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Unit Name: Changes and Properties of Materials 

Lesson Number and Title: Lesson 6: Understanding Raw Versus Manufactured Mate-
rials 
Subject: Science  
Grade: 5 
Time: 120 minutes (2- 60 minutes classes) 
Parts of the Learning Cycle Involved: engaging, exploring, explaining, elaborating  
Learning Objective and Lesson Purpose: Students will be able to distinguish be-
tween raw and manufactured materials.  Students will examine and value the process of 
a raw material being changed into something new.  
About / In / For the environment: 
- about: Students will learn about the production of plastic and the process of recycling  
- for: Students will use recycled materials for constructing their art 
Outcomes & Indicators: 
MC5.2: b, c, m 
MC5.3: a 
Content Background: 
From Pearson Grade 5 Science textbook, Unit 2, Lesson 9 
Raw materials are natural, unprocessed materials. Potash, timber, iron ore, crude oil, 
cotton, silk, and clay  are  examples of raw materials. Canada is the world’s top  pro-
ducer of  potash and the fifth greatest producer of timber. The  United States is the top 
producer of timber. The potash reserves in Saskatchewan  account for about 25 to 30 
percent of the world’s potash production. Of that potash, less than 5 percent is sold  in 
Canada.  Potash is a nutrient essential for plant growth and is  an important component 
of modern agricultural fertilizers. Manufactured materials include substances and mate-
rials manufactured for various technologies, industries, and domestic use. Plastics, ny-
lon, polyester,  paints, and vulcanized rubber are examples of manufactured materials.  
Processes Developed:   
planning: a project of their choosing 
communicating: students will articulate their design process  
designing: students will design their own project  
Adaptive Dimension: 
Idea for this dimension was inspired by Pearson Grade 5 Science Textbook, Unit 2, 
Lesson 9 
EAL/ELL students can draw item that existed before 1900 and after 1900 or they can 
cut out clippings from a magazine to represent their understanding. 
Cross Curricular Competencies (CCC’s): 
Think and learn contextually: 
-Analyze connections or relationships within and/or among ideas, experiences, or nat-
ural and constructed objects 
Think and learn creatively 
-Create or re-design objects, designs, models, patterns, relationships, or ideas by 
adding, changing, removing, combining, and separating elements 
Interdisciplinary Connections: 
Visual Arts: creating paper mache art  
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Prerequisite Learnings: Students should have a vague understanding of a production 
process: making something out of raw materials.  The movie in the Engage section 
helps establish this understanding. 
Materials / Equipment / Safety: 
As outlined in Pearson Grade 5 Science Textbook, Unit 2, Lesson 9 
Paper,  pencils  
Part 1: water, white glue, bowl, spoon, newspaper, items for moulds, such as balloons, 
milk cartons, cereal boxes, and toilet paper or paper-towel rolls. Focus on using recy-
cled materials for student creations 
Part 2:  acrylic  paint, acrylic floor polish, bowl, spoon  
SAFETY CAUTION! Develop rules  with students for how  to safely use the materials in 
this activity. Safety  can be an issue if the slippery mixture is spilled onto the floor, so 
students should use the materials only where there are plastic tablecloths or drop 
sheets. 
Advanced Preparation: 
- Gather and make materials for the craft accessible for students 
- Ensure that the movie can be shown 

Lesson Procedure  
Lesson outline from Pearson Grade 5 Science Textbook with adaptation intertwined 
Engagement: 20 minutes 
Adapted from Pearson Grade 5 Science Textbook, Unit 2, Lesson 9: 
- As a whole class, brainstorm classroom objects that would have been around 100 

years ago and create a T-chart with one side showing items available before 1900 and 
items available after 1900. 

- To do this, it might be helpful to have tablets or computers available for students to 
research some ideas for what would have available.   

- The teacher can also offer hints: there were no petroleum products which means there 
would be no plastic.  What does that eliminate? 

- What items in your home would have been available 100 years? 
From Pearson Grade 5 Science Textbook, Unit 2, Lesson 9: 
Inventions From  Before and  After 1900 for students to use. Suggest students begin by  
listing in the appropriate columns of their T-charts the items  shown in the illustrations 
on page 92 of the student  book. They  can then move on to brainstorm  materials or 
items  they  use at home or  in the classroom. Encourage students to illustrate their lists.  
Examples of classroom  objects or materials that were available 100 years ago include 
wooden  desks and bookcases, blackboards, blue jeans, and glass windows.  Examples  
of classroom  objects or materials that have appeared in the past 100 years include 
computers, ballpoint pens, plastic  drinking containers and lunch boxes,  nylon  clothing, 
and running shoes.  
• Post the T-charts after students are finished, and have them  review each one, looking 

for ideas they  could  add to their own.  Ask  students to use different-coloured pens or 
pencils  when adding  to their T-chart.  

• Discuss their findings and  ask students what material they think is the most important 
discovery  in the past 100  years.  Students might suggest plastic. Talk about what 
their lives would be like without that  material.  
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ADAPTATION: Optional video added: 
• Video to show on the process of oil becoming plastic. Approximately 10 minutes: 

https://www.youtube.com/watch?v=IwdUwffecsM  
• Explain to students that the activity today involves using the recycled materials to cre-

ate something new. 

Exploration: 40 minutes 
From Pearson Grade 5 Science Textbook, Unit 2, Lesson 9 
Part 1: Sculpting  
• Have available various moulds, or have students bring them from home. Possible 

suggestions include inflated balloons, milk cartons, cereal boxes, toilet-paper and pa-
per-towel rolls,  aluminum pie plates, bottles or jars, egg cartons, tin cans,  and yogurt 
or  margarine containers. Students can also use masking tape to fasten various items 
together into a shape.    

• Model how to tear the newspaper into 5-cm wide  strips, and how to dip the strips, one 
at a time, into the bowl of  glue, wipe off the excess glue, and wrap the  strips  around 
a mould. Explain to students that they are to continue the  process until they are satis-
fied with their sculpture, and the mould is  completely and thoroughly covered  with the 
wet newspaper.    

• Advise students where to  store their sculptures as  they dry. Have available damp 
sponges to help with the clean up.  

DAY 2 of the Lesson: 
Part 2: 30 minutes 
• Review with students the rules for how to  safely use the materials in this activity and 

why it is important that students remain at their specific locations.    
• Ensure that the surfaces of the papier-mâché sculptures to be painted are completely 

dry before students begin painting them.    
• It is important to test the actual acrylic paint and floor polish being used. Start with a 

mixture of three parts acrylic paint to one part floor polish. Depending on the project, 
an additional amount of the floor polish may be added. Using an old or inexpensive  
measuring cup may work well for students.     

• Have students use thick brushes, and ensure they are cleaned immediately  after use. 
Advise students where to store their sculptures as they dry. Have available damp 
sponges to help with the clean up. 

  
Explanation: 10 minutes 
-   Give students the handout for lesson 6 
- Have students outline their process of making something new out of the materials giv-

en at the beginning of the project. 
- Have students brainstorm items that are new in the past 10 years: HDTV, phone up-

grades, possibly drones.  Have them also brainstorm ideas that would have come in 
their parent's lifetime: CDs, cassettes, DVD players 

  
Elaboration 5 minutes 
- Have one or more students share their new creation and explain how it changed from 

https://www.youtube.com/watch?v=IwdUwffecsM
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the original materials into art. 
- The lesson could elaborate on the recycling process and materials that are made and 

reconfigured through recycling. 

Extensions /Modifications: 
- Students who are done early can research an item that has been made within the past 

ten years 
- From Pearson Textbook: Students can create an advertisement for an item that has 

been developed in the past ten years. 

Assessment: 
- Student handouts can be assessed to interpret their understanding of making some-

thing new out of given materials. 
- Answers to the handouts should indicate that the student understands the process of 

raw materials being combined to create something new.  Some answers for questions 
2 and 3 will vary. 
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Lesson 6: My New Creation: Raw Materials to Manufactured 

1. What are the original materials that went into my creation? How did they change? 

2. List items that have been designed in the last 10 years: 

3.  List some items invented when your parents were young: 

Adapted from Pearson Grade 5 Science Textbook, Unit 2, Lesson 9 
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Unit Name: Properties and Changes of Materials 

Lesson Number and Title: Creating New Materials 
Date: N/A 
Subject: Science  
Grade: 5  
Time: 80 minutes over 2 lessons 
Parts of the Learning Cycle Involved: engaging, exploring, explaining, elaborating 
and evaluating 
 Learning Objective and Lesson Purpose: Students will create an experiment com-
bining raw materials.  They will be able to explain how raw materials can be combined 
to form a new substance and identify that the physical properties of the materials have 
changed from the process involved.   
About / In / For the environment: 
- for: There is a focus on using reusable storage containers for the experiment creations 
and use of sponges in the lab for clean up compared to using paper towel. 
Outcomes & Indicators: 
MC5.1: b, j 
MC5.3: b 
Content Background: 
From Pearson Grade 5 Science Textbook, Unit 2, Lesson 10: 
The mixing of materials in this lesson causes various chemical reactions, creating new 
substances that all exhibit characteristics of both solids and liquids. At Station 1, the 
chemical reaction creates a special kind of solid referred to as  viscoelastic—it’s a sub-
stance that is somewhere between a liquid and a solid. At Station 2, the chemical reac-
tion creates a new substance that also shows properties of both liquids and solids, de-
pending on how you touch it. It looks and acts like a liquid when at rest, but when  you 
press it or smack it, it looks and acts like a solid. The new substance is a colloid of 
starch and water. Starch molecules are long chains of simple sugar molecules formed 
from  repeated units called polymers. At Station 3, the chemical reaction creates a new 
substance that looks  wet. It is a viscoelastic liquid, primarily composed of a polymer. It 
acts as a viscous liquid over a long period of time, but an elastic solid over a short peri-
od of time.  

