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Notice: The materials in this document were developed by faculty from Eastern 
Michigan University and staff of Creative Change Educational Solutions and may 

not be used or reproduced without citing Designed by Nature. 
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The 5 – Step Learning Cycle 

 Engage 

 Explore  

 Explain  

 Elaborate 

 Evaluate 

Title:  
Design Challenge 

What makes a product 
“Designed by Nature?” 
Students generate criteria 
based on prior learning, and 
then rate examples of items 
such as shoes and furniture.  
(15 min.) 

Design challenge: Students pick 
a product, select materials, draw 
a prototype of their design, and 
justify their choices based on 
DbyN criteria.   Students then 
present their designs. (45 min.) The teacher presents a summary 

of DbyN criteria based on the 
content of previous lessons.     
Students then consider how this 
knowledge can help them in       
different types of careers.  
(15 min.) 

As they adopt the perspective 
of a business person, designer, 
or other career, students make 
job-related decisions about 
material use and product 
choices. (15 min.) 

Multiple-choice and written 
prompts assess students’ 
abilities to apply DbyN      
criteria and justify their 
choices.  (10 min.) 
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Enduring 
ideas: 
 
Students will 
understand 
that . . .  

This lesson reinforces the following concepts introduced in lessons 1-5:       
biodegradable, compostable, recyclable/non-recyclable, toxic/non-toxic,      
organic/conventional growing methods, Fair Trade, price, and cost. 
• A product that is “Designed by Nature” is made in ways that are              

environmentally –friendly and socially responsible. 
• Many kinds of jobs require knowledge about product life cycles, and       

decisions about what products to use, make, promote, or purchase. 
• Designing a product is the first step in the life cycle process.  The         

decisions made in the design stage affect the environmental and             
social impacts of the other life cycle stage: production, consumption, and 
disposal. 

Lesson 
Objective 1 
 
Lesson 
Objective 2 
 
Lesson 
Objective 3 
 
Lesson 
Objective 4 
 
Lesson 
Objective 5  

Generate traits that make a product “designed by nature.” 
 
 
Apply knowledge of products to make informed choices in various workplace situations. 
 
 
Describe examples of product-related decisions encountered in the workplace.  
 
 
Select materials and design a product that reflect DbyN traits.  
 
 
Justify product and materials choices.  

Michigan  
Benchmarks  

E2.4d Describe the life cycle of a product, including the resources, production,    
packaging, transportation, disposal, and pollution. 

NSE Standard  Science in Personal and Social Perspectives – Populations, resources, and environments. 
Unifying Concepts and Processes – Form and Function 
Science As Inquiry – Abilities necessary to do scientific inquiry: Use data to construct 
a reasonable explanation. 

Process skill  Making models 

5E step  Explore, Elaborate, Evaluate 

Thinking Level  Divergent Thinking  - from Skills for Thinking  or 
Synthesis  Level - Bloom’s Taxonomy 
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Materials:  
For Pre-assessment 

• Lesson 6 Pre-Assessment Student Handout (2 pages — make 1 
copy per student) 

• Answer key and scoring guide for pre/post assessment (2 pages) 

For Engage  • Is this designed by Nature? (Student Handout — 2 pages)  

For Explore  • Understanding Product Life Cycles Activity (5 pages) 

For Explain • “Designed by Nature” (Student Handouts and Transparency) 

For Elaborate • Design Challenge! Instructions (Student Handout) 
• Design Challenge! Furniture Drawing (Student Handout) 
• Design Challenge! Product Promotion (Student Handout) 
• Each pair or trio of students will need the following materials to 

construct their prototype pieces of furniture.   
• a piece(s) cardboard or posterboard, at least 8 ½” x 11” 
• scissors 
• glue, tape, or stapler 
• cotton balls (to represent filling for chairs or couches) 
• scraps of fabric (to represent upholstery) 
• Suggested: Collect and have samples of some of the different 

materials listed on the Materials Cards.  Materials you may be 
able to find include wood, cotton, metal, or bamboo.  

For Evaluate • Lesson 6 Post-Assessment Student Handout (2 pages — make 1 
copy per student) 

Additional Preparation For Engage: Draw the following spectrum on the board with the text 
as noted. 
 
 
 
 
• For the Elaborate (the design activity), students will work in 

pairs or a group of three.  Each group will choose one product 
(shoes, furniture, or a sweatshirt) and will get a complete set of 
Material Cards for that product.  Assuming 25 students, you will 
have 9-12 groups, or 3-4 pairs/groups working on each product.  
To accommodate this, make 3-4 copies of each product’s cards 
ahead of time.  Make extra copies as needed if you anticipate 
that one product will be more popular than the others.  (See the 
Materials Cards in the Appendix.) 

No, it’s not       
designed by nature…  

Not sure/I need 
more information.  

Yes, it is designed 
by nature…  
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Introduction and  
Pre-Assessment   
 

Materials  

• Lesson 6 Pre-Assessment Student Handout (2 pages — make 1 
copy per student) 

Approximate Time 10 minutes 

Procedure   • Tell students that in the past five sessions, they have learned 
about product life cycles, the science of using materials, and the 
impacts on workers and the environment.  Explain that in this 
session, students will apply their knowledge to select and design 
products that are “Designed by Nature.” 

• Administer pre-assessment. 

Engage 
 

Materials  

• Is this Designed by Nature? (Student Handout — 2 pages)  

Approximate Time 15 minutes 

Procedure • Ask students to consider what it means if something is 
“Designed by Nature” (DbyN).  Have students generate        
characteristics or traits based on what they have learned so far.  
Take oral responses and record them on the spectrum under the 
‘Yes, it’s DbyN because it’s . . . ’ end of the spectrum.  Possible 
responses: “A product is DbyN if it . . . . 

ο uses biodegradable materials 
ο is made in ways that reduce or eliminate toxic materials 
ο is made in ways that treat workers fairly  
ο can be recycled, reused, or composted 
ο is durable, but still compostable or recyclable after its 

life is over 
 

Note: The goal is not to develop a comprehensive definition, but 
rather to elicit previous knowledge; however, if students’ lists are 
incomplete, add some of the phrases above so students have a basis 
for judging the products presented in the activity.  
• Then ask students what it means if something is NOT Designed 

by Nature.  Record responses on the opposite end of the      
spectrum. Possible responses: “A product is not DbyN if it . . . 
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Engage 
Procedure cont. 

ο uses non-biodegradable materials that can’t be recycled 
ο is made in ways that use toxic materials 
ο is made in ways that treat workers unfairly 
ο can’t be recycled, reused, or composted 
ο breaks easily and has to be thrown away 

 
Again, add to students’ responses if needed. 
 
• Direct students to the first page of the ‘Engage’ handout (the 

page that shows the ‘Spoon Lounge’).  Review the directions. 
• Using the Spoon Lounge shown as an example, ask students to 

consider whether the product is “designed by nature” according 
to the criteria they generated.  Take verbal responses, having 
students justify their choice.  (Responses will likely vary from 
‘Yes, the product is DbyN, to ‘Not sure.’)  Have students place an 
‘X’ on the appropriate place on the spectrum on their handouts as 
you do the same on the transparency.  It’s OK to mark more than 
one place on the transparency based on student responses. 

• Then, tape a copy of the handout (use one of the student’s) to 
the corresponding point on the spectrum on the board.  (If    
students’ responses are varied, tape the handout to a point that 
represents an ‘average’ of the students’ responses.) 

• Direct students to the Engage, page 2 handout.  Give students 3 
minutes to review and rate Products 2 and 3 in the same way. 

• Ask two students to come up to the board and write the number 
of the product on the appropriate place on the spectrum based 
on their rating.  (If the handout is not bound in a booklet, 
students can tape it on the appropriate place on the spectrum.)  
Ask the    students to explain their responses.  Have a few other 
students verbally share their responses. 

• As students share their responses, point out that there is no 
single or definitive answer based on the limited information 
available.  Emphasize that there are always multiple issues to 
consider with each product.  To illustrate this, point out the   
following considerations about Products 2 and 3 and how this  
affects their DbyN ‘rating’: 
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Engage 
Procedure cont. 

