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Bean-O

Problem: Is every bean identical?

Background: Classifying and sequencing are fundamental skills in a scientist's repertoire. Dichotomous keys are designed to assist people with the identification of all types of living things from plants to microbes. 

The word dichotomous comes from dichotomy meaning branching, contrasting or opposite ideas. A dichotomous key gives you a series of steps with a set of choices, which are opposite or contrasting in nature that are initially very general and become more specific as one proceeds through the steps.  By analyzing the physical characteristics of the object/organism in question and using the steps and choices given in the key, the observer can identify an object/organism based upon established traits. 

A dichotomous key is a tool that allows the user to determine the identity of items in the natural world, such as trees, wildflowers, mammals, reptiles, rocks, and fish.  Keys consist of a series of choices that lead the user to the correct name of a given item.  "Dichotomous" means "divided into two parts".  Therefore, dichotomous keys always give two choices in each step.

Example: 

Suppose you have four insects a ladybug, a housefly, a dragonfly and a grasshopper. After studying the insects, you might use wing covering, body shape, and where the wings point towards. To begin the key, you could start separating the four insects based on wing covering - "wings covered by exoskeleton" vs. "wings not covered by exoskeleton." 

The first step in the key will be organized the following way: 

1. a. wings covered by an exoskeleton

b. wings not covered by an exoskeleton
Next, the statements need to lead the observer to the next step to narrow the identification further: 

1. a. wings covered by an exoskeleton ………go to step 2

b. wings not covered by an exoskeleton ……….go to step 3

Step 2 needs to consist of a pair of statements that will allow for the identification of the ladybug and the grasshopper:

2. a. body has a round shape ……….ladybug

b. body has an elongated shape ……….grasshopper

Step 3 needs to consist of a pair of statements that will allow for the identification of the housefly and dragonfly: 

3. a. wings point out from the side of the body ……….dragonfly

b. wings point to the posterior of the body ……….housefly

Notice that there were four organisms to be identified and it only took three steps. There should be one less step than the total number of organisms to be identified in your dichotomous key.
Procedure:

1. Take the beans out of the bag. Observe the beans and look for similarities & differences.

2. Divide the beans into two groups based on observable characteristics.  On the data table, record the two characteristics you chose.
3. Continue to divide beans, using a different characteristic each time, until only one type of bean remains in each group.  Continue recording results.
4. After you have sorted the beans, write a key.   

5. Put all your beans back in the bag.  Exchange your key with another table.  

6. That group must now separate the beans using your dichotomous key

Data: 

Create a web to show the choices.

Dichotomous key. 

In constructing keys, keep the following in mind: 

· Use constant characteristics rather than variable ones. 

· Use measurements rather than terms like "large" and "small". 

· Make the choice a positive one - something "is" instead of "is not". 

· If possible, start both choices of a pair with the same word. 

· If possible, start different pairs of choices with different words. 

· Precede the descriptive terms with the name of the part to which they apply. 

Questions:

1. What were some challenges with classification?  ____________________________________________________________________________________________________________________________

2. How many beans were correctly classified by the other group using your key? _____________________________________________________________
3. How could you have made your key better? ____________________________________________________________________________________________________________________________
4. Why is classification in science important? ____________________________________________________________________________________________________________________________
5. What are some classification systems used in science? ______________________________________________________________
Analysis: 
Please write a paragraph describing the challenges you had within your group with creating a dichotomous key. 
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