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Bio 21: Bean Lab



Background:

A local vegetable farm is family owned and operated.  With the passing years, the farmers experienced the popularity of certain vegetables rise and fall.  But their mainstay has always been the bean.

Recently, the world’s bean crops have been unreliable because of the severe fluctuations in climate conditions.  This year’s bean crops are in danger of being lost and this will lead to millions of people being deprived of beans- an important source of carbohydrates and proteins.  The United Nations (U.N.) has asked our lab to help determine the factors that improve the germination of beans in order to avoid future crop disasters.  Scientists at the U.N. suspect that the liquid used to soak the beans in prior to planting affects the rate of bean germination.  

Your task:
You have been provided with the following materials and equipment.  It may not be necessary to use all of the equipment that has been provided.   You may use additional materials and equipment if they are available.


20 kidney beans*
 
paper towels 

graduated cylinder

beakers


tap water


ruler

2 Petri dishes

deionized water



*Beans should already have been soaked in tap water overnight.

Steps to follow:

1. In your own words clearly state the problem you are going to investigate.  
2. Identify the independent and dependent variables that will be studied.  

3. Design an experiment to solve the problem.  Your experimental design should address the problem that you have already stated, should hold all other variables constant, and should be clearly described so that someone else could easily replicate your experiment.  Include a control group if appropriate.  You may write your procedure in steps or in paragraphs.  Use passive voice.
4. Show Ms. Smigala your procedure for approval.
5. Carry out your experiment.

6. While conducting your experiment, take notes and record data.   Your beans will be left to germinate for about 4 days.  

7. If modifications are made to the procedure as you are carrying out the experiment, make sure you include these changes in the procedure that you include in your lab report.

8. Once you have collected all of your data and your teacher has given you permission to discard your beans, complete the data presentation and conclusion questions.

Name:                                                                          Partner:

Bio Bean Lab 

Use the sheet below to design your experiment.  Make sure to use passive voice throughout your report.  Please type this report before turning in your final product.  45 points
Problem Definition (5pts)
Problem Statement:1pt


Independent variable:2pts

Dependent variable:2pts

Experimental Design (10pts)
Hypothesis:1pt


Control (Group):2pts


Experimental Group(s):2pts


Procedure:5pts


Data Presentation: (10pts)
Graph:   *Make sure to label the x and y axes.  Make a caption for your graph. 5pts  MUST BE DONE BY HAND- NO COMPUTER!!!!         
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Data Table:  *Make sure to label each column and include a caption for the table. 4pts
Observations: 1pt
Conclusions: (17pts) You can write your rough draft here.
   Use full sentences and elaborate in your answers.  Use passive voice.
1. Does the data from the experiment support the hypothesis?  Explain. 3pts


2. Are the results obtained from this experiment valid?  Explain. 7pts 
(Include 1. info about flaws in the experiment’s design 2. about if the results that do or do not agree with common knowledge about growing beans.)


3. What has been learned by carrying out this experiment? 7pts
(Connect your ideas back to 1. How experiment/results helps address the problem statement 2. How experiment/results relate to the concepts that are being discussed in class AND to your own life.)


Style/Grammar/Bio vocabulary- use passive voice (3pts)