ο Product 2, the shoes:  The product can be considered 
DbyN because it is made from all re-used materials.    
However, there is no information provided about the labor 
conditions, so ‘I don’t know/Need more information’ is also 
a justifiable response. 

ο Product 3, the couch: The couch leans toward being not 
DbyN because of the polyurethane coating over the 
leather.  This prevents the leather, which could            
potentially biodegrade, from doing so.  However, the wood 
frame is biodegradable or reusable if the couch were   
dismantled when disposed of; however, this is unlikely as 
discarded furniture is typically put in a landfill.  Because 
of these mixed traits, ‘Not Sure’ or ‘Not DbyN’ are      
justifiable choices. 

• End the activity by re-emphasizing the many factors that must 
be taken into account when making decisions about products, and 
that the next activity will enable them to experience this from 
the perspective of different careers. 

Explore  

Materials  

• Understanding Product Life Cycles Activity (5 pages) 

Approximate Time 15 minutes 

Procedure  Summary: In this activity, students will apply their ‘DbyN’ knowledge 
to a job-related decision.  Students will assume the role of someone 
in a job that has to review and decide between two products to use 
or sell.   
• Refer students to the Explore Directions handout.  (If desired, 

project this handout as a transparency to refer to while         
reviewing the directions.) 

• Review point 1. of the directions with students, emphasizing that 
they will assume the role of someone in a job as described in the 
four cases.  Have a student(s) read aloud the four case studies 
(i.e., one student per case). 

• Give students a minute to select a case and to mark it in the box 
as noted. 

• Go on to point 2. of the directions, noting that students are to 
mark all their responses in the box using the prompts provided. 
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Explore 
Procedure cont. 

• When students are clear on the directions, give students 5-10 
minutes to review their case, select the product they will use, 
and record their reasons.  While students’ reasons for their 
choices will vary, their responses should identify specific 
“designed by nature” criteria, such as “the ingredients were less 
toxic”, “the material is biodegradable”, or “the product didn’t 
involve child labor” (for the chocolate). 

• Have students explain their response with a partner, and take 
some verbal responses.  Ask students to explain why they made 
the choices they did.  Summarize common themes. 

• Wrap-up by telling students that now they will continue by    
looking at specific definitions of “Designed by Nature.” 

Explain  

Materials  

• “Designed by Nature” (Student Handouts and Transparency — 3 
pages) 

Approximate Time 10 minutes 

Procedure Part 1: Defining “Designe d by Nature” (5 minutes) 
• Direct students to the Explain handout as you project the     

corresponding Answer Key/Transparency.  
• Review the criteria for “Designed by Nature” as students take 

notes on their page using the table provided.  As you explain, 
make reference to criteria and factors students have already 
mentioned, and emphasize the bolded words/phrases, which    
review concepts from previous lessons.   

 
Part 2: How DbyN knowledge applies to different careers  
(5 minutes) 
• Direct students to the Explain, Part 2 handout. 
• Read point 1. of the directions.  Ask a student to choose a       

career and then read the question/decision that worker will 
face.  Then ask students to think of other questions/decisions 
that worker would face. Take oral responses and/or have 
students write    responses in the spaces provided.  (Possible 
responses are on the Answer Key in the Appendix, Part 2.) 
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Explain 
Procedure cont. 

• Then review point 2. of the directions. (Students are to fill in 
their own career and generate examples of DbyN-related       
decisions they will make in that career.)  Give students five   
minutes to complete the task. 

• Have students share with a partner, and then take verbal       
responses. 

 
Part 3 (optional-5 minutes) 
• Pending student interest and time, present the Explain Part 3 

handout/transparency, “Gimmick or green?”  This page provides 
an overview of the meanings and usage behind ‘organic’, ‘Fair 
Trade’, and ‘natural’ – four terms that students may encounter in 
their role as consumers. 

• Explain that many companies know that consumers are seeking 
DbyN-type products, and so they often use terms such as 
“natural” to appeal to these consumers.  However, as explained on 
the page, point out that not all marketing words really mean   
anything. 

• “Organic” and “Fair Trade” are terms that carry certification 
and recognition; thus, a product that carries these terms/labels 
must meet certain criteria established by the government (in the 
case of organic), or an international certification body (for ‘Fair 
Trade’).  These terms thus have more weight and meaning. 

• On the other hand, “natural” has no real meaning, and so      
manufacturers use it without any oversight or regulation.  A 
claim that something is “natural” is no real guarantee of quality.  
Tell kids that a dead squirrel is natural, but they might not want 
it in their food.  Thus, a wise consumer has to read the label and 
see what is really in the product, and assess if “natural” carries a 
benefit in each case. 



©2007—Eastern Michigan University and Creative Change Educational Solutions 
Designed by Nature Lesson 6 — Page 10 

Design Challenge 

Designed by 
 Nature 

Teacher’s Guide 

Elaborate  

Materials  

• Design Challenge! Instructions (Student Handout) 
• Design Challenge! Furniture Drawing (Student Handout) 
• Design Challenge! Product Promotion (Student Handout) 
• Each pair or trio of students will need the following materials to 

construct their prototype pieces of furniture.   
• a piece(s) cardboard or posterboard, at least 8 ½” x 11” 
• scissors 
• glue, tape, or stapler 
• cotton balls (to represent filling for chairs or couches) 
• scraps of fabric (to represent upholstery) 
• Suggested: Collect and have samples of some of the different 

materials listed on the Materials Cards.  Materials you may be 
able to find include wood, cotton, metal, or bamboo.  

Approximate Time 45 minutes 

Procedure  Summary: In this activity, students develop a design for shoes,    
furniture, or a “hoodie” sweatshirt.  Materials Cards in the Appendix 
provide examples of materials students can use for their product.  
Students will base their design on the Material Card(s) they select. 
Preparation note: Students will work in pairs or a group of three.  
Each group will choose one product (shoes, furniture, or CD          
packaging), and will get a complete set of cards for that product.  
Assuming 25 students, you will have 9-12 groups, or 3-4 pairs/groups 
working on each product.  To accommodate this, make 3-4 copies of 
each product’s cards, and give each pair/group a copy of the cards 
for their product. 
• Put students in pairs or groups of three.  
• Direct students to the Design Challenge Directions handout.    

Review the first step of directions with students, telling          
students they will have to select a product to design.   

• Review the second step, describing and showing examples of the 
Materials Cards students will get.  Emphasize that each Material 
Card describes the benefits and drawbacks of the material.  
Model the process for reviewing and selecting the Material Cards 
(point b. in the directions).  (“Let’s say I’m designing shoes.  This 
Material Card is for recycled rubber.  It says (read benefits and 
drawbacks listed on the card).”  Ask students how they would   
decide whether or not to use the material.  As noted in points c. 
and d., tell students they should keep the cards they want to use, 
and put aside discarded ones.  Students can also suggest their 
own material on a blank card. 
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Elaborate  

Procedure cont. 

• Review the directions for Step 3, in which students create a 
drawing of their design.  Emphasize the criteria provided.  Note:  
If desired, students’ drawings can be used as part of the lesson 
assessment.  Using the rubric provided, assign 0, 1, or 2 points 
for the ‘no’, ‘incomplete’, or ‘yes’ levels as noted. 

• Review the directions for Step 4, in which students promote 
their product by writing a description for a catalog, website, or 
advertising venue.  Here, students’ writing can be used as part of 
the lesson assessment.  Using the rubric provided, assign 0, 1, or 
2 points for the ‘no’, ‘incomplete’, or ‘yes’ levels as noted. 

• When students are clear on the steps, have them begin working.  
To keep students on task, allocate a specific amount of time to 
complete each task, reviewing directions again before each step 
as needed.  Suggested breakdown:  

ο Step 1: Have students choose a product, discussing it with 
their partner/group.  (1 minute) 

ο Step 2: Pass out appropriate Materials Cards to each 
pair/group. (1 minute)  Have students review and select 
the materials they will base their designs on.  (5 minutes) 

ο Step 3: Have students work on designs. (15-20 minutes) 
ο Step 4: Have students write their promotions.               