Regarding the Oobleck:  
From: STACEY BARAN – Unit Plan for ESCI 302 – Winter 2015, Lesson 5 
-http://sciencedays.org/lessons/Goo.pdf 
-https://www.exploratorium.edu/science_explorer/ooze.html  

-goop is made up of tiny, solid particles of cornstarch suspended in water. Chemists call 
this type of mixture acolloid. 
This colloid behaves strangely. When you bang on it with a spoon or quickly squeeze a 
handful of goop, it freezes in place, acting like a solid. The harder you push, the thicker 
the goop becomes. But when you open your hand and let your goop ooze, it drips like a 
liquid. Try to stir the goop quickly with a finger, and it will resist your movement. Stir it 
slowly, and it will flow around your finger easily. 

http://sciencedays.org/lessons/Goo.pdf
https://www.exploratorium.edu/science_explorer/ooze.html
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Processes Developed: 
classifying: substances according to their state of matter 
recording: their findings from their exploration 
communicating: with the class the findings from their exploration 
experimenting: with different types of materials 
Adaptive Dimension: 
-If any students have a severe gluten allergy, then they should not be put in the play 
dough making station 
-It may be inappropriate to put students from a Muslim background in the nutty putty 
station because of the use of glue which contains animal products that may be consid-
ered unfit.  Consult the student and/or parents to gauge their perspective on this. 
Cross Curricular Competencies (CCC’s): 
Think and learn contextually: 
-Analyze connections or relationships within and/or among ideas, experiences, or nat-
ural and constructed objects 
Think and learn creatively 
-Create or re-design objects, designs, models, patterns, relationships, or ideas by 
adding, changing, removing, combining, and separating elements 
Interdisciplinary Connections:  
Language Arts: with describing products and practicing documenting skills 
Prerequisite Learnings: None specific  
Materials / Equipment / Safety: 
-cookbooks with baking recipes 
As indicated in Pearson Grade 5 Science Textbook, Unit 2, Lesson 10 
-paper, pencils, eco-friendly storage options for the materials (used plastic containers 
from yogurt, glass containers with lids or another form of washable, reusable material)  
Station 1: large mixing bowl, 1 cup water, 1 cups flour, 2 to 4 tablespoons of cooking oil  
Canola), 1 1/2 cups of salt, food colouring (we used red and blue to make purple), glitter 
(optional) 
Station 2: water, cornstarch, bowl  
Station 3: Bottle of Elmer's Glue, Borax, large mixing bowl, plastic cup, spoon, measur-
ing cup, food colouring, water 
Advanced Preparation: 
- Photocopy handouts and enough instructions for the amount of groups to have their 

own instructions 
- gather cookbooks or a cake recipe to give to students in groups or to have recipe 

ready to show on projector/smart board 
- Option to set up stations in advance if time permits 

Lesson Procedure 
Engagement: 15 minutes 
Adapted from Pearson Grade 5 Science Textbook, Unit 2, Lesson 10: 
Has anyone ever baked anything: Cakes for birthdays, cookies, making pancakes or 
waffles for breakfast, any gluten free bakers out there? 

• Compile a list of baking that some students have done 
What are the some of the raw ingredients that go into making something like a cake? 
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• Compile student answers.  If students are stumped or have very or no little experi-
ence with baking, then handout a few copies of cake recipes for students to look at 
with either a partner or in a small group. Alternatively, the teacher could find a 
recipe online to display on the projector/smart board for the whole class to view. 

• Have the students briefly describe the raw ingredients and the process of baking 
and how the items change from raw ingredients into something new (the cake!). 

Explain that our science class today does not involve baking but we will be creating 
something new and FUN out of raw materials. 
  
Exploration: 25 minutes (finish at the beginning of next class if needed) 
From Pearson Grade 5 Science Textbook, Unit 2, Lesson 10 
• Use the handout for lesson 7 for students to fill out or, have students record their re-

sults in their notebooks and create their own charts.   
• This activity can be done with each group completing one investigation. To keep the 

groups at a manageable size, set up several of each station.     
• Discuss some rules to follow during the activity, such as how the materials should be 

kept on a plastic tablecloth or in a tray during the procedure, and how the end product 
should be stored in airtight containers. Provide damp sponges for cleanup.  

• Gauge students' understanding of the task through a thumbs assessment: up for un-
derstanding the procedure, sideways for kind of understand and down for not under-
standing the instructions. 

• Ask students who are working at Station 1 to tell about any experiences they have had 
working with modelling clay.   

• The water and cornstarch  mixture students create at Station 2 has fascinated scien-
tists and others for many years. Oobleck looks like a liquid and acts like a liquid when 
it is being poured. However, when pressure is applied, such as smacking it with one’s 
hand, it behaves like a solid.  

• Have students start with 1/2 cup of water and 1 cup of cornstarch. The exact mea-
surements are not important, but the ratio of 1:2 is. Students can add more water or 
cornstarch as needed to get the  right consistency.    

• The product students create at Station 3 is another example of a substance that can 
behave like both a solid and a liquid. When rolled into a ball, it will bounce; when  
pulled  slowly, it will stretch; when pulled quickly, it can break; and when left long  
enough, it can flow like a liquid and form a puddle.  

Explanation: 30 minutes 
From Pearson Grade 5 Science Textbook, Unit 2, Lesson 10 
• Ask students who are working at Station 1 to tell about any experiences they have had 

working with modelling clay.   
• The water and cornstarch mixture students create at  Station 2 has fascinated  scien-

tists and others for many years. Oobleck looks like a liquid and acts like a liquid  when 
it is being poured. However, when pressure is applied, such as smacking it with one’s 
hand, it behaves like a solid.  

• Have students start with 1/2 cup of water and 1 cup of cornstarch. The exact mea-
surements are not important, but the ratio of 1:2 is. Students can add more water or 
cornstarch as needed to get the right consistency.    
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• The product students create at Station 3 is another example of a substance that can 
behave like both a solid and a liquid. When rolled into a ball, it  will bounce; when 
pulled slowly, it will stretch; when pulled quickly, it can break; and when left long 
enough, it can flow like a liquid and form a puddle.  

My adaptation:  
• If time permits, have students rotate to experience each substance.  They would only 

have to record their observations of one substance but then after each group has 
shared their experience with their given substance, they could all rotate simply to ca-
sually experience the substances that other groups worked with. 

Elaboration 
- An optional elaboration could be to bring in some cake, that is sensitive to any allergy 

or food concerns within the class, to share either at the end of science class, during 
lunch, or at the end of the day.  Thank the students for participating in the science les-
son where they created something new and encourage them, with permission and 
possibly supervision from their parents, to experiment with chemistry at home through 
baking something.  Students could be given a challenge to bake something to bring 
for class along with the recipe they used.  There could be competitions for healthiest 
baking including: highest fibre, low fat, low sugar, most fruit or vegetables and any 
other category that can be brainstormed with the class. The class could sample each 
others baking. 

- To ensure that the products made do not go to waste, one of the following days, the 
class could present the playdough, oobleck and nutty putty as gifts for a younger 
grade to play with or conduct projects with. 

Evaluation 
-  Visit groups while they are experimenting to clarify anything that is confusing or to cor-
rect misunderstandings 
- When groups are sharing information about their experiments, gauge their under-

standing of the task and provide clarification if needed. 

Extensions /Modifications: 
-To prepare students for the next lesson, students who finish early can be challenged to 
compile an inventory of items that are manufactured from Saskatchewan products.  If 
computers/tablets are available, have them look up videos about the process of produc-
tion of bread, pasta, leather footballs, glue, potash and uses, uranium and uses, fossil 
fuels and uses (the refining process, plastics, fuels), coal, and any other product that 
originates from Saskatchewan farming or industry.  Create a list for students to choose 
from.  If technology is not available, then be prepared with appropriate books/encyclo-
pedias from the library for students to use for research. 
- Idea adapted from Pearson Grade 5 Science Textbook, Unit 2, Lesson 10:  

- Students who are having difficulty making the connection between raw and manu-
factured materials might benefit from creating a word web (or drawing web) to 
demonstrate the finished product (play dough, oobleck, or nutty putty) and write 
or draw the raw ingredients that went into the final products around the centre 
piece/product word. This is an activity that could help EAL/ELL learners too. 
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- Students who finish early could research the process of developing the materials used 
to create their experiment (i.e.: the process of making cornstarch, flour, glue, etc). 

