Anatomy of a Flower
Comparative Question: 

How is Flower 1 and Flower 2 alike and different?

Observations:

1. Observe your flower’s scent. 

Wafting the air above the flower, do you notice a smell? (yes or no)
     
Flower 1 _________________ Flower 2 _______________
2. What is the primary color of your flower?

Flower 1 ________________ Flower 2 ________________
3. Can see the stamen and the pistil on your flower without taking it apart? 

Flower 1 ___________________ Flower 2 __________________

	Flower Parts
	Number on Flower 1 
	Number on Flower 2

	Sepals
	
	

	Petals
	
	

	Pistils
	
	

	Stamen
	
	

	Seeds
	
	


Carefully take each flower apart. Place all the parts on a black sheet of paper. Place similar parts together. Count each structure and enter the number. 
Taking a Q tip, lightly brush over the pistil and stamen. Did you notice a powdery substance or pollen? What color is it? 

Flower 1 _______________ Flower 2 __________________
Where was pollen located on Flower 1 and Flower 2?
Flower 1 ______________________________________

Flower 2 ______________________________________
Draw a Picture

Draw a picture of each flower and label the parts of the flower on your diagram.

	Flower #1



	Flower #2



Comparative Question:

How are the structures in flower 1 different than flower 2? Look at each flower sample and the data collected. Complete the Venn diagram for the two flowers comparing and contrasting their likenesses and differences. 
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Write a paragraph describing how the two flowers are alike and different.
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Sequencing of Events for Pollinating a Flower 
Write in order the step in which pollen is transferred in the flower. Be sure to include the names of the parts of the flower.

1. __________________________________________________________________________________________________________________________

2. __________________________________________________________________________________________________________________________

3. __________________________________________________________________________________________________________________________

4. _________________________________________________________________________________________________________________________

5. __________________________________________________________________________________________________________________________

· Practice teaching a classmate how pollen is transferred in a flower.

Engineering Design Process

Designing the Hand Bee Pollinator

1. Define the Problem:

______________________________________________________________________________________________________________________________________________________________________________________________________

     2.   Background Research: 

What anatomical structures and behaviors are important for pollinating flowers?


Anatomical parts: ____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Behaviors: ____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Specify Requirements:

Are there any anatomical parts and behaviors needed in the design of your hand bee pollinator?
__________________________________________________________________________________________

What size will your final product be? __________________________________________________________________

What special circumstances or conditions should be considered when developing your hand bee pollinator?  Where is the flower located? What is the size of the flower?  How will you remedy or fix this?

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Brainstorm Solutions:

What do you think your hand bee pollinator should look like? Talk with a group of 3-4 other students about possible ideas.  Draw a picture of your ideas:

Idea One

	


Materials needed: ______________________________________________________________________________________________________________________________________________________________________________________________________
Interview a different classmate on their design.  Draw a picture of their design in the “Idea Two” box. 

Idea Two

	


Materials needed:

______________________________________________________________________________________________________________________________________________________________________________________________________ 
Share with a partner Idea Two. Think:  Is any part of their design I could use? Draw a third idea and include a list of materials.
Idea Three:

	


Materials needed:

_________________________________________________________________________________________________________________________________________________________________________________________________________
1. Choose the Best Design:

Of the three designs which idea do you like the best and why? 

______________________________________________________________________________________________________________________________________________________________________________________________________
2. Development Work

Describe to a partner how you will build your model.  Completed _________
3. Build a Model

When building your model did you need to do something different than you originally thought? Explain

______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Were there any materials difficult to use? Why were they difficult?

____________________________________________________________________________________________________________________________________
4. Testing your hand bee pollinator

You will test your model on 6 different shaped flowers to see how effective it would be to pollinate each of the flowers. Record your findings on the table on the next page. 
How effective is your hand bee pollinator in pollinating flowers?

	Types of Flowers
	Effective
	Somewhat Effective
	Not Effective

	Flower 1
	
	
	

	Flower 2
	
	
	

	Flower 3
	
	
	

	Flower 4
	
	
	

	Flower 5
	
	
	

	Flower 6
	
	
	


Effective= the hand pollinator is able to move the pollen from the stamen to the pistil.

