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Sustainable Science


Animal Adaptations and 
Engineering Design

Teacher Background and Overview:  
Nature can inspire scientists, designers, and engineers with new ideas for sustainable innovations. Green chemistry is the science that provides tools to create safer products and materials at the beginning stages of their design. Biomimicry, the science and art of emulating nature’s best biological ideas to solve human problems, is a tool that green chemists use as they create chemical products and processes. The Earth has been the thriving habitat for a huge variety of organisms for 3.8 billion years. Consider how animals make their own shelter and get all the food they need without having to use any gas or electricity, or taking more than they need, while only producing waste that can be used by other living things. When chemists and other scientists use biomimicry as source of ideas for sustainable innovation, they may easily work within the principles of green chemistry.

[bookmark: OLE_LINK56][bookmark: OLE_LINK57]In this unit, students will explore examples of biomimicry technologies and examine traits that have enabled animals to adapt to their environment. Students will then consider how animal adaptations can help them design a shelter that would withstand severe weather conditions.

Additional Resources:
Biomimicry basics: Ask Nature https://asknature.org
Engineering basics: Engineering is Elementary https://eie.org

Lesson Summaries:
Lesson 1: Form and Function
Time Required: 30 minutes
In this lesson, students will take an active role in understanding adaptations and evolution as they evaluate the effectiveness of various bird beaks for different kinds of food. This lesson will set the stage for the rest of the unit, as students learn that function is the intersection of biology, chemistry, and design. Once they understand that the various forms and behaviors of animals perform specific functions, they will be able to consider how nature may help them in engineering solutions for problems faced by humans. 

Lesson 2: ABC’s of Biomimicry
Time Required: 30 minutes
This lesson introduces biomimicry and connects animal adaptations to examples of technologies inspired by animal form. Students decode and define the word biomimicry and are introduced to its relevance through reading. The class will then consider various innovations inspired by birds, which will prepare them to think about how adaptations in nature can help them solve challenges presented later in the unit.
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Lesson 3: Animal Homes
Time Required: 30 minutes
In this lesson, students will be asked to research animal homes from different environments. They will use their research in the final lesson of the unit to design a shelter based on animal homes that would keep them safe when exposed to severe weather.

Lesson 4: Building with Biomimicry
Time Required: 30 minutes + optional 30-minute presentation
[bookmark: _GoBack]The unit wraps up with the students utilizing the engineering design process to design a shelter that holds up to extreme weather conditions. Students will use the animal homes they researched in Lesson 3 for sources of inspiration as they design their shelter.

Standards:
NGSS
3-LS3-2 Use evidence to support the explanation that traits can be influenced by the environment. Lesson 1, Lesson 3 
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. Lesson 1, Lesson 3 
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. Lesson 1, Lesson 3 
3-ESS3-1 Engineers improve existing technologies or develop new ones to increase their benefits, decrease known risks, and meet societal demands. Lesson 1, Lesson 2 
3-5-ETS1-1 Define a simple design problem reflecting a need or a want that includes specified criteria for success and constraints on materials, time, or cost. Lesson 4
3-5-ETS1-2 Generate and compare multiple possible solutions to a problem based on how well each is likely to meet the criteria and constraints of a problem. Lesson 4

Massachusetts Standards
STE
3.3-ESS3-1 Evaluate the merit of a design solution that reduces the damage caused by weather. Lesson 4
3.3-LS3-1 Provide evidence, including through the analysis of data, that plants and animals have traits inherited from parents and that variation of these traits exists in a group of similar organisms. Lesson 1 
3.3-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. Lesson 1, Lesson 3
3.3-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. Lesson 1, Lesson 3, Lesson 4 
3.3-5-ETSI-4(MA)  Gather information using various informational resources on possible solutions to a design problem. Lesson 3, Lesson 4

ELA & Literacy
RSIT.3.1 Ask and answer questions to demonstrate understanding of a text, referring explicitly to the text as the basis for the answers. Lesson 1, Lesson 2 
RSIT.3.2 Determine the main idea of a text; recount the key details and explain how they support the main idea. Lesson 1, Lesson 2
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. Lesson 2
RSIT.3.5 Use text features and search tools (e.g. key words, sidebars, hyperlinks) to locate information relevant to a given topic. Lesson 3
RSIT.3.7 Use information gained from illustrations (e.g., where, when, why, and how key events occur) and the words in a text to demonstrate understanding of the text (e.g., where, when, why, and how key events occur). Lesson 3, Lesson 4 
RSFS.3.3 Know and apply grade-level phonics and word analysis skills in decoding words. Lesson 2
a. Identify and know the meaning of the most common prefixes and derivational 
suffixes. 
b. Decode words with common Latin suffixes.
c.  Decode multisyllable words. 
RSFS.3.4 Read with sufficient accuracy and fluency to support comprehension. Lesson 2, Lesson 3
a. Read grade-level text with purpose and understanding.
WS.3.1 Write opinion pieces on topics or texts, supporting a point of view with reasons. Lesson 1, Lesson 3 
	b. Provide reasons that support the opinion. 
WS.3.2 Write informative/explanatory texts to examine a topic and convey ideas and information clearly. Lesson 2, Lesson 3, Lesson 4
	b. Develop the topic with facts, definitions, and details.
	d. Provide a concluding statement or section. 
WS.3.7 Conduct short research projects that build knowledge about a topic. Lesson 3 
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. Lesson 1, Lesson 3, Lesson 4
LS.3.5 Demonstrate understandings of word relationships and nuances in word meanings. Lesson 2  
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. Lesson 1, Lesson 3, Lesson 4 
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. Lesson 1

Math 
3.MD.3 Draw a scaled picture graph and a scaled bar graph to represent a data set with several categories. Solve one- and two-step “how many more” and “how many less” problems using information presented in scaled bar graphs. Lesson 1 
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