Assessment: 
Student Handouts can be corrected.  Answer will vary but should demonstrate an un-
derstanding of the raw materials creating something new.  Students should be able to 
describe/communicate the characteristics of their new product: 
From Pearson Grade 5 Science Textbook, Unit 2, Lesson 10 
Playdough:The textures, hardness, and flexibility  changed. Salt and flour are powdery,  
soft, and pliable. Playdough is harder, less pliable, and its particles stick together in one 
solid mass. It is a solid that can be moulded to take the shape of its container.  
Oobleck: The textures, hardness, and flexibility  changed. Cornstarch is powdery, soft, 
and pliable. Oobleck is sticky, pliable, and its particles stick together as it forms a liquid 
that can be poured. It acts like both a solid  and a liquid, depending on whether it is 
compressed or not. When it is compressed, it can be made into a ball and hold its 
shape like a solid.  
Nutty putty: The textures, hardness, and flexibility  changed. Borax is powdery, soft, 
and pliable. Nutty  putty is harder, less pliable, and its particles stick together in one sol-
id mass. It can be rolled into a ball as  a solid and retain its own shape or can be 
moulded into the shape of its container. If left long enough, nutty  putty can behave like 
a liquid and flow until it forms a puddle.  
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Play Dough 
Materials: 
large mixing bowl 
1 cup water 
4 cups flour 
2 to 4 tablespoons of cooking oil (we used Canola) 
1 1/2 cups of salt 
food colouring (we used red and blue to make purple) 
glitter 
Instructions  
1) Pour water into a large mixing bowl. 
2) Next add food colouring. We added generous amounts of red 

and blue food colouring to make purple, which seemed like a ga-
lactic colour! Once you add the food colouring to the water, stir 
well. 

3) Add the dry ingredients ( flour and salt) to the mix. You can stir 
a little at this point to begin blending the ingredients. 

4) Next add 2 to 4 tablespoons of oil. You can add more oil later 
if the mix seems to dry. Oil is the secret to keeping this "no 
cooking required" recipe soft! If you don't add enough oil, the 
mix will be very crumbly. 

5) Optional: Add generous amounts of glitter to your mix and be-
gin mixing everything together. 

Play dough instruction and images from: http://www.pbs.org/parents/crafts-for-kids/no-bake-play-dough/ 

http://www.pbs.org/parents/crafts-for-kids/no-bake-play-dough/
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Oobleck 
Materials: 
- 1 cup water 
- 1.5-2 cups corn starch 
- a few drops of food colouring of your choice 
Instructions:  
1) Pour 1 cup of cornstarch into the mixing bowl   
2)Pour the water in, mixing slowly as you go. Keep adding more wa-

ter until the mixture becomes thick (and hardens when you tap on 
it). Add more cornstarch if it gets too runny, and more water if it 
becomes too thin. 

3)Add a few drops of food colouring if desired. (If you want to turn 
your Oobleck another hue, it’s easier to add the colouring to the 
water before you mix it with the cornstarch.) 

Oobleck instructions from: http://www.scientificamerican.com/article/oobleck-bring-science-home/  

http://www.scientificamerican.com/article/oobleck-bring-science-home/
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Nutty Putty 
Materials: 
-Bottle of Elmers Glue, Borax, large mixing bowl, plastic cup, spoon, 
measuring cup, food colouring, water 
Instructions: 
1) Empty the entire bottle of glue into a mixing bowl. Fill the empty bottle with 

warm water and shake (okay, put the lid on first and then shake).  
2) Pour the glue-water mixture into the mixing bowl and use the spoon to mix 

well. 
3) Go ahead… add a drop or two of food coloring. 
4)Measure 1/2 cup of warm water into the plastic cup and add a teaspoon 

of Borax powder to the water. Stir the solution – don’t worry if all of the 
powder dissolves. This Borax solution is the secret linking agent that caus-
es the Elmer’s Glue molecules to turn into slime. 

5) While stirring the glue in the mixing bowl, slowly add a little of the Borax 
solution. Immediately you’ll feel the long strands of molecules starting to 
connect. It’s time to abandon the spoon and use your hands to do the se-
rious mixing. Keep adding the Borax solution to the glue mixture (don’t stop 
mixing) until you get a perfect batch of Elmer’s slime. You might like your 
slime more stringy while others like firm slime. 

Instructions from: http://www.stevespanglerscience.com/lab/experiments/glue-borax-gak/  

http://www.stevespanglerscience.com/lab/experiments/glue-borax-gak/
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Lesson 7: Making Something New 
1)  What is your final product? Circle which one: Play Dough, Oobleck or Nutty Putty 

2) What are the ingredients like before mixing? List each and answer:  What is the state 
of matter for each ingredient: liquid or solid? What does each individual item feel like? 

3) How did the raw materials change to make something new? 

4) What is the final product like? Describe your product.  What does it feel like? Is it sol-
id or liquid? What can you do with it? 

Questions are based on the activity from Pearson Grade 5 Science Textbook Unit 2, Lesson 10 
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Unit Name: Properties and Changes of Materials 

Lesson Number and Title: Lesson 8: Manufacturing in Saskatchewan 
Date: N/A 
Subject: Science  
Grade: 5 
Time: Approximately 2-3, 40 minutes classes depending on the depth of detail the 
teacher wants for the projects and how long the projects take the students to complete. 
Parts of the Learning Cycle Involved: engaging, exploring, explaining, elaborating 
and evaluating 
Learning Objective and Lesson Purpose: Students will research manufacturing in 
Saskatchewan and will communicate their findings with the whole class. 
About / In / For the environment:  
- about: Students will learn about what is done with waste products from their research 
Outcomes & Indicators: 
MC5.3: a, c, f 
Content Background: 
From Pearson Grade 5 Science Textbook, Unit 2, Lesson 11: 
About one-third of Saskatchewan consists of cultivated farmland. Most of the province’s 
manufacturing is linked to agriculture. These include  
• potash―Saskatchewan is the world’s largest producer of potash, which is mined 

along with phosphate for their essential ingredients. Phosphate and potash are  used 
to make fertilizer.  

• pesticides―Pesticide manufacturers are located in different areas of Saskatchewan. 
These companies create products that help the agriculture industry  control harmful 
pests and insects.   

• food  production―Cattle, hogs,  Saskatoon berries,  and strawberries are all pro-
cessed in Saskatchewan. The  processing  of  food and beverages accounts for more 
than 20 percent of Saskatchewan’s manufacturing and processing output.    

• bale  processors―Manufacturers of bale  processors  are located in Saskatchewan. 
These machines are used to make hay  bales.  

• steel  fabrication―Steel is used to build machinery  used in agriculture and food pro-
duction.  

Processes Developed:  
organizing: information about the student research product 
recording: information about the student research product 
communicating: communicating information that they have found about their product 
Adaptive Dimension: 
Allow a choice for the type of project/assessment piece allows learners to choose ac-
cording to their strengths and comfort levels 
Cross Curricular Competencies (CCC’s): 
Think and learn contextually: 
 -Analyze connections or relationships within and/or among ideas, experiences, or nat-
ural and constructed objects  
Think and learn creatively: 
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-Imagine and create central images or metaphors for subject area content or crossdisci-
plinary ideas.  
Interdisciplinary Connections: 
Language Arts: students will need to record the information from their research 
Visual or performing Arts: depending on project method that students pick 
Could vary depending on the project picked 
Prerequisite Learnings: From lessons 6 and 7, students should have come to under-
stand the beginning process of how many things can combine to make something new 
and the process of raw materials being combined to create something. 
Materials / Equipment / Safety: 
- Computers or tablets available for research 
- library books relevant to information being research (or list of a few good ones) 
- Encyclopedias  
- Science notebooks or duo-tang with looseleaf  for students to record in 
- visualizations for products to be researched 
- Products and by-products from Saskatchewan industry.  Could include, but is not lim-

ited to: potash, a square bale, meat and dairy products, bread, pasta, hummus, grav-
el, steel, small bottle of motor oil. 