Somewhat Effective = the hand pollinator is able to move pollen somewhat easily from the stamen to the pistil.

Not Effective= the hand pollinator does not move or has difficulty moving the pollen from the stamen to the pistil.
5. What parts or behaviors of your hand bee pollinator are the most helpful for pollinating flowers?

______________________________________________________________________________________________________________________________________________________________________________________________________

6.  Talk with the other engineers at your table about what worked and why. Write one person’s ideas below. This may give you or other people some ideas on how to make their model better.

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
7. Test and Redesign

After you have tested your hand bee pollinator, is there anything you need to redesign? 
__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Retest

 After making adjustments to your hand bee pollinator bee, retest your hand bee pollinator using the flower table below. 

Test your model on 6 different shaped flowers to see how effective it would be to pollinate each of the flowers. Record your findings on the table below.

How effective is your hand bee pollinator in pollinating flowers?

	Types of Flowers
	Effective
	Somewhat Effective
	Not Effective

	Flower 1
	
	
	

	Flower 2
	
	
	

	Flower 3
	
	
	

	Flower 4
	
	
	

	Flower 5
	
	
	

	Flower 6
	
	
	


Effective, Somewhat Effective and Not Effective as previously stated. 

Was your hand bee pollinator more or less effective? Explain.
______________________________________________________________________________________________________________________________________________________________________________________________________
Overall how would you rate your tool’s effectiveness?

Circle the number that describes how effective your hand pollinator is 

1                             2                                3                                 4                             5

1= not very effective

5= very effective

Limitations of your hand bee pollinator

Describe some limitations of your hand bee pollinator. What things can a honeybee do that your hand bee pollinator would have difficulty doing?
______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Bee Unit Assessment

1. Describe how a plant makes a seed? Include the parts of the flower in your description.
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

2. Explain how a bee pollinates a flower. What structures or anatomical parts of the bee does she use?

_________________________________________________________________________________________________________________________________________________________________________________________________________

3. What are two ways that pollen is transferred?

_________________________________________________________________________________________________________________________________________________________________________________________________________

4. Describe the three terms; include what they look like and how they are formed.
a. Nectar

________________________________________________________________________________________________________________________________________________________________________________________________________

b. Honey

_________________________________________________________________________________________________________________________________________________________________________________________________________

c. Pollen

________________________________________________________________________________________________________________________________________________________________________________________________________.5. Describe or draw the lifecycle of a bee. 

6. Describe the Bee Colony Collapse. What is it and what are some possible causes.

________________________________________________________________________________________________________________________________________________________________________________________________

7. Turn to the next page and label the parts of the bee. A list of the parts and their descriptions are provided. 

Student’s Name ______________________________
Hand Pollinator Rubric Evaluation

	Rating Scale
	3
	2
	1

	Collaborating
	Student stated at least two design ideas from their classmates and was open to other’s ideas. 
	Student stated at least one design idea from another classmate and was not open to other’s ideas .
	Student was unable to state another classmate’s idea and was not open to other’s ideas.

	Planning 
	Student has a very detailed plan and drawing including a list of materials needed.
	Student has a somewhat detailed plan and drawing including some materials needed.
	Student has an incomplete plan and materials list.

	Building
	Student was focused while building their pollinator.
	Student was somewhat focused while building their pollinator.
	Student was not focused while building their pollinator.

	Implementing
	Hand pollinator was effective with at least two types of flowers and was intact.

	Hand pollinator was effective and able to pollinate one type of flower.  Pollinator was intact or not falling apart.
	Hand pollinator was ineffective or falling apart and unable to pollinate a flower.

	Evaluating
	Student was able to identify design ideas that were effective and ineffective and able to redesign their pollinators accordingly.
	Student was able to identify designs that were effective and ineffective but did not redesign their pollinators to include these ideas.
	Student was unable to identify designs that were effective and ineffective. He or she did not change their design to include effective ideas.


Total points score from student _______________
Total points score from teacher ________________
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