(5-10 minutes)  
• Then, have students present their drawings and product         

descriptions.  (5-10 minutes)  Here, you can grade students’ work 
using the guidelines noted above. 

Evaluate  

Materials  

• Lesson 6 Post-Assessment Student Handout (make 1 copy per 
student) 

Approximate Time 10 minutes 

Procedure   • Have students fill out the post-assessment. 
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Safety  
Recommendations 

Before teaching this lesson, we encourage all instructors to first 
visit the website of the Council of Science Safety Supervisors, 
CSSS, (http://www.csss-science.org/safety.shtml) and read the 
General Science Safety section including their safety check-list and 
recommendations.  From the CSSS recommendation list we          
specifically call your attention to the following items: 
• Always perform an experiment or demonstration prior to allowing 

students to replicate the activity.  Look for possible hazards.  
Alert students to potential dangers. 

• Safety instructions should be given orally and be posted each 
time an experiment is begun. 

• Constant surveillance and supervision of student activities are 
essential. 

• Never eat or drink in the laboratory or from laboratory      
equipment.  Keep personal items off the lab tables. 

• Teachers must set good safety examples when conducting    
demonstrations and experiments. They should model good lab 
safety techniques such as wearing aprons and goggles. 

• Rough play or mischief should not be permitted in science    
classrooms or labs. 

• All work surfaces and equipment in the chemical or biological 
laboratory should be thoroughly cleaned after each use. 
 

In addition to the general safety advice from the CSSS, we        
recommend these specific guidelines for this lesson:   
• All materials used in the activities are non-toxic and safe for 

students and the teacher to handle, however, students should be 
reminded to wash their hands at the conclusion of the lesson. 
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References and 
Resources 

Information on plastic/pape r CD sleeve production: 
• http://www.ezinearticles.com/?Recycled-CD-Jewel-

Cases&id=302153) 
• ww.eia.doe.gov/kids/energyfacts/saving/recycling/solidwaste/

paperandglass.html  
• es.epa.gov/techinfo/facts/chmr/strtgy6.html 
 
Information on food container production: 
• www.earthresource.org  
• Center for Disease Control: www.atsdr.cdc.gov/toxprofiles/

phs3.html 
 
Information on chocolate production: 
• http://www.american.edu/ted/chocolate-slave.htm - Works    

referenced here include 
• Antislavery International. "Trafficking" section. 
• Chatterjee, Sumana and Sudarsan Raghavan. "A Taste of      

Slavery: How Your Chocolate May be Tainted." Knight Ridder 
Washington Bureau. 24 June 2001. 

• Chatterjee, Sumana. "Chocolate Companies Fight 'Slave Free' 
Labels on Products." Washington Bureau. 31 July 2001. 

• Child Labor Coalition. "Nothing Sweet: Child Slave Labor in Ivory 
Coast" section. 

• Chocolate Manufacturers Association. "CMA Launches Initiative 
to Address West African Labor Issues" and "Chocolate Industry 
Plan Summary" and "Global Chocolate, Cocoa Industry, Partners 
Meet in Ghana to Launch Region-Wide Program to Promote      
Responsible Cocoa Labor Practices" sections. 

• CIA Factbook. "Cote d'Ivoire," "Mali." (https://www.cia.gov/
library/publications/the-world-factbook/geos/ml.html).  

• Department of Labor. "About Child Labor," and "Executive      
Order" section.  (http://www.dol.gov/dol/topic/youthlabor/).  

• Free the Slaves Organization. "Modern Slavery" section. 
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References and 
Resources cont. 

• Gbetibouo, Mathurin and Christopher L. Delgado. "Lessons and 
Constraints of Export Crop-Led Growth: Cocoa in Ivory Coast." 
The Political Economy of Ivory Coast. Ed. I. William Zartman, et 
al. New York: Praeger, 1984. 

• Global March. "Worst Forms of Child Labor" section. 
• Grace, Brewster. "In Focus: WTO Trade and Labor Standards." 

Light Party: April 2000. 
• Grootaert, Christiaan. "Child Labor in Cote d'Ivoire." The Policy 

Analysis of Child Labor: A Comparative Study. Ed. Christian 
Grootaert, et al. New York: St. Martin's Press, 1999. 

• International Institute of Tropical Agriculture. Child Labor in 
the Cocoa Sector of West Africa. August 2002. 

• International Labor Organization. "Child Labor IPEC" section.  
(http://www.ilo.org/global/Themes/Child_Labour/lang--en/
index.htm) 

• Raghavan, Sudarsan. "A Taste of Slavery: Lured by a Promise of 
Money." Knight Ridder Washington Bureau. 24 June 2001. 

• Raghavan, Sudarsan. "Malians Work to Free Child Laborers." 
Knight Ridder Washington Bureau. 24 June 2001. 

• State Department. "By the Sweat and Toil of Children," 1995. 
• State Department. Human Rights Report, 2000.                

(http://www.state.gov/g/drl/rls/hrrpt/2000/)  
• UNICEF. "Child Rights" section. (http://www.unicef.org/

index.php).  
• Varangis, Panos and Gotz Schreiber. "Cocoa Market Reforms in 

West Africa." Commodity Market Reforms: Lessons of Two   
Decades. Ed. Takamasa Akiyama, et al. Washington DC: World 
Bank, 2001. 

• Word Trade Organization. "Trade and Labour Standard" section. 
 
Information on hair care products and cosmetics 
• http://www.organicconsumers.org/bodycare/toxic cosmetics.cfm 
• National Institutes of Health/National Center on Biotechnology 

Information: Bethesda.  http://www.ncbi.nlm.nih.gov/ 
• http://www.coopamerica.org/pubs/realmoney/articles/

cosmetics.cfm 
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References and 
Resources cont. 

Background on the role of the Food  and Drug             
Administration (FDA) on the regulation of cosmetics and 
personal care products:  
 
Summary: The FDA does not regulate or require companies to do 
safety testing of their cosmetic products before they are released 
to the marketplace. Neither cosmetic products or cosmetic          
ingredients are reviewed or approved by the FDA before they are 
sold to the public. 
Details are contained in the following text. taken verbatim from the 
FDA’s Center for Food Safety and Applied Nutrition. 
http://www.cfsan.fda.gov/~dms/cos-toc.html,  
Retrieved January 30, 2007 
 
“The two most important laws pertaining to cosmetics marketed in 
the United States are the Federal Food, Drug, and Cosmetic Act 
(FD&C Act) and the Fair Packaging and Labeling Act (FPLA).” 
“The FD&C Act prohibits the marketing of adulterated or           
misbranded cosmetics in interstate commerce. Violations of the Act 
involving product composition--whether they result from              
ingredients, contaminants, processing, packaging, or shipping and 
handling--cause cosmetics to be adulterated and subject to        
regulatory action.” 
Does FDA approve cosmetics before they go on the market? 
FDA's legal authority over cosmetics is different from other    
products regulated by the agency, such as drugs, biologics, and 
medical devices. Cosmetic products and ingredients are not subject 
to FDA premarket approval authority, with the exception of color 
additives. However, FDA may pursue enforcement action against  
violative products, or against firms or individuals who violate the 
law. 
 
Who is responsible for substantiating the safety of cosmetics? 
Cosmetic firms are responsible for substantiating the safety of 
their products and ingredients before marketing. Failure to        
adequately substantiate the safety of a cosmetic product or its   
ingredients prior to marketing causes the product to be misbranded 
unless the following warning statement appears conspicuously on the 
principal display panel of the product's label: 
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References and 
Resources cont. 

"Warning--The safety of this product has not been                        
determined."  (21 CFR 740.10) 
In addition, regulations prohibit or restrict the use of several      
ingredients in cosmetic products and require warning statements on 
the labels of certain types of cosmetics. 
 