Advanced Preparation: 
- Book computers/tablets for research.  Enough for each pair of students to have one. 
- Gather books from the library and encyclopedias  
- May need to book the library 

Lesson Procedure 
Idea for lesson from Pearson Grade 5 Science Textbook, Unit 2, Lesson 11 
Engagement: 20 minutes 
- Compile a inventory of Saskatchewan manufactured products to bring into the class-

room for students to engage with visuals.  These could include but are not limited to: 
- potash fertilizer 
- a square bale put on a sheet to keep the floors clean 
- Meat and dairy products (refrigerate if necessary) 
- bread, pasta, hummus, canola oil/margarine, jams/jellies (any plant based by-prod-

ucts from Saskatchewan) 
- gravel  
- steel 
- small bottle of 5W30 oil (whatever oil someone you know can use after the class is 

done) 
- What do all of these items have in common? (they can be grouped according to type: 

grain farm products, animal by-products, mining) 
- Give students hints if needed: what is bread made from? What is Saskatchewan 

known for? Hold up a jar of Saskatoon berry jam: where do Saskatoon berries grow? 
Has anyone drove past a potash mine with piles of pink looking soil? 

- Let students know that they will be researching an item that comes from 
Saskatchewan. 

- Go through an example with the students so they understand your expectations: take 
an item and have a few students help you quickly research a few facts about your 
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item.  Do this with the whole class. 
- Working in pairs, students will research an item that is produced and/or manufactured 

in Saskatchewan.   

Exploration: up to 90 minutes over several classes 
adapted from Pearson Grade 5 Science Textbook, Unit 2, Lesson 11: 
Information to include when researching: 
a) How is the product processed? b) What raw materials are used to make the prod-

uct? c) How is the product tested to make sure it is safe to use? d) What is the main 
use for the product? e) How are any waste products disposed of? These questions 
can be written on the board for students to copy down in their science notebooks.    

b) If possible, include pictures of where the product is made and of the various steps in 
manufacturing the product. 

c) Students will compile information from these questions in their science notebooks.  
Once they have the information written in their books, it will need to handed 
into the teacher for marking to ensure it is correct before they engage in their 
projects. 

d) Students will present their research through a choice of the following: poster, slide 
show, dramatization: written out and acted in front of the class (it needs to address 
all of the questions asked in part a and b above), through a storybook narrative that 
outlines the process the item goes through and highlights its uses (this could be told 
with the perspective of the item being processed or through the perspective of the 
people processing and using the item). 

e) Research Sources include: encyclopedias from the library, any relevant sources from 
the library 
a) Book sources could include: any relevant library sources could be taken out by 

the teacher or if the teacher wants to test the students' research skills then the 
teacher could leave it up to the students to find their own books for research.  

b) Internet Sources could include: 
• Give students hints when searching: try production of____ for kids, what is 

(your item) used for?, waste disposal of ____, waste disposal when mak-
ing____, how ____ is made, raw materials to make ____, how is _____ tested 
for safety? These hints can be given to students when needed.  If the teacher 
anticipates that the students will need lots of guidance, then these hints can be 
printed out for students. Highlight for students that if they can't find relevant in-
formation on one page to keep looking for other relevant information. 

• Some websites that are relevant: 
• Potash: http://www.kidzone.ws/geography/saskatchewan/tour3.htm, http://kid-

s.britannica.com/comptons/art-123206/Potash-mining-is-one-of-Canadas-
leading-industries 

• Science Kids has relevant information for: animal facts, plant facts, recycling 
facts 

• Steel: http://sciencewithkids.com/science-facts/facts-about-steel.html  
c) Magazine Sources: Check with the library sources 
d) Places to consult: the students, with help from the teacher could email or call rel-

evant professionals in each field and conduct an interview based on the core 

http://www.kidzone.ws/geography/saskatchewan/tour3.htm
http://sciencewithkids.com/science-facts/facts-about-steel.html
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questions the students need to answer. 
e) If the teacher thinks it is needed, it may be beneficial to go through how to use 

each resource.  Show students briefly how to use an encyclopedia, or index in a 
book to find the information they are looking for. 

Explanation: 
When a due date for the assignments has been established, then students may present 
their findings with the whole class. Projects such as the poster and narrative can be dis-
played for classmates to view. 

Elaboration 
- A possible elaboration could be to conduct the food miles for food items with the class.  

This could be contrasted with food from international places and the distance of food 
travelling across many miles compared to locally produced and manufacturing. 

Evaluation 
- The teacher checks in on students while they research in class to ensure that stu-

dents are on-task and understand the expectations for the assignment.  
- By handing in the research information from their notebooks, the teacher can gauge 

how well students are understanding the assignment. 

Extensions /Modifications: 
- Students/pairs who struggle with the assignment could be given hints for good/easy 

sources to view such as demonstration videos online, and easy to navigate, children 
friendly websites with relevant information 

- Students who finish early can add more to their project: the teacher can look for in-
formation they may have missed or could add more to.  They can also assist other 
groups with their projects. 

- Students who finish could also create a word search or crossword puzzle based on 
the materials being researched by the class.  The teacher could make a good copy, or 
teach the student how to, of the puzzles so they can be distributed to the class. 

- If students can think of a different method for demonstrating their learning (other than 
the suggested assignments), it may be appropriate to let them use their own method. 

Assessment: 
Final projects can be used for grading and students summative assessment. 
Refer to Lesson 8 Rubric for marking projects 

Lesson 8 Rubric



Anna Cressman ESCI 310 - Fall 2015 Page �19

Unit Name:  Properties and Changes of Materials  

Category 4 3 2 1

Process of 
Making

Process of how the 
product is made is 
clearly 
communicated and 
includes all vital 
steps involved.

Process of how the 
product is made is 
mostly 
understandable. 
Presentation 
includes most 
steps but misses 1 
vital step.

Process of how the 
product is made is 
a bit unclear.  
Presentation 
misses 2 vital 
steps.

Process of how the 
product is made is 
barely 
communicated.  
Presentation 
misses several 
vital steps.

Waste 
Produced

Student accurately 
communicates 
what happens with 
waste products 
during every step 
of manufacturing.

Student accurately 
communicates 
what happens with 
waste products but 
does not identify 
waste procedure 
for every step.

Student identifies 
that waste is 
produced but does 
not indicate what is 
done with the 
waste

Student does not 
identify waste 
production with 
their product or 
what is done with 
waste.

Raw Materials Student 
demonstrates 
thorough 
understanding of 
all the raw 
materials that 
involved in the 
production of their 
final product.

Student 
demonstrates 
understanding of 
most of the raw 
materials involved 
in the production of 
their final product.

Student 
demonstrates 
understanding of 
raw materials 
existing but does 
not list raw 
materials involved. 

Students does not 
identify any 
information about 
raw materials.

Uses for 
Product

Student identifies 
all possible uses 
for their product.

Student identifies 
most of the uses 
for their product.

Student identifies 
that their product is 
useful but does not 
state how.

Student does not 
identify what 
product is used for.

Resources 
Included

Student clearly 
identifies all 
sources for their 
research and 
information 
gathered from 
each source.

Student identifies 
resources and 
includes some of 
the information 
gathered from 
those sources.

Student identifies 
sources but does 
not indicate what 
information was 
gathered from 
those sources. 

Student does not 
identify sources for 
research. 
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Lesson Number and Title: Lesson 9: How is an iPhone made 
Date: N/A 
Subject: Science  
Grade: 5 
Time: 45 minutes 
Parts of the Learning Cycle Involved: engaging, exploring, explaining, elaborating 
and evaluating  
Learning Objective and Lesson Purpose: Students will investigate some of the pro-
cesses involved in making an iPhone.   
About / In / For the environment:  
for: students will assess environmental decisions that they can make individually in re-
sponse to what they learn in this class. 
Outcomes & Indicators: 
MC5.3: b, c, d 
Content Background:  
Teacher background information on iPhone globalization: http://financesonline.com/hel-
lo-world-the-economics-of-iphone/ 
How iPhone Is Made: The Global Assembly Line 
Made in USA 
iPhone is a genuine American product because its engineering and design are borne 
out of the ingenuity and skill of American developers and industrial designers in Cuper-
tino, California, Apple’s headquarters. The battle plan to innovate and shake the smart-
phone industry started here in as real fashion as when, perhaps, Edison shouted eure-
ka! after figuring out how to make a light bulb or when the Wright brothers flew the 
maiden flight in American soil. 

Beyond the planning stage, iPhone 5 is still being made in America. Its brain, the A6 
chip, is manufactured by a semiconductor company based in the US, perhaps an Intel 
or IBM plant or even a Samsung American subsidiary in Austin, Texas.  The smartphone 
may be made from different countries, but it thinks as an American like you and me. 

The software is also designed locally and a $500-million data center was even built in 
North Carolina. The radio frequency part is made by Ohio-based Triquint, the audio chip 
by Cirrus Logic, a Texan company and the controller chips by California-based PMC 
Sierra and Broadcom Corp. Evidently, the specialized parts and design are American, 
making the iPhone a first-rate, cutting edge product. Interestingly, the glass is devel-
oped and manufactured by a Corning plant in Kentucky, although the bulk of manufac-
turing has since been shipped out to the company’s plants in Japan and Taiwan. 

