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Station 1

Surfactant
Function

Independent Variable Dependent Variable
Chosen

Surfactant

Experimental Design

Reflection
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Station 2
Pros of Method A    Cons of Method A Pros of  Method B      Cons of  Method B

Success Criteria for a method

Pros of  Method D      Cons of  Method DPros of Method C    Cons of Method C

Having created
the success
criteria, what

rubric headings
would you use to
support student

learning?
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Station 2
Data Set A - Notes Data Set B - Notes

Success Criteria for a method

Data Set D - NotesData Set C - Notes

Having created
the success
criteria, what

rubric headings
would you use to
support student

learning?
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Station 3

Analysis of  data & data representation
Use Sentence Starters to help
Which type of  data representation best demonstrates patterns and trends in your selected
data?
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Station 4

Results Calculations

From the stations you have experienced
thus far, can you explain how the models
can be useful in explaining outcomes from
investigations?

Results

What model is used at this station?

What does this model explain,
demonstrate or illustrate??

What are the limitations of this model?

What model is used at this station?

What does this model explain,
demonstrate or illustrate??

What are the limitations of this model?

What model is used at this station?

What does this model explain,
demonstrate or illustrate??

What are the limitations of this model?
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Station 5

A. Cornell Note-Making 
Article

Title

Cues Notes

Summary

(Key concepts/questions/points/
words after reading/listening)

(Main ideas and concepts during reading/listening)

(After reading/watching/listening: one or two sentences capturing the key points)

Adapted from: https://www.explainthatstuff.com/how-lithium-ion-batteries-work.html
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Water Scarcity: Lithium
extraction in South America

consumes 2.2 million litres of
water per ton of lithium,

depleting 65% of regional
water supplies.

Transition to Sodium-Ion
Batteries: Move away from

lithium toward sodium,
which can be harvested

from seawater or abundant
mineral deposits.

Environmental Preservation:
Sodium extraction uses 682 times
less water than lithium, preventing
the "draining of deserts" and saving
local ecosystems.

 
Sodium ions are physically larger
and heavier than lithium ions. As a
result, sodium-ion batteries
currently cannot pack the same
amount of energy into the same
physical space.

Station 5

B. Graphic Organiser

Problem:

Suggested Actions:

Suggested Actions:

Possible barrier:

Possible effect:

Possible barrier:

Possible barrier:

Possible barrier::

Problem:

Problem:

Possible effect:
Suggested Actions:

Podcast 1 Podcast 2

Adapted from: https://scienceinsights.org/where-do-
lithium-batteries-come-from-mining-to-recycling
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Part 1

1. Circle the correct answer.
What happens to greenhouse gas emissions when batteries are recycled instead of mining new
metals?

Increasing or decreasing

What happens to energy use when batteries are recycled instead of mining new metals?

Increasing or decreasing

2. What did the study find about recycling compared to mining?

Recycling produces  __________________________ of the greenhouse gas emissions of
conventional mining.

3. Complete the sentence.

 Battery recycling uses about _____________ of the water and energy used in mining new metals.

4. Complete the sentence using numbers from the text.

              For the scrap stream, recycling produced (compared to mining and processing):

                        _______% of the greenhouse gas emissions

                        _______% of the water use

                        _______% of the energy use

Station 5

C. Scaffolded Note Making

Read all the questions below. Then use the secondary source on recycling lithium-ion batteries to
fill in part 1 of  these scaffolded notes.
Use these scaffolded notes to aid you in completing part 2.

Instructions

Article

Adapted from: https://engineering.stanford.edu/news/recycling-lithium-ion-batteries-delivers-significant-
environmental-benefits
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Station 5

C. Scaffolded Note Making
6. Use the space below to convert miles to kilometres. (Hint: 1 mile = 1.609 km)

Mining and refining transport distance: 35,000 miles

 Convert to km: _______ miles × 1.609 = _______ km

Battery recycling transport distance: 140 miles

 Convert to km: _______ miles × 1.609 = _______ km

7. What are some advantages of recycling lithium-ion batteries instead of mining new metals?

 _____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

Part 2

Use what you have learned from the article to answer the following questions

8. The study states that conventional mining and refining of active battery metals averages about
35,000 miles (57,000 km) of transport. Recycling transport distance was estimated at 140 miles (225
km).

i. What is the difference in transport distance (in miles)?

 35,000 − 140 = __________ miles

ii. What is the difference in transport distance (in km)?

 57,000 − 225 = __________ km

iii. How many times greater is the mining transport distance compared to recycling?

 35,000 ÷ 140 = __________ times

Mining and refining requires __________ times more transportation than recycling.

Article
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Station 5

C. Scaffolded Note Making
 9. The scrap stream results were as follows:
19% of mining’s greenhouse gas emissions, 12% of mining’s water use,11% of mining’s energy use. 

i. Calculate the scrap stream greenhouse gas emissions
(Assume mining produces 500 kg of greenhouse gas emissions.)

 0.19 × 500 = __________ kg

ii. Calculate the scrap stream water use 
(Assume mining uses 800 L of water.)

 0.12 × 800 = __________ L

iii. Scrap stream energy use 
(Assume mining uses 900 MJ of energy.)
 0.11 × 900 = __________ MJ

Scrap-stream recycling produces __________ kg of greenhouse gases, uses __________ L of
water, and uses __________ MJ of energy.

 10. In the space below, compare mining new metals and recycling lithium-ion batteries.
 You may want to consider: greenhouse gas emissions, water use, energy use, transport distance,
long-term supply security

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________
 

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

Article
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Station 5
D. Sketch note making

the lithium cobalt oxide electrode the graphite copper electrode 

Describe the impact of fast charging on
the electrodes

Draw and annotate:

Video

Explain why batteries degrade over multiple
charging cycles.

Using different colours, show on your diagram the process of charging and discharging 

Source Link : https://www.youtube.com/watch?v=DcgWkGxoh48
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