In general, except for color additives and those ingredients which 
are prohibited or restricted from use in cosmetics by regulation, a 
manufacturer may use any ingredient in the formulation of a       
cosmetic provided that the ingredient and the finished cosmetic are 
safe, the product is properly labeled, and the use of the ingredient 
does not otherwise cause the cosmetic to be adulterated or        
misbranded under the laws that FDA enforces. 
 
Can FDA order the recall of a hazardous cosmetic from the 
market?  
Recalls of cosmetics are voluntary actions taken by manufacturers 
or distributors to remove from the marketplace products that    
represent a hazard or gross deception, or that are somehow         
defective. FDA categorizes a firm's action as a recall (as opposed to 
a market withdrawal) when it determines that the product hazard or 
defect represents a violation of the FD&C Act. 
FDA is not authorized to require recalls of cosmetics but does   
monitor companies that conduct a product recall and may request a 
product recall if the firm is not willing to remove dangerous      
products from the market without FDA's written request. Recalls 
are addressed in Title 21 of the Code of Federal Regulations (CFR), 
sections 7.40 through 7.59. 
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References and 
Resources cont. 

Does FDA test cosmetics?  
The FD&C Act does not subject cosmetics to FDA premarket       
approval in order to be marketed legally. However, FDA collects 
samples for examination and analysis as part of its plant inspections, 
import inspections, and follow-up to complaints of adverse reactions. 
FDA may also conduct research on cosmetic products and             
ingredients to address safety concerns. 
 
The agency does not function as a private testing laboratory, and in 
order to avoid even the perception of conflict of interest, does not 
recommend private laboratories to consumers or manufacturers for 
sample analysis. Testing laboratories are listed in your telephone  
directory. 
 
Must cosmetic manufacturers register with FDA? 
Manufacturers are not required to register their cosmetic           
establishments, file data on ingredients, or report cosmetic-related 
injuries to FDA. However, companies are encouraged to register 
their establishments and file Cosmetic Product Ingredient      
Statements with FDA's Voluntary Cosmetic Registration Program 
(VCRP). 
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Appendix 
 
 
Pre-Assessment:  

ο Lesson 6 Post-Assessment Student Handout (2 pages — make 1 copy per student) 
 

For Engage: 
ο Is this Designed by Nature? (Student Handout — 2 pages)  
 

For Explore: 
ο Understanding Product Life Cycles Activity (5 pages) 
 

For Explain: 
ο “Designed by Nature” (Student Handouts and Transparency — 3 pages) 
 

For Elaborate: 
ο Design Challenge! Instructions (Student Handout) 
ο Design Challenge! Furniture Drawing (Student Handout) 
ο Design Challenge! Product Promotion (Student Handout) 
 

For Evaluate: 
ο Lesson 6 Post-Assessment Student Handout (2 pages — make 1 copy per student) 
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Pre-Assessment for Lesso n 6: Design Challenge 
“Show Us What You Already Know” questions:  

 
Name _________________ Date: _______ 

 
1. Imagine you own a shoe company and you are taking steps to reduce the environmental      

impacts of making sport shoes.   Which of the following methods would you use?  Circle all 
that apply and then explain why you made your choice. 

 
 a. Use organic cotton instead of conventional cotton. 

b. Reduce energy used for transportation by manufacturing the shoes in the same region 
where they will be sold, instead of shipping the shoes around the world. 

c. Use vinyl (made of petroleum) instead of a biodegradable material. 

d. Use recycled rubber for the soles instead of plastic. 
 
 
 
 
 
 
 

2. Imagine you are designing and manufacturing furniture for your room, such as a couch or 
chair.  If your goal is to create something that is “designed by nature,” which of the      
following things might you do as you design and make your product?  Circle all that apply. 

 
 a. I’ll select biodegradable materials, such as wood and cotton. 

 b. I won’t think about the type of glues I use. 

 c. I’ll use the cheapest fabric available.  

 d. I’ll use recycled wood or other re-used materials. 

Explain why you chose the method(s) you did:  

 

 

Explain why you chose the response(s) you did:  
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Pre-Assessment for Lesso n 6: Design Challenge 
“Show Us What You Already Know” questions:  

 
Name _________________ Date: _______ 

 
3. Imagine you own a restaurant, and your goal is to serve food that is “healthy for people and 

the planet.”  Which of the following would you take into account as you shop for the food 
for your recipes? Circle all that apply. 

When shopping for food, I would consider  , , ,  
a. Where the food was grown. 
b. What kind of fertilizers, herbicides, and pesticides were used on the food.  
c. If children were involved in growing the food.  
d. How much the farm workers got paid. 

 
 
 
 
 
 
 

4. Imagine you are the owner of a department store, and you want to feature special products 
that are “designed by nature.”  What criteria would you use to select products for this 
section? From each pair of adjectives (descriptive words) below, circle the one that        
reflects “designed by nature” criteria.  

 In the “designed by nature” section of the store, I would feature products that are . . 
  toxic     non-toxic 

  biodegradable  non-biodegradable  
  recyclable   not recyclable 
  cheaply priced  fairly priced 

Explain why you chose the response(s) you did:  

 

 

Explain why you chose the response(s) you did: 
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Answer Key Pre- and Post-Assessment   
Pre-Assessment for Lesso n 6: Design Challenge 
“Show Us What You Already Know” questions:  

 
Name _________________ Date: _______ 

 
1. Imagine you own a shoe company and you are taking steps to reduce the environmental      

impacts of making sport shoes.   Which of the following methods would you use?  Circle all 
that apply and then explain why you made your choice. 

 
 a. Use organic cotton instea d of conventional cotton. 

b. Reduce energy used for transportation by manufacturing the shoes in the same 
region where they will be sold, instead of shipping the shoes around the world. 

c. Use vinyl (made of petroleum) instead of a biodegradable material. 

d. Use recycled rubber for the soles instead of plastic. 
 
 
 
 
 
 
 

2. Imagine you are designing and manufacturing furniture for your room, such as a couch or 
chair.  If your goal is to create something that is “designed by nature,” which of the      
following things might you do as you design and make your product?  Circle all that apply. 

 
 a. I’ll select biodegradable materials, such as wood and cotton.  

 b. I won’t think about the type of glues I use. 

 c. I’ll use the cheapest fabric available.  

 d. I’ll use recycled wood or other re-used materials.  

Explain why you chose the method(s) you did:  

• mentions an environmental aspect(s) of materials use (i.e., the rubber, cotton, or 
plastic). (1 point) 

• mentions an environmental aspect (s) of energy use. (1 point) 
• uses complete sentence(s). (1 point) 

Explain why you chose the response(s) you did:  

• mentions an environmental aspect(s) of recycled/re-used materials. (1 point) 
• mentions an environmental aspect(s) of biodegradable materials. (1 point) 
• uses complete sentence(s). (1 point)  
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Answer Key Pre- and Post-Assessment   
Pre-Assessment for Lesso n 6: Design Challenge 
“Show Us What You Already Know” questions:  

 
Name _________________ Date: _______     

 
3. Imagine you own a restaurant, and your goal is to serve food that is “healthy for people and 

the planet.”  Which of the following would you take into account as you shop for the food 
for your recipes? Circle all that apply. 

When shopping for food, I would consider  , , ,  
a. Where the food was grown. 

b. What kind of fertilizers, herbicides, and pesticides were used on the food.  

c. If children were involved in growing the food.  

d. How much the farm workers got paid. 

 
 
 
 
 
 
 

4. Imagine you are the owner of a department store, and you want to feature special products 
that are “designed by nature.”  What criteria would you use to select products for this   
section? From each pair of adjectives (descriptive words) below, circle the one that        
reflects “designed by nature” criteria.  

