Seed Dispersal
This lesson is modified from 
Hatton, M. & Reinemann, D. (2008). Integrating Engineering and Technology with Science Disciplines. A workshop presented at the National Science Teachers Association, Boston, MA.
Objectives:

· Students will think creatively to design and test a prototype for 
dispersing a seed.
· Students will learn about different adaptations that allow various 
modes of seed dispersal.

· Students will consider how certain man-made or natural materials 
respond to conditions in a habitat, such as wind, rain, or erosion.
· Students will communicate their results and discuss features of the model
· Students will identify and compare different types of seed coat adaptations that allow various modes of seed dispersal.
Massachusetts Science, Engineering, and Technology Framework, 2016

Life Science
	
	Pre-K–2
	3–5

	LS1.A

Structure and function
	Plants and animals have external parts that they use to perform daily functions.
	Organisms have both internal and external macroscopic structures that enable growth, survival, behavior, and reproduction.


	
	Pre-K–2
	3–5

	LS2.A

Interdependent relationships in ecosystems
	Plants and animals depend on their surroundings to get what they need.
	Some animals eat plants for food and other animals eat the animals that eat plants, while decomposers restore some materials back to the soil. These relationships among organisms in an ecosystem are represented by food webs.


Engineering

	
	Pre-K–2
	3–5

	ETS1.A

Define design problems
	Situations that people want to change can be solved through engineering.
	A possible solution to a simple problem must meet specified criteria and constraints.

	ETS1.B

Develop solutions
	Solutions can be conveyed through visual or physical representations.
	Solutions need to be researched and compared.

	ETS1.C

Optimize solutions
	Solutions are compared, tested, and evaluated.
	Solutions are improved based on results of simple tests, including failure points.


	
	Pre-K–2
	3–5

	ETS3.B

Technological systems society relies on (examples)
	N/A
	Technology is the modification of the natural or designed world to meet people’s needs, often made of parts that work together.


Curriculum Integration:

This type of engineering design project could be integrated into a unit on:

· Plant lifecycle
· Seed germination

· Adaptations

Materials (can vary):
Tape: masking tape, duct tape, scotch tape 

clay
Glue






tissue paper

Paper






balloons

Material





ribbon

Plastic cups/containers



paper clips

Yarn / string





straws
Seed






scissors (1 per group)
Examples of seeds: 

(coconut, acorn, beans, mango, maple, dandelion, etc…)
Safety 

Be cautious about nut allergies when bringing in examples of seeds and seeds for the activity.

Engineering Design Cycle Procedure:

This lesson is organized around the Engineering Design process represented in the MA Science, Technology, and Engineering framework. The model attached is a modified version, based largely on the Elementary is Engineering program from the Museum of Science, Boston, MA (see attached). This cycle represents the process engineers (civil, chemical, electrical, etc) use to modify technology. The engineering design cycle is presented below, which may require parts to be carried out over multiple classes.
1. The teacher can explain; “Today we are going be become plant engineers.” Engineers     
     
design and create products that help humans live better lives. Engineers create               
             new products, conduct scientific research, and test and evaluate new designs. Tell 
             the students, “We are going to design and test ways of getting the seeds to their 
             destination.” Although we plant seeds in our gardens, there are many seeds that 
             travel to another destination and germinate, such as pine trees, dandelions, etc…
2. Divide the students into groups of 3-5. Assign group roles.
3. Have student groups brainstorm what they think they know about seeds (or do as a 
              whole class). This will help the class to focus on what experiences they’ve had  
              with seeds. Have trade books available in case some children would like to do 
              some research on outer coverings of seeds. The teacher could also allow for 
              research time by reading stories to the children and allowing them to explore real 
              seeds and seed coverings.
4. Design: Have the students obtain some materials and 
their seed. They should brainstorm some ideas. You may want to require that they have 2 ideas in case one doesn’t work. They could draw their ideas on paper, label materials used (This could be done here or after they test ideas), with some written or drawn explanation for their method of dispersal. And/or they could begin to build their prototype. With older children, as part of the problem, you could require students to take certain measurements and keep the outer covering as small as possible. Or keep track of the amount of materials they use.

5. Construct a Prototype: Approve that each group followed directions. 
Allow students to create a 3-dimensional prototype. Depending on tools and materials available, review safety rules. Depending on time, this may be a good place to stop the lesson. 
6. Test and evaluate prototype: Provide specific guidelines on safety for 
testing in the classroom. The teacher may want to simulate certain components of the environment like rain or wind to see how well the outer coverings protect against environmental factors.
7. Tell students that following their tests, they need to work together to 
develop a final blueprint of their design, with all parts and materials labeled. This could be their redesign prototype. (Depending on time, the teacher may want groups to communicate and share their findings at meeting time at the end of the day). Questions for discussion might include: What was your mode of dispersal? What types of materials worked best? Why? What characteristics were most important for your prototype. What types of materials were not most useful? Why?
8. Revisit the need of the problem. Present additional types of seed 
dispersal and adaptations. If you have access to seeds, pods, fruits, etc.. bring them in for students or go for a school yard nature walk allowing children to observe and talk about how seeds get from one place to another. And what characteristics help them travel or disperse? For example, fruits and seeds are often eaten by animals or carried by mouth. Example, Wind dispersed seeds are maple seeds and dandelions. Dandelions travel farther than maple seeds; what is different about them? (Weight/size, shape & structure)
Assessment

 
    

Engineering Design of Seed Covering
	Scoring Criteria
	3
	2
	1
	0

	Constructed a Seed Covering that demonstrated they thought about seeds and seed dispersal
	
	
	
	

	Developed creative Solutions 
	
	
	
	

	Constructed a Model Prototype according to directions
	
	
	
	

	Communicated how their seed covering would work 
	
	
	
	

	Demonstrated their understanding about seeds and their importance
	
	
	
	

	Worked as a team
	
	
	
	


3
points: Correct, complete, and detailed

2
points: Partially correct, complete, and detailed

1
point: Partially correct, partially complete, lacks some detail

0    points: Incorrect of incomplete, needs assistance
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Our Team Seed Covering Design Ideas
Problem: Designing a seed covering that will carry a seed farthest and fastest.
(In the space below, draw and write your ideas. Think about what 3 materials you will use and how you think they will help? What will it/the parts look like? How big should it/the parts be? What shape will it/the parts be?)

The materials we decided to try are:

We think this will help our seed travel by _________________________

Evaluating our Test Results:
1. How did the prototype work? Did it go far? Fast?

2. What design features do you think helped most?

3. What features do you think could be improved? How do you think they could be improved?

4. What new ideas do you have from observing other teams?

5. If you wanted to develop a prototype that would work outside in a real habitat, what other design features would you need to consider?

Reflecting on Science Teaching and Learning
What engineering practices were used in this activity? (How did the teacher use them or what did you do as the student?)

How would you redesign a lesson for different age groups:

· How would you alter this activity for k-2?

· How would you alter this activity for 3-5?
What are some ways you could integrate common core ELA? Math? 

Source: MA Science, Technology, Engineering Curriculum Framework, p. 100








