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	Standard(s)

	Students who demonstrate understanding can:

K-2-ETS1-1. Ask questions, make observations, and gather information about a situation people want to change to define a simple problem that can be solved through the development of a new or improved object or tool.

K-2-ETS1-2. Develop a simple sketch, drawing, or physical model to illustrate how the shape of an object helps it function as needed to solve a given problem.

K-2-ETS1-3. Analyze data from tests of two objects designed to solve the same problem to compare the strengths and weaknesses of how each performs.

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.

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 the problem.

3-5-ETS1-3. Plan and carry out fair tests in which variables are controlled and failure points are considered to identify aspects of a model or prototype that can be improved.
CCSS ELA-W.2.8 Recall information from experiences or gather information from provided sources to answer a question.
CCSS.ELA-LITERACY.SL.5.1.B Follow agreed-upon rules for discussions and carry out assigned roles.

CCSS.ELA-LITERACY.SL.5.1.C Pose and respond to specific questions by making comments that contribute to the discussion and elaborate on the remarks of others.

CCSS.ELA-LITERACY.SL.5.1.D Review the key ideas expressed and draw conclusions in light of information and knowledge gained from the discussions.



	Essential Question) / Central Focus

	How can we use data to design and redesign a prototype? 


	Learning Target

	Students will design a boat, test, and redesign the boat to hold more mass.


	Materials

	Lab sheets

20cm x 20cm pieces of heavy duty aluminum foil

Washers
Containers
Water

Paper towel 

	Engagement

	How would you design your own boat? 


	Exploration

	What are some ideas you would want to consider when sketching your boat design? Purpose? Size? 
How can you decide as a design team what to do with your boat?

Teams must design their boats on the lab sheet prior to receiving the aluminum foil. Once the design is approved, distribute the foil. One piece per team – no additional pieces even if torn. Students should be warned.

Once boats are built, distribute washers. Place one washer every 3 seconds.
Collect all boats after first test – must be intact.

Rank boats based on most washers held. Each washer has a mass of 8.2 grams. Depending on grade level, this could provide a nice opportunity to connect to math.
Have students examine the boats – what do the boats that held more mass have in common? What is different about the ones that held less? Emphasize that all designs contribute to our collective scientific knowledge.

	Explanation
	Academic Language

	Show a picture of a barge. Depending on the types of boats designed, there will be good opportunities to discuss why something like a canoe might not be optimal for this prototype. Allow students to think as a team about what they will do differently. Introduce density and its relation to mass and volume. How does increasing volume, decrease density?
What other design issues should you consider?
	Language Function (What do students do to communicate their scientific knowledge? – PICK ONE – analyze, explain, interpret, justify with evidence):

Vocabulary and/or symbols introduced or reviewed in this lesson: density, buoyancy, prototype
Syntax (What conventions will students use to communicate their knowledge – e.g., graph, table, lab report?): Students will diagram a boat and execute that design.
Discourse (How will students write or talk about their scientific understanding?): Based on data collection, students will redesign their prototypes to support an increased amount of mass. In complete sentences, students will complete their lab reports with an explanation of their understanding after redesigning the prototype.
Supports (What instructional supports will you use to support language function, vocabulary development, syntax and/or discourse?): Students will be in heterogeneous teams. Sentence starters could be provided for explanations of redesign. Students could also share the orally.


	Expansion

	Students will test their redesigned boats. Prior to testing – What is different about this boat? What makes you believe that this will be a better design? What do you know about density / buoyancy that you have applied to this design? How will you place your washers differently?


	Evaluation

	What did you change in your design? How did this affect density? How did this affect you boats’ ability to hold mass?
This will be recorded on the lab sheet.



	Differentiation / Accommodations

	ELL – Provide a graphic dictionary with key physical science terms such as density. Be sure to partner with a solid student leader who will be encouraging and will listen. Allow student to provide a verbal exit slip if desired. 

SPED – Be sure to partner with a mature student who will listen. If there is an aide, provide time for verbal check-ins through experiment. This is a great time to engage with whole class as we are making hypotheses and developing science understanding not just looking for correct answers. 

Advanced learners – Encourage students to do additional tests if time allows. Allow these students to test additional hypotheses – what would a change in water temperature do? How does washer placement affect your boat? 


	Reflection

	How did you change your lesson based on student responses and their informal assessment?

How will you use their formal assessment to plan/change your next lesson?