 In the “designed by nature” section of the store, I would feature products that are . . 
  toxic     non-toxic  

  biodegradable   non-biodegradable  
  recyclable    not recyclable 
  cheaply priced  fairly priced  

Explain why you chose the response(s) you did:  

• mentions environmental fa ctor(s).  (1 point) 
• mentions human rights factor(s). (1 point)  
• uses complete sentence(s). (1 point)  

Explain why you chose the response(s) you did: 

• mentions environmental fa ctor(s). (1 point)  
• explains why “fair” is preferable to “cheap” pricing. (1 point)  
• uses complete sentence(s). (1 point)  
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No, it’s not       
designed by nature…  

Not sure/I need 
more information.  

Yes, it is designed 
by nature…  

Is this Designed by Nature? 
Part 1 

Directions  

1. You will review pictures and descriptions of three products: a chair, a pair of shoes, and a 
couch.  In each case, you will read the description and consider whether the product is 
“designed by nature” or not based on the criteria you’ve developed.  

 
2. A spectrum is provided below each picture.  You will put an ‘X’ on the spectrum to reflect 

your decision about the product.  (You may also be asked to place the picture on a     
spectrum your teacher creates on the board.) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The Spoon Lounge is made of extremely strong and durable Liana vines, grown in the rainforest. 
In the wild, the vines are considered an environmental problem because they compete with trees 
for nutrients.  Here, however, the vines are wrapped around a steel frame to become a unique 
chair.  The chair is available at http://www.vivavi.com/ 
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No, it’s not       
designed by nature…  

Not sure/I need 
more information.  

Yes, it is designed 
by nature…  

No, it’s not       
designed by nature…  

Not sure/I need 
more information.  

Yes, it is designed 
by nature…  

Is this Designed by Nature? 
Part 2 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

These shoes are made entirely 
of out of reused material.  The 
material comes from extra  
materials from the Army. The 
shoes can be found at 
www.treehugger.com  

This couch is made with 
leather coated with 
polyurethane for extra 
durability.  Polyurethane 
is a plastic-like coating 
made of petroleum oil.  
The coach has a solid 
wood frame. 
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Student Handout 

Understanding Product Life Cycles Activity — page 1  

 
Introduction 

Understanding product life cycles can help in many types of jobs and careers.  In this  
activity, you will explore different job situations in which you have to choose between two      
different products based on your knowledge of design and product life cycles.  

 
Directions:  
1. There are four case studies of job-related decisions about products.  You will choose one: 

• Case Study 1: You are the executive for a record company.  You are responsible for the 
design of a band’s new CD, and you have to decide what kind of packaging to choose. 

• Case Study 2: You are the manager of a new restaurant.  You have to make a decision 
about the type of take-out containers you will offer to your customers. 

• Case Study 3: You are the principal of your school and in charge of choosing a chocolate 
brand for your annual fundraiser. 

• Case Study 4: You are the owner of a hair salon or barber shop and have to choose which 
hair products (shampoos, conditioners, dyes, etc.) to stock and sell to your customers. 

 
2. Read your case carefully (it’s on a separate page), and decide which product you would 

choose.   
 

Write your responses below, and give at least three reasons for your response.  
 

 
This is the case study I’m choosing: (Circle your choice.)  

1 (CD package) 2 (food container) 3 (chocolate)     4 (hair products) 
 
I have read my case, and this is the product I would choose from the two options described: 
(Circle your choice.)      Option A    Option B 
 
Here are three reasons why I chose this option: 
1.  
 

2.  
 
3.  
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Case 1:  You are the executive for a record company.  You are responsible for the design of 
your favorite band’s new CD, and you have to decide which packaging to choose. Read about the 
two choices and record your responses on the Understanding Product Life Cycles Activity page. 

Understanding Product Life Cycles Activity — page 2  

 
 

 
 
 

Life cycle 
stage 

Option A: Plastic case 
 
 
 
 
 
 
 
 
 
 

Option B: Cardboard sleeve 

Raw materials Plastic, made of petroleum, a non-
renewable resource. 

Recycled cardboard sleeves. 

Production Plastic jewel cases are               
manufactured on special machines in 
factories around the world.  Plastic 
production releases chemicals that 
can be dangerous to workers and the 
environment. 
Plastic cases cost about 15 cents. 

Cardboard sleeves are manufactured 
in a paper mill.  Making paper can   
produce chemicals that can pollute 
waterways. 
  
These sleeves cost about 15 cents. 

Consumption Easily broken or cracked with use. Durable with normal use. 

Disposal Can be recycled if you send them to 
specialized companies.  If thrown 
away, jewel cases bleed chemicals 
into the earth. 
Burning these materials releases 
toxic chemicals and fumes that are 
linked to cancer. 

The cardboard is compostable. 
The cardboard is also recyclable in 
most communities that have           
recycling programs. 
In rural areas, residents may have to 
drive their recyclable waste to a 
drop-off station or pay extra for the 
service. 

Sources for this page: http://www.ezinearticles.com/?Recycled-CD-Jewel-Cases&id=302153) 
ww.eia.doe.gov/kids/energyfacts/saving/recycling/solidwaste/paperandglass.html 
es.epa.gov/techinfo/facts/chmr/strtgy6.html 
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Case 2 :  You are the manager of a new restaurant.  You have to make a decision about which type 
of take-out containers you will offer to your customers.  Read about the two choices and record 

your responses on the Understanding Product Life Cycles Activity page. 

Understanding Product Life Cycles Activity — page 2  

 
 

 
 
 

Life cycle 
stage 

Option A: Plant-based “foam” 
 
 
 
 
 
 
 
 
 
 

Option B: Styrofoam 

Raw materials This packaging is made of starches 
and fibers from grass or sugarcane, 
which are biodegradable. 

This packaging is made from fossil 
fuels.  It is not biodegradable. 

Production The grasses or sugarcane are grown 
in the United States, and some of the 
factories operate in the U.S, too.  
The production of the containers 
does not harm the workers. 
The price of a case of 250 containers 
is $42.50, or about 17 cents each. 

Workers who manufacture           
Styrofoam can contract sickness 
such as irritation of the skin, eyes, 
and upper respiratory tract, and 
stomach problems.  The price of a 
case of 200 containers is about $20, 
or 10 cents each. 

Consumption These containers are comparable to 
Styrofoam containers in durability.  
Because the containers are made of 
natural materials, they are safe to 
use with food products. 

Styrofoam is a good insulator and will 
keep your food warm.  However, toxic 
chemicals leach out of these prod-
ucts into the food that they contain 
(especially when heated in a micro-
wave).   These chemicals have been 
linked to health problems. 

Disposal Plant-based foam is biodegradable 
and compostable. 

Styrofoam does not biodegrade. 

Sources for this page: www.earthresource.org;  
Center for Disease Control: www.atsdr.cdc.gov/toxprofiles/phs3.html 
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Case 3 :  You are the principal of a middle school and must choose a chocolate for your school’s 
annual fundraiser. Read about the two choices and record your responses on the Understanding 

Product Life Cycles Activity page. 

Understanding Product Life Cycles Activity — page 2  

 
 

Life cycle 
stage 

Option A: Fair trade chocolate 
 

Option B: Conventional chocolate 

Raw materials 

Production The cocoa was grown at a cooperative 
farm in the Dominican Republic.  A 
cooperative farm means that the 
farmers own it and make the          
decisions.  The farm is also organic, 
meaning that artificial pesticides are 
not used.  The farmers decide on the 
price for their cocoa and sell it      
directly to the companies that make 
the chocolate. 
Because of these practices, this 
chocolate is called “Fair Trade” and 
displays a special label.  The farmers 
get about $.80 per pound for the   
cocoa they produce, which is enough 
to support their families and send 
their children to school.  There is no 
child labor on these farms. 

The cocoa was grown at a large farm 
on the Ivory Coast in West Africa.  
The farmer makes only pennies for 
every pound of cocoa he sells.        
Because of this, the farmer must 
find inexpensive workers.  Most of 
the workers hired are boys, ages 12-
16, who perform dangerous tasks 
such as using machetes and applying 
pesticides without necessary        
protection.  Most of these boys do 
not go to school. 
Some of the boys have been sold and 
work as slave laborers on the farm.  
The United Nations estimates there 
are 15,000 child slaves working on 
cocoa farms. 

