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Sustainable Science


Blue Mussels:
Expert Sustainable Engineers 
Lesson 3: Adaptation Investigation

Teacher Background and Overview:
Populations of animals change over time in response to stresses in their environment. These changes are referred to as adaptations: any body shape, process, or behavior that allows an organism to survive in its environment. 
Different kinds of mussels have developed unique adaptations that reflect the pressures faced by each species. Blue mussels live in high-energy environments with strong waves, while ribbed mussels live in low-energy areas like salt marshes. When comparing the byssal threads of these species, it is evident that the blue mussel has adapted to have stronger byssal threads because it must work much harder to stay attached to rocks than the ribbed mussel.
This lab focuses on animal adaptations by emulating the byssal threads in a mussel. Students will use yarn to simulate a byssal thread and collect data related to the strength of the yarn.

Time Required:
30 minutes

Learning Objectives: Students will…
· Investigate how yarn thread simulates byssal thread strength.
· Understand how physical characteristics are influenced by the environment.
· Use evidence to construct an explanation of how blue mussels and ribbed mussels have variations that help them survive. 
Standards:
NGSS
3-LS3-2 Use evidence to support the explanation that traits can be influenced by the environment. 
3-LS4-2 Use evidence to construct an explanation for how the variations in characteristics among individuals of the same species may provide advantages in surviving, finding mates, and reproducing.
3-LS4-3 Construct an argument with evidence that in a particular environment some organisms can survive well, some survive less well, and some cannot survive. 

Massachusetts Standards
STE
3-LS3-2 Distinguish between inherited characteristics and those that result from a direct interaction with the environment. Give examples of characteristics of living organisms that are influenced by both inheritance and the environment.
3-LS4-2 Use evidence to construct an explanation for how the variations in characteristics among individuals within the same species may provide advantages to these individuals in their survival and reproduction. 
3-LS4-3 Construct an argument with evidence that in a particular environment some organisms can survive well, some survive less well, and some cannot survive. 
ELA & Literacy
RSIT.3.2 Determine the main idea of a text, recount the key details, and explain how they support the main idea.
RSIT.3.3 Describe the relationship between a series of historical events, scientific ideas or concepts, or steps in technical procedures in a text, using language that pertains to time, sequence, and cause/effect. 
WS.3.1 Write opinion pieces on topics or texts, supporting a point of view with reasons.
	b. Provide reasons that support the opinion.
WS.3.2 Write informative/explanatory texts to examine a topic and convey ideas and information clearly.
	b. Develop the topic with facts, definitions, and details.
	d. Provide a concluding statement or section.
WS.3.8 Recall information from experiences or gather information from print and digital sources; take brief notes on sources and sort evidence into provided categories.
SL.3.1 Engage effectively in a range of collaborative discussions (one-on-one, in groups, and teacher-led) with diverse partners on grade 3 topics and texts, building on others’ ideas and expressing their own clearly.   
	b. Follow agreed upon rules for discussion. 
	d. Explain their own ideas and understanding in light of the discussion. 
SL.3.2 Determine the main ideas and supporting details of a text read aloud or information presented in diverse media and formats, including visually, quantitatively, and orally. 
SL.3.6 Speak in complete sentences when appropriate to task and situation in order to provide requested detail or clarification. 
LS.3.5 Demonstrate understandings of word relationships and nuances in word meanings.
	b. Identify real-life connections between words and their use. 

Materials:
· Samples of live mussels (if fresh mussels are unavailable, use photos such as Images 1 & 2)
· About 6” of plied yarn (at least 3 strands twisted around each other) per team of students
· Copies of Thread Lab Report
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Image 1: Blue Mussel				Image 2: Ribbed Mussel

Teacher Preparation:
· Cut pieces of yarn prior to class.

Keys to Success:
· If fresh mussels are not available, you can share images with PowerPoint. 
· Cut extra pieces of yarn to have on hand.

[bookmark: _GoBack]Procedure:
1. Begin by discussing inherited traits with students based on genetics being passed down, or adaptations based on organisms’ environments.
2. Ask if they notice any differences between the mussels. (If live mussels are available, pass them around and have students try to pull them off the attached object or pull on the byssal threads. Otherwise, show Images 1 and 2 in PowerPoint.)
3. Discuss differences between the higher- and lower-energy environments where the mussels live without telling students which mussel lives in each. 
4. Ask the class which mussel they think lives in the high-energy environment and which they think lives in the low-energy environment, and why.
5. Affirm and clarify student responses and discuss how the blue mussels have adapted to their harsh environment.
6. Team students with their partners from Lesson 2. Pass out and read over the Thread Lab Report together. 
7. Model how to untwist the strands of yarn. Have students work with their partners to make predictions and capture them in their lab reports.  
8. Pass out the yarns and have students follow the procedures in their lab reports. Have teams compare their predictions to their results.

Wrap-Up/Assessment:
9. Collect Lab Reports to be reviewed in Lesson 4.



Name(s):___________________________________________________ Date:______________

Adaptation Investigation: Lesson 3 Thread Lab Report

Read through all of the directions before beginning.

Prediction:  
What will happen when you try to pull apart the yarn? ____________________________________________________________________________________________________________________________________________________________
What will happen when you unravel the yarn and pull on individual threads? ____________________________________________________________________________________________________________________________________________________________

Materials:
· One piece of yarn about 6” long

Procedure:
1. With your partner, pull on the ends of the piece of yarn to try to break it. What happened?
_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________

2. Unravel the yarn so that there are thinner and thinner pieces and pull them apart to separate them. Continue repeating step 1 until the yarn breaks. What did you notice?
_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________

3.	Twist strands back together again. Keep twisting strands together until it's extremely difficult to break the strands. What happens to the strands when twisted together?
[bookmark: _gjdgxs]______________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Results:
Draw a picture of your yarn when you started. Draw another picture of your yarn when you were able to break it apart.





Discussion:  
What are some examples of when you might want a very strong material, like the twisted thread, to use underwater? __________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

What are some examples of when you might want a thread that is less strong, or not permanent, underwater?  __________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Choose another animal with physical characteristics that have adapted due to the living environment and describe those adaptations. __________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

What would happen to the mussels if we tried to switch their living environments (i.e., blue mussel tried to live in the low-energy environment and ribbed mussel tried to live in the ocean)? __________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Conclusion:
Do your results agree or disagree with the prediction you made at the beginning of this experiment? Why or why not?
____________________________________________________________________________________________________________________________________________________________
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