The technical specifications aside, iPhone creates local derivative economies around it: 
its innovative marketing is handled by TBWA with offices in Los Angeles and New York, 
and its apps are written by American software companies. Apple is also one of the few 
companies that maintains a US-based local customer call center in Indiana, Texas and 
California to name a few. 

http://financesonline.com/hello-world-the-economics-of-iphone/
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Made in Mongolia 
rare-earth-mineralsAn iPhone is not only assembled in China, but it starts in that country 
at a much earlier stage and much deeper part of the earth. Ninety percent of rare earth 
minerals, naturally occurring solids whose combination comprises essential iPhone 
parts, are mined in China, notably in Mongolia. Although things may change soon as 
newer eco-friendly mining technologies will allow the US to tap its rich mineral fields. 

Lanthanides, scandium, yttrium and some other alien-sounding names at the bottom of 
the periodic table (remember your secondary school?) make the iPhone “light, bright 
and loud.” Its color screen, glass polishing, circuitry, speakers and vibration unit come 
from a mix of these rare earth minerals. 

Made in Japan, Korea, Taiwan 
They are the Asian immigrants. Made in Japan, Taiwan and Korea but are married into 
the American product. Apple has had sourced its LCD panel from Sharp, Japan Display 
and LG in the past. The engineers in Korea and Japan allowed you to enjoy that smooth 
sensation of control when you swipe, pan, zoom out and in the iconic iPhone touch-
screen. But these engineers want you to have more fun that LG has developed an in-
cell display for iPhone 5. It eliminates a glass layer in between the touch pad and the 
liquid crystal to make the smartphone thinner and its battery life longer. 

Ironically, iPhone’s microchips are made by Samsung, Apple’s mortal enemy now. Its 
patent scuttle with Samsung transforming into a global war, Apple is also tapping Tai-
wan’s TSMC and SK Hynix (formerly Hyundai) for chip-making, DRAM and flash memo-
ry to diversify its supply chain. Still, Samsung or a subsidiary is providing iPhone with 
rechargeable batteries. 

Made in Europe 
It sounds like Europe’s diminishing share of world economics, but, true, a French-Italian 
company based in Geneva, Switzerland, STMicroelectronics, managed to get a slice of 
the iPhone pie: the gyroscope used for tracking the smartphone’s orientation. STMicro-
electronics is Europe’s largest semiconductor chip maker, but not large and flexible 
enough to compete with the Asian giants. 

Made in China 
foxconnWhen Americans protest that iPhones are made in China, they mean that it is 
assembled by the Chinese. The blueprint, crystal, specialized parts and processors 
from the US, display panels, chipsets and memory from Japan, Korea and Taiwan, gy-
roscope from Europe and rare earth minerals from Mongolia all come together in China, 
the world’s factory. 

It’s a touchy issue, but the late Apple found Steve Jobs once told US President Obama 
that these iPhone jobs won’t be coming back to the US. And cheap labor is not the rea-
son; it’s the economics of scale in both human resources and manufacturing facilities. 

It is reported that where American companies would take months to pool thousands of 
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industrial engineers and even more months to construct new assembly lines to accom-
modate a trivial but urgent change in iPhone’s spec—say, its glass panel must curve to 
hatch on the body six weeks prior to launching—it only takes 15 days in China. In a cut-
throat industry where a fast turnaround can spell a phone’s success, China is not an op-
tion. To put it in perspective, one production line in China can assemble 72,000 iPhone 
5 back plates daily; one factory can have four to five production lines and China can 
have as much as a hundred of these factories, opening or closing a few  of them de-
pending on the current demand. The last part—opening and closing plants like a mom-
and-pop store—is almost impossible in an American economy. It is no long a city count-
ing the number of manufacturing plants it has, but the manufacturing plant can be 
counted as a city in many Asian economic zones. 

CONCLUSION 
Hundreds of thousands of iPhones come out of Chinese factories every day. Each one 
is an iconic symbol of American consumerism, and each one consists of parts made in 
different countries. But like the US president or Albert Einstein, or Joseph Pulitzer, or 
Martina Navratilova, or Leoh Ming Pei or Bruce Lee, and many other great Americans 
who are “made” elsewhere, the iPhone is a true American in spirit. Its ideals are built on 
the ingenuity and competitive spirit that has made and is making this country great, be it 
in peace or troubled times. 
Processes Developed:  
guessing: students will be asked to guess the process of making an iPhone 
organizing: students will have to organize themselves and the puzzle pieces during the 
activity recording: students will have to record their learnings in their journals 
Adaptive Dimension: 
A student with a physical limitation or autism could be in charge of the map during the 
movement activity.  The student should be consulted prior to the lesson to gauge which 
position they could prefer. 
Cross Curricular Competencies (CCC’s): 
Think and learn contextually: 
- Recognize that a context is a complex whole made of parts    
- Analyze a particular context for the ways that part influence each other and create the 

whole  
Think and learn creatively: 
- Show curiosity and interest in the world, new experiences, materials, and puzzling or  

surprising events  
- Experiment with ideas,  hypotheses, educated guesses, and intuitive thoughts  
- Explore complex systems and issues using a variety of approaches such as models,  

simulations, movement, self-reflection, and inquiry  
Think and learn critically: 
- Analyze and critique objects, events, experiences, ideas, theories, expressions, situa-
tions,  and  other phenomena  

Interdisciplinary Connections: 
Social Studies: Geography 
Language Arts: Journalling 
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Math: Could extend into with measuring distance that the phone travels 
Prerequisite Learnings: Previous lessons would have build on the understanding of 
raw materials and manufactured product 
Materials / Equipment / Safety: 
- approximately 6-10 (however many you are able to collect) used phones that are in 

rough enough shape to be taken apart (find on used item websites, send out a letter 
to parents incase they have any at home that can be brought for the lesson) 

- cards/pieces of paper or flags that represent: US, UK, Germany, South Korea, Japan, 
Taiwan, China 

- puzzle pieces (described in advanced preparation) 
- projector/smart board 
- World map or large globe if the class does not have access to a projector/smart board 

that can show google earth 
Advanced Preparation: 
- Have phones set up so that all students can see them 
- Have cards or relevant flags for each country labelled: USA, England, Germany, 

South Korea, Japan, Taiwan, China 
- Have puzzle pieces for each stage ready for students to use (USA: 4 chip: 1 wi-fi, 1 

display driver, 1 CMOS chip, 1, touchscreen chip, 1 circuit board fitted, UK: bluetooth 
chip, Germany: touchscreen overlay, baseband integrated circuit board are fitted, 
South Korea: processor chip, Japan: TFT screen fitted, Taiwan: camera lens, timing 
crystal, cameral module, passive components, connector cables, battery charger 
made, China: the case and mechanical parts to assemble, phone is assembled. 

- Create puzzle pieces on card stock out of the picture provided with lesson 9 (19 
pieces in total) with each part written on a piece. 

Lesson Procedure  
Engagement: 5 minutes 
1. Have phones displayed for all students to see them. 
2. Gather attention to the phones 
3. Pose questions to help prepare students for themes of the lesson: 

1. what do we use smartphones for? 
2. How do they make life easier or better for us? 
3. What would life have been like before smartphones? Before cell phones? 
4. How often do we or our parents update phones? 
5. Why do we update? 
6. What do you think happens to old phones? What do we do with them? Where do 

they go? 
7. What might be some drawbacks from having smartphones?  
8. Any guesses where smartphones are made? Which country? 

Exploration: 25 minutes  
Best option is to show the video for iPhone production process, but the website can be 
used as a backup in case the video doesn't work.  It may be necessary to update this 
information as technology changes and globalization practices change. 
1. iPhone website: http://financesonline.com/hello-world-the-economics-of-iphone/  

http://financesonline.com/hello-world-the-economics-of-iphone/
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2. Video of globalization and the iPhone5: https://www.youtube.com/watch?
v=9IGFKJB6RS8  
1. while showing the video, it may be necessary to read the print out loud for stu-

dents who struggle to keep up with pace of the movie.  Stop at appropriate points 
to explain the percent chart used to describe the process and it may be appropri-
ate to pause the movie to point out places in the world that are involved. 

3. After the movie, go through either google maps, a world map or have students gath-
er around a globe so that the whole class can view the physical locations involved in 
creating an iPhone. 

4. Have the class reenact the process involved in making an iPhone: Divide students 
into 7 groups to represent the US, UK, Germany, South Korea, Japan, Taiwan, and 
China.  Give each group their appropriate puzzle pieces (as outlined in the advanced 
preparation in this lesson). Have each group disperse around the classroom and 
hang their sign or flag at their station. Have one student assigned to follow the pro-
gression that the phone makes (for the whole class to see) on either google maps or 
a world map. 

5. Have the whole class reenact the process with the teacher as a guide.  At each 
country, the supplies are transferred to the new group (i.e.: the four chips and circuit 
board from the US will go to the UK.  From the UK, the four chips from the US, the 
circuit board and the bluetooth chip will all transfer to Germany).  This process will 
continue until all puzzle pieces reach China where the people designated to China 
will assemble the puzzle. 