Consumption The candy bar is sold for $1.50 and 
allows the school to make a profit and 
the farmers a living wage. 

The candy bar is sold for $1.00; half 
goes to the school, but only pennies 
will reach the farmers, and even less 
will reach the workers. 

Disposal The wrapper can be thrown away or 
recycled. 

The wrapper can be thrown away or 
recycled. 

All chocolate is made from cocoa beans, which grow in pods on trees in  
tropical climates.  Most cocoa is grown in Africa, Latin America, and    
Southeast Asia.  One cocoa pod has about 50 beans and it takes 1 pod to 
make a 2-ounce bar. The cocoa trees are grown on farms and workers      
harvest the pods by hand.   

Sources for this page: include the United Nation’s International Labor Organization.  See the teacher’s guide for additional sources. 
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Case 4:  You are the owner of a hair salon or barber shop and have to choose which hair     
products (shampoos, conditioners, dyes, and styling) to stock and sell to your customers. Read 
about the two choices and record your responses on the Understanding Product Life Cycles     

Activity page. 

Understanding Product Life Cycles Activity — page 2  

 
 

Life cycle 
stage 

Option A: Organic product 
 
 
 
 

Option B: Non-organic product 

Raw materials Organic hair products contain no  
synthetic detergents, artificial     
preservatives, colors or         
fragrances, genetically modified 
organisms (GMOs), or petroleum 
by-products that non-organic 
products may contain. 

Non-organic shampoos, conditioners, and 
styling products have synthetic (human-
made) and petroleum-based products.  
The ingredients derived from plants may 
be from genetically-modified organisms 
(GMOs). 

Production Many organic products are not 
tested on animals and state this 
on their bottles. 

Non-organic shampoos may or may not 
be tested on animals.  If they were not, 
this will be written on their bottles. 

Consumption Although most organic products 
are considered safer for humans 
and the environment, some may 
use synthetic chemicals to keep 
their products fresh and useful. 
Consumers should check the           
ingredient list before buying. 
  

Most individual synthetic ingredients are 
not dangerous in small doses, but        
because we may use many different 
products everyday, the risks could add 
up.  The government does not require 
companies to do safety tests on their 
products before selling them, so it is 
unsure if ingredients are harmful or not.  
Synthetic ingredients may cause eye and 
skin irritations, hair loss, dandruff and 
allergic reactions. 

Disposal Most organic hair care products 
are also biodegradable in the  
environment. 
 

Many of the petroleum-based             
ingredients in hair products are washed 
down the sink and may contaminate a  
water source or may require treatment 
at a water plant.  Some brands may    
include additives that are biodegradable. 

Sources for this page include: http://www.organicconsumers.org/
bodycare/toxic cosmetics.cf 
http://www.coopamerica.org/pubs/realmoney/articles/cosmetics.cfm 
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?
cmd=Retrieve&db=PubMed&list_uids=14587856&dopt=Citation 
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“Designed by Nature”  
 

What does it mean to be “designed by nature”?  The table below 
compares the main traits of products that are and are not 
“designed by nature.”  Take notes as your teacher presents.   

Life cycle 
stage  

Product Traits that ARE 
NOT “Designed by Nature”  

Products Traits that ARE 
“Designed by Nature”  

Design   
  
  

  

Raw 
Materials 

  
  
  

  

Production    

Consumption     

Disposal   
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“Designed by Nature”  
Answer Key  

What does it mean to be “designed by nature”?  The table below 
compares the main traits of products that are and are not 
“designed by nature.”  Take notes as your teacher presents.   

Life cycle 
stage  

Product Traits that ARE 
NOT “Designed by Nature”  

Products Traits that ARE 
“Designed by Nature”  

Design Do not consider the social or      
environmental costs  

Consider the social and environmental 
costs  

Raw 
Materials 

non-biodegradable  
non-recyclable  
toxic  

biodegradable  
recyclable  
non-toxic  

Production Made in ways that  
• maximize profits  
• provide/obtain lowest costs  
  
Full costs to workers and the   
environment not always consid-
ered.  

Made in ways that  
• make a profit  
• consider full costs to workers and 

the environment  
• provide high quality, durability  
Strategies: cooperative and Fair 
Trade businesses.  

Consumption Lowest price is important  A low but fair price is important.  
Durability and quality matter.  

Disposal Products go to landfill, where 
they can release pollution into the 
environment.  

Products are composted or recycled, 
becoming useful inputs for new   
products. Pollution and energy use 
are reduced.  
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“Designed by Nature” 
 

Are there careers that will require me to know and make decisions about products?  
There are many kinds of jobs that require knowledge and decisions about products.  A few     
examples are below.   
Directions 
1. Choose one of the sample careers and read the decisions someone in this career will face.  

Add another decision, in the form of a question, in the space provided. 
2. In the last space, write in a career you’re interested in.  Write at least two questions that 

describe decisions you’ll have to make in this career.  

Sample Career Example of decisions someone in this career will make 
1. industrial designer Is this product necessary?  How will this product be made? 

 
 

2. business manager What kind of paper should our office use? 
 
 

3. marketing       
manager 

What kind of paper should I use? 
 
 

4. childcare worker What snacks will I give the children? 
 
 

5. architect/
construction     
careers 

What materials should I use in construction? 

6. landscape worker 
landscape          
architect 

What kind of machines should I use on the job (electric or gas powered)? 

7. restaurant worker 
or food service 
professional 

Where does the food I serve come from?  Who grew it? 
  

8. travel and         
hospitality        
industry 

How can I reduce energy use in the hotels? 

Fill in a career you’re 
interested in: 

Generate some “Designed by Nature” questions or decision you will face 
in this career: 
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“Designed by Nature” 
Answer Key  

Are there careers that will require me to know and make decisions about products?  
There are many kinds of jobs that require knowledge and decisions about products.  A few     
examples are below.   
Directions 
1. Choose one of the sample careers and read the decisions someone in this career will face.  

Add another decision, in the form of a question, in the space provided. 
2. In the last space, write in a career you’re interested in.  Write at least two questions that 

describe decisions you’ll have to make in this career.  

Sample Career Example of decisions someone in this career will make 
1. industrial designer Is this product necessary?  How will this product be made? 

Who will make this product?  What will the working conditions be 
like?  
 

2. business manager What kind of paper should our office use? 
What will our office furniture be made of?  

 
3. marketing       

manager 
What kind of paper should I use? 
What kind of inks should I use?  
 

4. childcare worker What snacks will I give the children? 
Are the chemicals in carpeting, furnishings, and toys safe for   
children?  

5. architect/
construction     
careers 

What materials should I use in construction? 
Will I build in new areas, or try to re-use older buildings? 
How will I dispose of waste materials?   

6. landscape worker 
landscape          
architect 

What kind of machines should I use on the job (electric or gas powered)? 
What kind of fertilizers should I use on customers’ lawns? 
How to dispose of extra plant material?  

7. restaurant worker 
or food service 
professional 

Where does the food I serve come from?  Who grew it? 
How was the food grown?  

8. travel and         
hospitality        
industry 

How can I reduce energy use in the hotels? 
How can I reduce water usage?  Wh at kind of soaps and cleaners 
should we use?  

Fill in a career you’re 
interested in: 

Generate some “Designed by Nature” questions or decision you will face 
in this career: 
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“Organic” is a term defined by the USDA   
• Grown without synthetic pesticides or fertilizers  
• Contains at least 95% organic ingredients 
• “Made with Organic Ingredients” means the product 

contains at least 70% organic ingredients.  It cannot 
carry the organic seal. 

 

“Fair Trade” is a term based on International Certification 
• “Fair Trade” products must meet certain criteria to get certification   
• Criteria are defined by a group of international non-profit 

organizations, not the US government.   
• Fair Trade products must be made in an environmentally  

sustainable manner.  The producers must be paid a fair 
amount of money for their work. 

