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Polymers for the Planet 
Day 8: Sharing Our Findings 

Grade Level Grade 5 

Lesson Length One 50-minute session (if possible, consider adding another day) 

Lesson Overview 

Students review the data and findings compiled during their qualitative observations and 
quantitative testing trials. Design teams share their findings with the rest of the class. Using their 
own data and data from other design teams, students develop a plan for optimizing, or improving, 
their biopolymer formula. 

Connecting to the Next Generation Science Standards 

On Day 8, students make progress toward developing understanding across the following three 
dimensions: 

• Science and Engineering Practices: Constructing Explanations and Designing Solutions,
Obtaining, Evaluating, and Communicating Information

• Disciplinary Core Ideas: ETS1.B Developing Possible Solutions, ETS1.C Optimizing the
Design Solution

• Crosscutting Concepts: Cause and Effect

In the following table, the specific components addressed in this lesson are underlined and 
italicized. The specific connections to classroom activity are stated. 

Performance Expectations 

This lesson contributes toward building understanding of the following physical science performance 
expectations: 

5-PS1-4. Conduct an investigation to determine whether the mixing of two or more substances results in 
new substances. 

Specific Connections to Classroom Activity 
At this point, students should have figured out that mixing substances results in a new substance. In this lesson, 
students plan an investigation to test an optimized biopolymer. They make a plan based on evidence to mix a 
different set of substance to try to achieve a desired result. Students plan the investigation but do not conduct it 
(unless time allows). 

Dimension NGSS Element Connections to Classroom Activity 

Science and 
Engineering 

Practices 

Constructing Explanations and Designing 
Solutions 
• Generate and compare multiple solutions 

to a problem based on how well they 
meet the criteria and constraints of the 
design problem. 

In this lesson, students compare the findings 
from multiple groups. Students gather ideas 
from the evidence collected by other groups 
so they can revise their biopolymer design. 

http://www.nextgenscience.org/5spm-structures-properties-matter
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Obtaining, Evaluating, and Communicating 
Information 
• Communicate scientific and/or technical 

information orally and/or in written 
formats, including various forms of 
media as well as tables, diagrams, and 
charts. 

As students prepare for and present their mini-
presentations, they work to communicate 
technical information orally and through media. 

Disciplinary 
Core Ideas 

ETS1.B: Developing Possible Solutions 
• At whatever stage, communicating with 

peers about proposed solutions is an 
important part of the design process, 
and shared ideas can lead to improved 
designs. 

ETS1.C: Optimizing the Design Solution 
• Different solutions need to be tested in 

order to determine which of them best 
solves the problem, given the criteria and 
the constraints.

Students listen carefully to the evidence 
provided by other teams. Using this evidence, 
students redesign their biopolymer formula. 
The redesign should help students more 
closely meet the criteria and constraints of the 
design problem. 

Crosscutting 
Concepts 

Cause and Effect 
• Cause-and-effect relationships are 

routinely identified, tested, and used to 
explain change. 

Students present findings on cause-and-effect 
relationships in the biopolymer creation and 
testing. Students consider ways to change the 
biopolymer formula to produce different 
solutions. 

Middle School Extensions 
If you are adapting this module to a middle school context, consider the following performance expectations: 

MS-PS1-1: Develop models to describe the atomic composition of simple molecules and extended 
structures. 
MS-PS1-2: Analyze and interpret data on the properties of substances before and after the substances 
interact to determine if a chemical reaction has occurred. 
MS-PS1-3: Gather and makes sense of information to describe that synthetic materials come from 
natural resources and impact society. 

Learning experiences will need to be extended so that students use their knowledge of atomic composition and 
properties (at the middle school level: density, melting point, boiling point, solubility, flammability, and odor) to 
justify their optimization plans. 

Basic Teacher Preparation 

Students use the data they collected from their various testing trials for this lesson. Therefore, be 
sure each student and team has access to their Polymers for the Planet Student Handbook 
information. 