Explanation: 5 minutes 
1. Explain that once the phone is assembled in China, it is then distributed across the 

world for consumers to buy. 
2. What is the final manufactured product? (iPhone) 
3. What are some the materials went into making the product? (chips, processing 

boards, all the items listed in advanced preparation) 
4. Ask students how many pieces were involved in the journey and how many coun-

tries. (19)    
5. Think about all the jobs that are created.  There are jobs in seven different countries 

to make one item.  What is the benefit of creating jobs? Benefit of providing income 
for people and families so they have enjoy life. 

6. Earlier I had asked if anyone had concerns about use of iPhones.  Can anyone think 
of potential drawbacks from the process we just saw? (some students may think of 
all the transporting done to move the phone across the world) 

Elaboration: 5 minutes  
1. Have the class write in their science journal about the process of making an iPhone 

Evaluation 
To gain assessment before journalling, quickly quiz the whole class: 
- How many countries did the phone stop in while being made? (7) 
- Which country designs the phone (chooses how it is made) (USA) 
- Can someone list benefits we talked about earlier? Drawbacks? 

Extensions /Modifications:Math and geography Lesson: students could calculate the 

https://www.youtube.com/watch?v=9IGFKJB6RS8
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kilometres travelled for the process of making an iPhone. 
- Possible modification could be to have an iPhone unassembled and use the actual 

pieces in the demonstration 
Assessment: Journal entries can be used to assess student understanding of the 
process 
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Unit Name: Properties and Changes in Materials 
Lesson Number and Title: The good, the bad and the ugly with manufacturing 
Date: N/A 
Subject: Science  
Grade: 5 
Time: 80 minutes over 2 classes 
Parts of the Learning Cycle Involved: engaging, exploring, elaborating and evaluating 
Learning Objective and Lesson Purpose: Students will be able to assess and distin-
guish between benefits we gain from having certain products and drawbacks that come 
from the demand for constant consumerism. 
About / In / For the environment: 
about: students will learn about specific environmental concerns associated with tech-
nology development. 
for: Students will develop environmental goals based on the information they learn in 
this lesson 
Outcomes & Indicators: 
MC5.3: a, c, l   
Content Background: 
What to do with old smartphones: http://www.cbsnews.com/news/how-to-recycle-or-do-
nate-your-smartphone/ 

With the next generation of iPhone expected to be unveiled Sept. 9 and the new Sam-
sung Galaxy Note 4 making its debut, millions of consumers are starting to think about 
an upgrade. But once you decide on a new phone, what should you do with the old 
one? 

Both smartphones and their older cousins, feature phones, contain precious metals 
such as copper, silver, gold and platinum, in addition to plastics, ceramics and other re-
cyclable materials. The Environmental Protection Agency says Americans dispose of 
130 million mobile devices annually; of that, only 8 percent gets recycled. 

The turnover in phones continues to increase as new early-upgrade plans allow con-
sumers to change models even more frequently. Americans are on pace to buy an esti-
mated 152 million smartphones by the end of 2014, according to estimates by the Con-
sumers Electronics Association. 

All that potential waste adds up. For every million cellphones recycled, 35,274 pounds 
of copper, 772 pounds of silver, 75 pounds of gold and 33 pounds of palladium can be 
recovered, an EPA spokesperson explained to CBS News. 

Most Americans say they know that recycling is important, but statistics show they don't 
always act accordingly. A recent survey by ecoATM found 46 percent of device owners 
said they'd consider recycling old gadgets; most agreed that recycling is good for the 
environment and worth doing. However, 57 percent of American still have cellphones 
they no longer use collecting dust at home, and only 22 percent said they have previ-

http://www.cbsnews.com/news/how-to-recycle-or-donate-your-smartphone/
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ously recycled a cellphone, the survey found. 

Fortunately, there are a number of convenient recycling options available. Twenty-four 
states currently have laws in place governing the collection and recycling of electronic 
devices, according to the Electronics Recycling Coordination Clearinghouse. Many re-
quire retailers or manufacturers to accept used electronics and recycle them for con-
sumers who don't want them anymore. 

Major carriers all offer recycling. Verizon, for one, says it has seen an increase in partic-
ipating consumers. 

Cameka Crawford, manager of community relations at Verizon, says customers are giv-
en two options for turning in old cellphones. "First, customers have the option of recy-
cling devices using the company's device recycling program. Through this program, Ver-
izon provides the value of customers' old wireless devices on an electronic gift card that 
can be used toward the purchase of a new wireless phone, tablet or accessories," 
Crawford told CBS News in an email. 

"Customers may also donate no-longer-used devices directly to Verizon's HopeLine 
program," in which donated devices are refurbished for use by survivors of domestic vi-
olence. 

John Columbus, manager of public affairs at Verizon, told CBS News that the company 
also hosts electronic waste recycling rallies through the year. "Since the launch of the 
program in 2009, we have collected more than 810,302 pounds of e-waste," he said in 
an email. 

AT&T's trade in program, similar to Verizon's, allows people to bring in their unwanted 
phones -- regardless of carrier or brand -- to any retail store. They may also decide to 
trade in their old cellphones for a gift card that can be used to offset the purchase price 
of their next phone. 

Sprint buys back old cellphones, allowing customers to get account credit on their bill, or 
helps them recycle old phones, batteries and data cards from any manufacturer through 
a drop-off or mail-in program called Project Connect. T-Mobile allows consumers to drop 
off any cellphone, batteries, accessories, tablets or netbooks at any retail location to be 
recycled for free. 

Before you donate or recycle an unwanted phone, there are a few important steps to 
take: 

Delete all personal information from the cellphone. This can be done through a factory 
hard reset or data erasing tools. 
Remove any batteries that may need to be recycled separately. 
If the phone is from AT&T or T-Mobile, consumers must remove their SIM card from 
their phones. (Verizon and Sprint do not use SIM cards.) 
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There are also many third-party options available to consumers who want to turn in un-
wanted phones. ecoATM, a San Diego-based company, operates a chain of self-serve 
automated kiosks where people can exchange old cellphones for cash. Others compa-
nies offering similar services include Gazelle, Maxback, Nextworth, and many more, 
says Jason Linnell, the executive director of the National Center for Electronics Recy-
cling. 

"If you are looking for the highest return for working devices, search the existing sites 
and see who is paying the most after checking their environmental and data destruction 
qualifications," he told CBS News in an email. 

GreenGadgets.org also has a national directory of drop-off recycling locations that Lin-
nell's company oversees. "You will not get paid for devices at these locations, but they 
may be more convenient," he added. 

Processes Developed:  
recording: ideas for personal goals regarding how to reduce technology waste 
planning: students will plan their own goals  
communicating: students will communicate their goals in a method that they choose 
Adaptive Dimension: 
For EAL/ELL learners, gather visuals that represent learning that is happening.  Exam-
ples could include pictures of the toxic lake, technology burning in oversea locations, 
pictures of recycling examples, and any other relevant pictures.  The students could 
create a collage to represent their learning. 
Cross Curricular Competencies (CCC’s): 
Think and learn creatively:  
-Show curiosity and interest in the world, new experiences, materials, and puzzling or 
surprising events  
-Explore complex systems and issues using a variety of approaches such as models, 
simulations, movement, self-reflection, and inquiry 
Think and learn critically: 
-Analyze and critique objects, events, experiences, ideas, theories, expressions, situa-
tions,  and  other  phenomena  
-Distinguish among  facts, opinions, beliefs, and preferences  
-Apply various criteria to assess ideas, evidence, arguments, motives, and actions  
-Apply, evaluate, and respond to differing strategies for solving  problems and making 
decisions 
Understand and value social, economic, and environmental interdependence  and sus-
tainability  
-Evaluate how sustainable development depends on the effective and complex interac-
tion of social, environmental, and economic factors  
-Analyze how one’s thinking, choices, and behaviours affect living and non-living things, 
now and in the future  
-Investigate the potential of individual and group actions and contributions to sustain-
able development  
-Demonstrate a commitment to behaviours that contribute to the well-being of the soci-
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ety, environment, and economy  –  locally, nationally, and globally.  
Interdisciplinary Connections: 
- Will vary depending on the project chosen by students but can include: 
- Fine arts for acting, lego demonstration, creating a commercial 
- Visual art for the poster 
Prerequisite Learnings: Lesson 9 created a introduction to this lesson by focusing on 
the process of creating an iPhone. 
Materials / Equipment / Safety: 
Part 1: 
- The used smartphones collected earlier 
- BCC article  
- (Optional if teacher wants students to conduct their own research/individual work) 

Computers or tablets for students to research technology waste and recycling options. 
- Part 2: tablets or cameras for students to record their work for projects.  Certain 

projects require tablets with certain apps. 
Advanced Preparation: 
- (if disassembling) Before lesson 2, take off the backs of the iPhones to make the in-

side components more accessible for students 
- Read the BBC article in the elaboration section 