 

Recycled:  
Different forms of the word  have different meanings  
• Recyclable: Material can be recycled-but only if it’s      

possible in your community.  
• Contains recycled content: which is actually raw materials 

that were recovered during manufacturing instead of going 
into a landfill.  This can be a deceptive phrase.  

• Post-consumer:  Post-consumer recycled products are the truest form of 
recycling.  Buying these products closes the life cycle loop. 

 
Natural: No official or consistent meaning  
• Product can be labeled “natural” without meeting any requirements.   
• Crude oil or a dead squirrel could be considered “natural.”  
• Read the ingredients and judge for yourself: Is it really better?  
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“Designed by Nature” 
 

To attract consumers, companies often use words like “natural” or “organic” on labels.  But do 
these terms really mean the product is better?  Or are the words just an advertising gimmick?   
Here’s an overview:  
“Organic” is a term defined by the US  Department of Agriculture (USDA).   
• “Organic” means grown without synthetic pesticides or fertilizers.  
• An “organic” product must contain at least 95% organic ingredients, and can carry 

the USDA Organic seal.  (“100% organic” means just that – all organic.) 
• “Made with Organic Ingredients” means the product contains at least 70% organic 

ingredients.  The product does not qualify to carry the USDA organic seal. 
“Fair Trade” is a term based on international certification 
• Like “organic”, “Fair Trade” has a specific meaning and products must meet     

certain criteria to get certification.   
• “Fair Trade” criteria are defined by a group of international non-profit             

organizations, not the US government.   
• To be Fair Trade certified, a product must be made in an environmentally         

sustainable manner.  The producers must be paid a fair amount of money for 
their work. 

Recycled: Different forms of the word have different meanings  
• Recyclable : This means that the material CAN be recycled-but only if it’s   

possible in your community.  For example, plastics marked # 5 or 6 can be     
recycled, but many communities do not collect these materials.  Thus, they    
often end up in landfills.  

• Contains recycled content : Some ‘recycled’ content is actually raw materials that were    
recovered during manufacturing instead of going into a landfill.  For example, paper with 
‘recycled content’ can actually be made of virgin trees, but include wood scraps or sawdust 
from the manufacturing process.  Although these scraps were used in the paper instead of 
being put in a landfill, they are not truly ‘recycled’ since they were not first used by a      
consumer.  For this reason, ‘recycled content’ can be a deceptive phrase. 

• Post-consumer :  This means the product is made of materials that were first used by      
consumers, collected through a recycling program, and then re-made into new products.       
Post-consumer recycled products are the truest form of recycling.  Buying products with 
post-consumer products “closes the loop” on a product’s life cycle. 

Natural: No official or consistent meaning  
• Unlike the terms “organic” and “Fair Trade,” “natural” has no official meaning.                 

Manufacturers can label a product “natural” without meeting any requirements.   
• With no real definition, ingredients such as crude oil or a dead squirrel could be considered 

“natural,” since they come from the earth.   
• Read the ingredients and judge for yourself if something “natural” is really better.  

Source: http://www.ftc.gov/bcp/grnrule/guides980427.htm 



©2007—Eastern Michigan University and Creative Change Educational Solutions 
Designed by Nature Lesson 6 — Page 36 

Designed by 
 Nature 

Student Handout 

Design Challenge! Instructions 
 

In this activity, you will design your own product – a piece of furniture for your room, such as a 
chair, couch, table, or set of shelves.  Your goal is to make your furniture reflect Designed by 
Nature principles.  You will select materials, sketch the design, and construct a model, like the 
one pictured.  This shows a model of a couch made with cardboard, cotton balls, and materials 
scraps.  These materials represent actual materials the couch would be made of.  For example, 
the cotton balls represent organic cotton filling, and the cardboard supports represent the 
bamboo and metal the couch would actually be made of.  
 
Step 1: Select materials 
a. You will get a set of Material Cards.  Each card     

describes the benefits and drawbacks of a particular 
material. Choose one card at a time and read it    
carefully.  Think about whether the material reflects 
“Designed by Nature” principles.  Based on this,    
decide if you want to use the material for your 
product.  Remember, your goal is to create a product 
that is “Designed by Nature” as much as possible, so 
think carefully about the materials you choose. 

b. Keep the cards with the materials you want; 
put the other cards aside. If you want to use                                                
another kind of material, write it on a blank card. 

Step 2: Sketch a Design: On a separate handout, sketch a picture of your design.  Think 
about how big your model will be, and include the dimensions on your drawing. 
Step 3: Construct your model.  You can use a combination of the materials you receive.  
Tips: 
• Sketch the pattern in pencil onto your material.  You may need to make your furniture in 

pieces. 
• Use the blade of your scissors to score (make small nicks) in the cardstock or cardboard.  

This will make it easier to cut and/or fold. 
• Attach your parts together using tape, staples, or by creating slits in the pieces that fit    

together. 
• Label each part of your model, indicating what the actual materials would be.  The picture 

above shows an example.  
Step 4: Promote your design.  (See separate handout): Imagine you had to convince a store 
to sell your product.  What kind of description would you write for the catalog?  How would you 
communicate the great aspects of your product?  How much would your product cost?  Thinking 
like a marketer, write a description of your product that tells its best features, price, and why 
it’s “Designed by Nature.”  (The fact that it is “Designed by Nature” may be one of its great 
features!)  Finally, describe why customers will choose your product over a competitor’s product. 

Recycled polyester fabric Recycled metal  
supports 

Bamboo surface 
recycled cotton 

stuffing 
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Design Challenge! Furniture Drawing 
 

Name _________________ Date: _______ 

 
 

 
 
 
 
 
 
 
 

Criteria  no incomplete  yes 

You sketch a drawing of your design.       

You indicate what materials your model is made out of  
(like metal, wood, plastic, cotton, etc.). 
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Student Handout 

Design Challenge! Product Promotion 
 

Name _________________ Date: _______ 

 
 
 
 
 
 
 
 
 
 

Criteria no incomplete yes 

You describe at least three great features of your product.       

You say how much your product will cost.       

You describe why your product is “Designed by Nature.”       

You describe why customers will choose your product over a 
competitor’s.  (Hint: Tell why your product is worth the 
price!) 

      

_______________________________________________
_______________________________________________
_______________________________________________
_______________________________________________
_______________________________________________
_______________________________________________
_______________________________________________
_______________________________________________
_______________________________________________
_______________________________________________
_______________________________________________
_______________________________________________
_______________________________________________
_______________________________________________
_______________________________________________
_______________________________________________
_______________________________________________
_______________________________________________ 
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 Nature 

Teacher’s Materials 

Design Challenge! Material Cards (1 of 4 pages) 
 

To the teacher: Students will work in pairs or a group of three.  Each group will choose one  
product (shoes, furniture, or a sweatshirt) and will get a complete set of Material Cards for that 
product.  Assuming 25 students, you will have 9-12 groups, or 3-4 pairs/groups working on each 
product.  To accommodate this, make 3-4 copies of each product’s cards, and give each pair/
group a copy of the cards for their product. 

Material Cards for shoe designers, p.1 of 2 

 
 

Leather  
Strong and durable, also soft and 
breathable.  It can last a long time, 
and is readily available for 
purchase. 

  
Pollution during the tanning     
process, including air emissions, 
solid waste, and wastewater       
pollutants.  Also, the impact of 
raising the  livestock, such as the    
greenhouse gas emissions, and 
stress on the land. 

  
 
 

Hemp 
A low-water crop which requires 
less attention than the growing of 
cotton.  Stronger than cotton.  
Easily blended with cotton to    
produce a softer fabric.  Doesn’t 
require synthetic fertilizers or 
pesticides. 
 

Not as soft as cotton.  Not       
currently grown in the United 
States, so always requires      
transportation from other      
countries. 

 
 

Leather  
Strong and durable, also soft and 
breathable.  It can last a long time, 
and is readily available for         
purchase. 
  
 
 
 
 
Pollution during the tanning      
process, including air emissions, 
solid waste, and wastewater       
pollutants.  Also, the impact of 
raising the  livestock, such as the 
greenhouse gas emissions, and 
stress on the land. 

