forward with designing the experiment, what would you have to do to make sure next year’s class could accurately continue your experimental design and protocol? Explain how you would ensure that your variable and constants were adequately maintained.



3. How would you communicate your intention for the experimental design steps that occur after the data collection is complete? Would you try to manage these processes without being present and a part of the study?
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