Lesson Procedure  
Engagement: 5 minutes 
Review the previous lesson on the process of making an iPhone.  Review the activity 
and ask students: 
- Who can tell me how many countries are involved in making an iPhone? (7) 
- What are some of the small pieces that go into making the iPhone? (computer chips, 

processing board, bluetooth, charging cord, case) 
- Can anyone think of some of the benefits of having this technology?(jobs created, 

makes life easier by accessibility and increased communication) 
- Drawbacks? (students may list transportation across the globe) 
For class today, we are going to explore one of the drawbacks of manufacturing an 
iPhone 
**Throughout the lesson, encourage students to think of ways that they can make a dif-
ference through their own personal actions 
Exploration (35 minutes) 
Part 1: 
Rare Earth Minerals and the environment: 
1. Bring up this article: http://www.bbc.com/future/story/20150402-the-worst-place-on-

earth  
1. depending on time and the level of student interest, the class can either brief the 

article together or students can read it in pairs (with printed out articles). 
2. Find the region of Mongolia presented in the article on a map so students have 

reference to where this is occurring. 
3. If going through the article as a whole class, here is a suggested guideline for 

parts to focus on: 
4. In paragraph one, it reads, "black, barely-liquid, toxic sludge." Have students fo-

http://www.bbc.com/future/story/20150402-the-worst-place-on-earth
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cus on that imagery and they can describe what that means to them.   
5. Focus on the areas of the article that are relevant to the environment (some ar-

eas focus on economics) 
6. Focus on cerium production, a main mining product of the region which is used to 

polish touchscreens 
7. Focus on Neodymium production used for making lasers and light weight mag-

nets.  China mines 90% of the worlds rare earth minerals, but it is not an un-
common mineral.  Why do you think other countries are not willing to mine this? 
(Focus on environmental impact and toxic/hazardous waste).  Why might China 
be willing to mine this? 

8. Show pictures and video of tailings pond. These are the waste materials from 
mining.  The author of the article writes about how the tailings have radioactive 
material.  Ask the students if anyone knows what radioactive means.  What are 
the impacts of radioactive material? (radiation illness, possibly more) 

9. We know that these are mined to make technology so how can we reduce this 
type of mining?  Is there anything we can do here in Saskatchewan? (encourage 
students to think about what they can do individually) 

10.Have the students individually or in think-pair-share, brainstorm ideas for how 
they can help reduce this type of waste. 

11. Have students share their responses with the class.  Write these on the board to 
keep track of student responses. 

Technology Waste:  
1. The class has focused on the production of iPhone, but now we are going to have a 

look at technology waste.  
2. Explain to the class that we are going to be making action plans about what we can 

do to reduce technology waste and associated pollution (like that learned about in 
the mining of rare earth minerals).  Have students keep notes about what they can 
be doing to reduce technology waste.  

3. Ask the class what they think happens when we dispose of technology. Where does 
it go? What happens to it? 

4. Either as a whole class, or with students researching individually or in pairs, re-
search electronic waste overseas and recycling technology options. 
1. If researching as a class or with students doing more independent research, fo-

cus on the importance of finding reliable websites and sources. 
2. While research is being done, students should make notes whenever they find 

information that can help them  
5. The following are some sources to help guide the topic discovery: 
- Electronic Waste in Africa (in 2011): https://www.youtube.com/watch?v=dd_ZttK3PuM 
(would only need to show the first 2-5 minutes to communicate the idea). 
- (optional article) Electronic waste: http://www.greenpeace.org/international/en/cam-

paigns/detox/electronics/the-e-waste-problem/where-does-e-waste-end-up/  
- Try investigating if smartphones are recyclable and what can be done with them when 

they break. 
- An article about recycling options: http://www.cbsnews.com/news/how-to-recycle-or-

donate-your-smartphone/ 

https://www.youtube.com/watch?v=dd_ZttK3PuM
http://www.greenpeace.org/international/en/campaigns/detox/electronics/the-e-waste-problem/where-does-e-waste-end-up/
http://www.cbsnews.com/news/how-to-recycle-or-donate-your-smartphone/
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- A great source for information about recycling electronics: http://www.greenergadget-
s.org 

Have students share some of their personal strategies for reducing technology waste. 

** Ensure that students are compiling a list of actions they can take to reduce technolo-
gy waste.  If they are struggling to come up with ideas then ask prompting questions 
such as: 
- Why do we upgrade our phones? (new features) Is it always necessary? 
- Do we need to replace phones or computers if they break? What could we try to do 

instead of buying something new? (try to repair them first) 
- What would be a responsible way to dispose of our gadgets when they are completely 

broken?  

Explanation: None specific 

Elaboration (second class of the lesson.  40 minutes to work on their project) 
Part 2: 
- Have students take out their list of actions that they can do to reduce technology 

waste. 
- Explain that today they will create personal goals for what they can do to reduce tech-

nology waste.  Their projects should include information covered in the previous class 
including reducing the demand for rare earth minerals, reducing technology waste and 
how to properly dispose of technology that is not able to be repaired. 
- Should include: what I can do, these actions are good because... 

- Students can work individually or in groups up to three 
- Options for communicating their goals can include: 

- creating a poster with pictures of personal options along with written descriptions 
- creating a dramatization with lego that demonstrates their options.  These should be 

recorded with an app such as the Lego Movie app. 
- Students could create a commercial that counteracts the demand for constant up-

grading of technology 
- If students have ideas of how they would like to communicate their goals, it may be 

appropriate to allow those too. 

Evaluation 
When having students share their personal ideas for strategies for reducing technology 
waste, the teacher can gauge their level of understanding and pose questions to help 
focus on the main point of the lesson. 

Extensions /Modifications: 
- Students who finish their projects early in part 2 could take their thinking deeper by 

collaborating a list of what can be done in society to help reduce technology waste 
(such as recycling accessibility, stricter laws on mining and other environmental poli-
cies).  These could be researched on a computer or tablet. 

- Students who are struggling with the concepts could be paired up with another stu-
dents for the project assignment. 

http://www.greenergadgets.org
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- Indigenous worldview on sustainability fits in perfectly with the lesson.  It could be ex-
tending by focusing on regional Aboriginal sustainability practices.  A good resource to 
help with this is:  http://www.edu.gov.mb.ca/k12/cur/socstud/frame_found_sr2/tns/
tn-41.pdf  

Assessment: 
Refer to the rubric for lesson 10 for grading the personal goal assignment 

http://www.edu.gov.mb.ca/k12/cur/socstud/frame_found_sr2/tns/tn-41.pdf
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Lesson 10 Rubric
Category 4 3 2 1

Personal Goal 
Statement

Student clearly 
outlines their 
personal strategies 
for reducing 
technology waste.

Student identifies 1 
or 2 strategies for 
reducing 
technology waste

Student identifies 
that they want to 
reduce technology 
waste but does not 
state a plan for 
how to do so.

Student does not 
identify a plan to 
reduce technology 
waste.

Proper 
Disposal

Student clearly 
identifies proper 
disposal 
procedures for 
unusable pieces of 
technology and the 
process of 
recycling.

Student identifies 
some proper 
disposal 
procedures for 
unusable pieces of 
technology but 
does not indicate 
what is done with 
the recycled parts.

Student identifies 
that technology 
needs to be 
recycled but does 
not indicate how or 
what is done with 
recycled parts.

Student does not 
indicate proper 
disposal 
procedures.

Improper 
Disposal

Student clearly 
identifies negative 
impacts associated 
with improper 
disposal practices 
for pieces of 
technology and 
states why it is 
negative. 

Student identifies 
negative impacts 
associated with 
improper disposal 
practices but does 
not state why 
these practices are 
negative. 

Student identifies 
that there are 
improper disposal 
practices but does 
not identify what 
these practices 
are. 

Student does not 
identify any 
improper disposal 
practices. 

Why Reduce 
Technology 
Consumption 

Student clearly 
outlines various 
reasons that it is 
beneficial to 
reduce technology 
waste including the 
mining of rare 
earth minerals and 
unnecessary 
waste production. 

Student identifies 
that it is beneficial 
to reduce 
technology 
consumption and 
includes only one 
of the following: to 
reduce rare earth 
mineral mining OR 
to reduce 
unnecessary 
waste production.

Student identifies 
that it is beneficial 
to reduce 
technology waste 
but does not 
identify why. 