Refer to the Polymers for the Planet Student Handbook ahead of time so you can address any 
questions students might have. Day 8 documents can be found on pages 26–28 in the Polymers 
for the Planet Student Handbook. The documents used in this lesson are: 

• Sharing Our Findings (pages 26 and 27)
• Our Optimization Ideas (page 28)

http://www.nextgenscience.org/dci-arrangement/ms-ps1-matter-and-its-interactions
http://www.nextgenscience.org/dci-arrangement/ms-ps1-matter-and-its-interactions
http://www.nextgenscience.org/dci-arrangement/ms-ps1-matter-and-its-interactions
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Required Preparation Links/Additional Information 

 Review suggested teacher preparation
resources

Refer to the Suggested Teacher Resources at 
the end of this lesson 

Materials List 

No additional materials are needed for this lesson. 
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Day 8: Sharing Our Findings 

Introduction (10 minutes) 

Begin class by referencing the design and testing work that students have completed so far. 
Students started by defining the problem, they proposed a formula for their biopolymer, and they 
tested the biopolymer. At this point, students have likely found that their biopolymer did not meet 
the criteria and constraints as well as they had hoped. Tell students that this is a normal part of 
the engineering design process. Engineers often have to fail many times before they succeed. 
What is important, though, is that engineers refine and revise their work. In engineering, the 
process of revision and refinement is often referred to as optimization. 

Tell students that their goal is to optimize their biopolymer. The question for this lesson is, How 
can we optimize our biopolymer formula? 

One of the best ways to gather information for optimization is to share findings from different 
teams. All the teams used different formulas and likely found different results. In today’s lesson, 
students share their formula and their findings. Their goal is to gather more information from the 
other groups so they can use this information in their optimization process. 

Design Work: Prepare to Share Findings (10 minutes) 

Instruct the teams to review all data collected during their lab-based workshop days, their 
proposed formulas, and their criteria and constraints. Have students prepare for a mini-
presentation to their classmates about their proposed formula and their findings. Remind students 
that the goal of this presentation is to help their classmates optimize their own formulas and to get 
feedback on their own designs. The mini-presentation should include four sections:  

1. Criteria and Constraints
2. Proposed Formula
3. Findings
4. Questions and Suggestions

Each group member should contribute to the presentation. Students should record notes to 
prepare for their presentation on page 26 in the Polymers for the Planet Student Handbook. 

Extension 

You may want to reference an example of engineers learning from failures or unusual results. 
As an example of this, you could have students read and briefly discuss the Post-It Notes 
Were Invented by Accident article. 

http://www.todayifoundout.com/index.php/2011/11/post-it-notes-were-invented-by-accident/
http://www.todayifoundout.com/index.php/2011/11/post-it-notes-were-invented-by-accident/
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Whole Group Discussion: Share Findings (20 minutes) 

Have each group present their findings. Make sure that each presentation includes four sections: 

1. Criteria and Constraints
2. Proposed Formula
3. Findings
4. Questions and Suggestions

During the Questions and Suggestions section, classmates may ask questions about the 
biopolymer formula to help their own designs. Classmates may also offer suggestions. The goal is 
to help students get ideas from other teams to optimize their biopolymer designs. 

Have students record notes from the presentations on page 27 in the Polymers for the Planet 
Student Handbook. 

Design Work: Optimize Our Formula (10 minutes) 

After the presentations, instruct teams to meet to discuss their optimization process. Based on the 
information from the mini-presentations, students should have ideas for optimization. 

Instruct students to record their ideas for optimization. Tell them their optimization ideas must be 
supported by evidence. The evidence used could be from their own biopolymer or from the 
biopolymers developed by other teams. Have students record their ideas for optimization on page 
28 in the Polymers for the Planet Student Handbook. 

Assessment 

Several opportunities for formative assessment exist in this lesson: 

• Polymers for the Planet Student Handbook entries can be used to monitor student
progress during the module. Focus specifically on student notes on pages 26 and 27.

• Assess student presentations to gather evidence regarding student progress on key
disciplinary core ideas, science and engineering practices, and crosscutting concepts.

• Use student optimization plans (page 28) to assess student progress on key learning.

Use the identified assessment opportunities to monitor student progress on disciplinary core 
ideas, science and engineering practices, and crosscutting concepts. Provide appropriate 
supports or extensions when necessary.  

Reference Appendix B for suggestions for meeting the needs of all learners. 

Extension 

If time allows, repeat Days 4 through 8 to allow students to optimize their biopolymer formula. 
The optimization process could also help students make progress on 3-5-ETS1-2. 
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Community Connections 

Consider asking students to invite adult guests to provide feedback on their optimization 
presentations. 

Suggested Teacher Resources 

Meeting the Needs of All Learners 
Polymers for the Planet Teacher 
Handbook, Appendix B 

Polymers for the Planet Student Handbook [Resource Link] 

Post-It Notes Were Invented by Accident 
(article) 

[Web Link] 

https://www.teachingchannel.org/polymers-engineering-unit-boeing
http://www.todayifoundout.com/index.php/2011/11/post-it-notes-were-invented-by-accident/