  
 
 

Recycled Rubber  
(for the sole) 

Very slip resistant, shock          
absorbent, and durable.  Can be 
made naturally in certain plants, or 
synthetically.   Made from        
discarded and used tires from 
cars.  Removes the problem of    
disposing and land-filling of the 
tires.  Does not require the use of 
new resources. 
 

During processing, highly toxic 
chemicals are released, which can 
end up back in the local              
environment.  Production of rubber 
uses large amounts of energy.  
Also, synthetic rubber uses       
petroleum. 
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Design Challenge! Material Cards (2 of 4 pages) 
Material Cards for shoe designers, p.2 of 2 

 
 

Organic Cotton  
Has the same benefits as ‘regular’ 
cotton.  In addition, organic cotton 
is grown without the use of       
synthetic fertilizers and synthetic 
pesticides.   
 
Still uses a lot of water and energy 
in the process of production.  Costs 
more than conventionally grown 
cotton.  Less common in the      
market, and therefore harder to 
find.  

  
 
 

PVC plastic 
(for the sole or upper)  

Poly-vinyl chloride, or PVC, is a 
commonly used plastic.  It is 
strong, durable, and flame          
retardant.  It has a variety of 
uses, is easy to clean, and cost   
efficient.  
 
PVC is made from petroleum, a   
nonrenewable resource. Using and 
making PVC creates chemicals that 
can cause cancer and hormone    
imbalances.  When burned, PVC 
causes acid rain.  There is also a 
link between PVC and dioxin, a very 
deadly substance.  Workers in the 
facility and people near the       
factory are exposed to the toxic 
chemicals.  

 
 

Recycled Cotton 
Since it is made from recovered 
cotton that was discarded during 
the production process, there are 
no added chemicals used.  Also, the 
re-use of otherwise discarded   
cotton saves on resources such as 
energy and water, and cuts back on 
greenhouse gas emissions.  
 
Costs more than conventionally 
grown cotton.  

  
 
 

Describe your own material: 
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Design Challenge! Material Cards (3 of 4 pages) 
Material Cards for furniture designers, p.1 of 1 

 
 

Wood 
A renewable resource.  Durable and 
comes in a number of varieties that 
determine the look of the wood.  Is 
easily dyed to different colors.   
 

In order to harvest the wood the 
trees must be cut down, and  
therefore will be removed from 
the ecosystem.  The maintenance 
of the wood makes it more         
expensive.  

  
 
 

Re-used wood from  
pallets or other materials 

Does not require more trees to be 
cut down.  Avoids waste and       
repurposes an otherwise discarded 
product.  
 

More expensive due to the amount 
of processing it takes to make it 
usable again.  

 
 

Rattan 
Rattan is a type of palm plant that 
grows in tropical regions.  It is fast 
growing, easy to harvest,          
lightweight, biodegradable and easy 
to transport.  It can be made into 
wicker.   
 

Is imported from countries such as 
Sri Lanka, Malaysia, and          
Bangladesh, so it requires energy 
and petroleum for shipment.  It is 
not designed to be used outdoors.  

  
 
 

Describe your own material: 
 

 
 

Bamboo 
Grown without the use of            
pesticides or chemicals.  Renewable 
resource that is very fast growing.  
Also is biodegradable.                 
Regenerates, so does not need to 
be replanted after harvest.        
Durable and affordable. 
 
It is imported from countries such 
as China, Korea, and Vietnam, so 
(deleted which) requires a lot of 
energy and petroleum to ship.  

  
 
 

Metal 
Lasts a long time, and is fire      
resistant.  Durable and lightweight. 
 
Metal mining generates large 
amounts of waste rock which can 
contain dangerous materials such 
as arsenic and lead.  A lot of      
energy goes into the sculpting of 
the metal into usable form, 
through heat and casting.  



©2007—Eastern Michigan University and Creative Change Educational Solutions 
Designed by Nature Lesson 6 — Page 42 

Designed by 
 Nature 

Teacher’s Materials 

Design Challenge! Material Cards (3 of 4 pages) 
Material Cards for ‘hoodie’ (sweatshirt) designers, p.1 of 1 

 
 

‘Regular’ Cotton 
Soft, comfortable, easily dyed, and 
hypoallergenic.  ‘Regular’ cotton is 
highly absorbent, and can be easily 
blended with synthetic fabrics.  
 
The entire processing of cotton 
from growing to production uses a 
lot of water, energy, and synthetic 
chemicals.  The dyeing process also 
leaves harmful residues.  The     
pollutants are released into the air, 
water, and land creating a lasting 
effect on our environment. 

  
 
 

Hemp 
A low-water crop which requires 
less attention then the growing of 
cotton.  Stronger than cotton.  
Easily blended with cotton to    
produce a softer fabric.  Doesn’t    
require synthetic fertilizers or 
pesticides. 
 
Not as soft as cotton.  Not       
currently grown in the United 
States, so always requires     
transportation from other      
countries.  

 
 

Describe your own material: 
 

 
 

Recycled Cotton 
Recycled cotton is made of cotton 
scraps that were discarded during 
the production of ‘regular’ cotton 
products such as jeans or T-shirts.  
Using these scraps saves energy 
and water, and cuts back on    
greenhouse gas emissions.  
 

Costs more than conventionally 
grown cotton.  

  
 
 

“Eco-Intelligent Polyester” 
Polyester is a durable fabric that 
can be dyed with a wide variety of 
colors and environmentally safe 
ingredients.  Recycling polyester 
uses less energy than producing 
from raw materials and it can be 
recycled almost forever without 
losing quality.  
 

Regular recycled polyester may 
still use harmful chemicals in   
processing.  
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Post-Assessment for Lesso n 6: Design Challenge 

“Show Us What You Learned” questions:  
 

Name _________________ Date: _______ 

 
1. Imagine you own a shoe company and are you taking steps to reduce the environmental      

impacts of making sport shoes.   Which of the following methods would you use?  Circle all 
that apply and then explain why you made your choice. 

 
 a. Use organic cotton instead of conventional cotton. 

b. Reduce energy used for transportation by manufacturing the shoes in the same region 
where they will be sold, instead of shipping the shoes around the world. 

c. Use vinyl (made of petroleum) instead of a biodegradable material. 

d. Use recycled rubber for the soles instead of plastic. 
 
 
 
 
 
 
 

2. Imagine you are designing and manufacturing furniture for your room, such as a couch or 
chair.  If your goal is to create something that is “designed by nature,” which of the      
following things might you do as you design and make your product?  Circle all that apply. 

 
 a. I’ll select biodegradable materials, such as wood and cotton. 

 b. I won’t think about the type of glues I use. 

 c. I’ll use the cheapest fabric available.  

 d. I’ll use recycled wood or other re-used materials. 

Explain why you chose the method(s) you did:  

 

 

Explain why you chose the response(s) you did:  
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Post-Assessment for Lesso n 6: Design Challenge 

“Show Us What You Learned” questions:  
 

Name _________________ Date: _______ 

 
3. Imagine you own a restaurant, and your goal is to serve food that is “healthy for people and 

the planet.”  Which of the following would you take into account as you shop for the food 
for your recipes? Circle all that apply. 

When shopping for food, I would consider  , , ,  
a. Where the food was grown. 
b. What kind of fertilizers, herbicides, and pesticides were used on the food.  
c. If children were involved in growing the food.  
d. How much the farm workers got paid. 

 
 
 
 
 
 
 

4. Imagine you are the owner of a department store, and you want to feature special products 
that are “designed by nature.”  What criteria would you use to select products for this 
section? From each pair of adjectives (descriptive words) below, circle the one that re-
flects “designed by nature” criteria.  

 In the “designed by nature” section of the store, I would feature products that are . . 
  toxic     non-toxic 

  biodegradable  non-biodegradable  
  recyclable   not recyclable 
  cheaply priced  fairly priced 

Explain why you chose the response(s) you did:  

 

 

Explain why you chose the response(s) you did: 

 

 