Student does not 
identify that it is 
beneficial to 
reduce technology 
waste. 
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Unit Name: Properties and Changes of Materials 

Lesson Number and Title: Lesson 11: Design Project 
Date: N/A 
Subject: Science 
Grade: 5 
Time: 80-120 minutes over 2-3 classes 
Parts of the Learning Cycle Involved: engaging, exploring, elaborating and evaluating 
Learning Objective and Lesson Purpose: Given a selection of recycled materials, 
students will design and construct a project.  Students will predict/hypothesize the best 
materials, and combination of materials needed for to create the project of their choice. 
About / In / For the environment 
for: Students will use recycled products to create a design  
Outcomes & Indicators:  
MC5.1: e 
MC5.2: a 
MC5.3: a, e 
Content Background: 
From Pearson Grade 5 Science Textbook: 
Materials engineers invent new materials, using the knowledge they have about the 
properties of materials already available.  The skills of a materials engineer are in great 
demand today because they are able to improve existing products or develop new ones.  
However, students may find it interesting to learn that many products are created by ac-
cident from so-called "mistakes" in the laboratory.  An engineer who was working on a 
replacement for rubber in 1943 invented the commercial version of the nutty putty that 
students created in a previous lesson.  One day, the engineer accidentally dropped the 
contents of his test tube, a mixture of two materials, onto the floor.  To his surprise, the 
mixture bounded right back at him.  Some years later, a toy seller saw the potential of 
the material as a toy and began to sell it. 
Processes Developed:  
hypothesizing: theories for developing their projects 
predicting: outcomes for their designs  
recording: outcomes from testing their designs 
planning: a design for their project 
communicating: the process that their project went through 
designing: designing a plan for their project 
Adaptive Dimension: None specific 
Cross Curricular Competencies (CCC’s): 
Think and learn contextually: 
-Explore norms, concepts, situations, and experiences from several perspectives, theo-
retical frameworks, and worldviews.  
Think and learn critically: 
-Analyze and critique objects, events, experiences, ideas, theories, expressions, situa-
tions,  and  other  phenomena  
-Distinguish among  facts, opinions, beliefs, and preferences  
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-Apply various criteria to assess ideas, evidence, arguments, motives, and actions  
-Apply, evaluate, and respond to differing strategies for solving  problems and making 
decisions 
Interdisciplinary Connections: 
Language Arts: explaining their findings 
Fine Arts: If demonstrating their product through acting in a commercial  
Prerequisite Learnings: The lessons in the unit are all lead up to this lesson and activi-
ty 
Materials / Equipment / Safety: 
Option 1: 
-paper, pencils, newspapers and magazines, plastic containers, tin cans, glass bottles, 
milk cartons, juice boxes, used tungsten light bulbs, plastic foam coffee cups, electric 
kettle, aluminum pie plates, aluminum foil, plastic wrap, paper-towel or toilet paper, rolls, 
egg cartons, scraps of cloth, paper clips, string, duct tape, stapler, white glue 
-computers or tablets for research if the teacher thinks it is appropriate 
Option 2: 
-newspapers, wooden spoon, large pot or bowl, bleach, wooden frames and netting/
screen, fine netting, stapler  
-if an alternate activity is chosen, then the appropriate materials for that should be listed 
-computers or tablets for research if the teacher thinks it is appropriate 
Advanced Preparation: 
- Photocopy appropriate handouts 
- Gather and arrange appropriate materials 
- Book computers or tablets for research if the teacher thinks it is appropriate 

Lesson Procedure 
Engagement (10 minutes) 
Adapted from Pearson Grade 5 Science Textbook, Unit 2, Manufacture's Laboratory 
Lesson 

- Have materials for the assignment set up for students to view 
- Discuss how engineers use materials to create new items.  They see a problem and 

try to find a solution to solve the problem.  They often make mistakes but find ways to 
fix them.   

- It is your turn to be engineers and design your own projects.  Think back to all the 
skills and knowledge you have gained through our lesson on materials and use them 
to benefit your creations. 

Option 1: Open Inquiry: 
- Explain that students are going to design a product of their choice.  It should be some-

thing that helps solve a problem or fix a solution: 
- give an example: my house is unorganized and there are news paper and maga-

zine all over the place.  I could create a magazine holder or rack to make life easier. 
Option 2: Close Inquiry 
- The teacher can pose a problem and all groups have to design their own solution to 

the same problem. 
- This idea comes from: http://www.experiland.com/science-projects/make-your-own-

http://www.experiland.com/science-projects/make-your-own-recycled-paper/
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recycled-paper/  and http://tryengineering.org/lessons/paper.pdf  
- Pose to the class a situation where the class has been stranded on an island and 

want to record what has been happening to you but don't have anyway to record it.  
You have ink, but nothing that you can effectively write on.  All you have are the 
items at the front of the room.  (another activity that the teacher chooses could be 
the basis for this project) 

- In both Option 1 and Option 2, students will have to design, create a list of materials 
and write a process for creating their design and test their project.  They will have to 
make adaptations to improve their project.  This process should be written out for the 
students on the board.  

- Depending on the class and individual teaching style, the teacher may want to provide 
research tools to assist the students in their designs 

- Explain to students that they will have to communicate their projects with the class 
through: 
- an oral presentation 
- in the form of an advertisement 

- Students should work in groups of 3-4 

Exploration (45-60 minutes) the design process may need to be finished at the begin-
ning of the second class 
- Handout student worksheets for the appropriate option 
- Students will have to design a product or procedure, propose it to the teacher then 

carry out their plan.  They will test their plan and make adaptations as needed. 
- The teacher will need to supervise and make suggestions for groups as needed. 
- Students should be filling out the handouts and reflection during this time. 

Explanation: None specific.  The reflection page on the handout can provide an avenue 
for explanation. 

Elaboration (day 2: 60 minutes) 
- The first 20 minutes of class, students will plan their presentations of their projects.   
- For the remaining 40 minutes, students will present their products.  After each presen-

tation, the students and teacher can ask questions to make any clarifications 
- Additional time may be needed for presentations 
Evaluation 
- The teacher can receive clarification from students about their understanding of the 

project 

Extensions /Modifications: 
- If students finish early, then they can research similar products that may exist that are 

similar to theirs.  
- Students can also research engineering jobs  

Assessment: 
Refer to the lesson 11 rubric for marking projects 

http://www.experiland.com/science-projects/make-your-own-recycled-paper/
http://tryengineering.org/lessons/paper.pdf
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Option 1: Planning and Designing: 
Brainstorm your design project here

Draw a diagram of your planned project 

Materials you plan to use for building:

Errors when testing and changes we can make:
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Reflection: 

1. Write a short explanation of your product and the problem it solves.   

2.    How was your design process similar to the process that engineers use when devel-
oping a product? 

3.    How does your understanding properties of matter and changes in matter help when 
creating a product? 

4.   What went well and what would do differently if you had to do this same project 
again? 

Adapted from Pearson Grade 5 Textbook student questions for Unit 2, Manufacture's Laboratory Lesson 
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Option 2 Lesson 11: Planning and Designing: 
Draw a diagram of your planned recycled paper system.   

Adapted from: http://tryengineering.org/lessons/paper.pdf

Materials for Building:

Materials to be added to pulp, if any:

http://tryengineering.org/lessons/paper.pdf
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Reflection: 

Was your process similar to other groups? Explain 

Were your final results similar to other groups or different? How were they similar or dif-
ferent? 

Do you think current recycling process are the same as they were 50 years ago or 
more efficient (better designed) now? Explain your answer. 

A

dapted from: http://tryengineering.org/lessons/paper.pdf

http://tryengineering.org/lessons/paper.pdf
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Lesson 11 Rubric
Category 4 3 2 1

Evidence of 
Planning

Student handout 
shows evidence of 
extensive planning 
including materials 
wanted and a 
visual drawing of 
the plan.

Student handout 
shows evidence of 
a design plan and 
a some materials 
wanted for creating 
the design.

Student handout 
shows evidence of 
a design plan but 
the drawing and 
materials needed 
are vague.

Student handout 
shows very little 
evidence of a 
design plan or 
materials needed.

Product Testing 
and Identifying 
Errors

Student handout 
shows evidence of 
testing and 
identification of 
errors in the 
product. Handout 
identifies what was 
tested and if the 
test was 
successful or not. 

Student handout 
shows evidence of 
testing and 
identifying errors. 

Student handout 
shows evidence of 
testing but does 
not identify errors 
or shows evidence 
of errors but does 
not identify what 
was being tested.

Student handout 
does not show 
evidence of testing 
and/or does not 
identify errors.

Attempted 
Adaptations

Student handout 
shows strong 
evidence of 
adaptations that 
were made to 
increase the 
integrity of the 
design. Indicates if 
adaptations were 
successful or not.

Student handout 
shows evidence 
that adaptations 
were planned and 
carried out.

Student handout 
shows evidence of 
adaptations being 
planned but does 
not indicate if the 
plans were 
successful.

Student handout 
does not show 
evidence of 
adaptations being 
made.

Outlines How 
Their Process 
Relates to an 
Engineer

Student clearly 
articulates the 
design process 
including choosing 
a design to solve a 
problem, testing 
and identifying 
errors and making 
adaptations to 
improve the 
design.

Student 
demonstrates an 
understanding of 
the design process 
but misses 1 
important step in 
the process.

Student 
demonstrates and 
understanding that 
their process was 
related to an 
engineer but fails 
to identify how the 
processes are 
similar. 

Student does not 
make a connection 
between the 
design process 
followed in class 
and the work of an 
engineer. 


