Quick Start Guide

C.1 Thermodynamics in Earth’s Systems

Unit Structure
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| Lesson Set 1: Why and how is the sea level rising?

| | Lesson Set 2: What solutions could help slow polar ice melt?

Lesson 1

We observe a puzzling
phenomenon: the sea level
is rising in communities
around the world, causing
many people to migrate or
take steps to protect their
communities.

Lessons 2-4

We figure out that the sea level is rising
because increased global temperatures are
causing polar ice melt. We attribute
increased temperatures to CO, released by
people and determine the potential impact
if Earth's land ice was to all or partially melt.
We brainstorm potential solutions to the
problem of polar ice melt and sea level rise.

Lessons 5-7

We are introduced to microbeads and a berm as
possible solutions to slow polar ice melt. We figure
out that the microbeads solution would prevent
energy from eventually being absorbed by carbon
dioxide, thus disrupting a harmful feedback loop.
We examine other feedback loops in the Earth
system, describing positive and negative feedback
loops involving different Earth spheres.

Transfer Task #1

We apply our ideas
about feedback
loops to think about
how permafrost
interacts with Earth
systems.

Lesson Set 3: How well would the berm solution work in the context of Earth systems?

Lessons 8-9

We figure out from Inuit and
scientific knowledge that the berm
solution would work by stopping
warm water from reaching the base
of the glacier. We wonder why the
warm water is at the bottom of the
bay, investigate. and figure out that
warm water is at the base due to
density differences.

Lessons 10-11

We investigate how energy
transfers between
different-temperature liquids, then
generalize these findings with
simulations to quantify how energy
transfers between different
substances. We then investigate
and quantify how much ice melts
when energy is transferred to it.

Lessons 12-13

We put the pieces together from Lesson Set 3 by
building a class consensus model of how a berm
prevents glacier melting. We calculate the impact
that the glacier could have, generate ideas for a
computational model that could help us capture
other ideas from the human about impacts on
Earth systems, and use this model to answer
questions about the impact of different changes
on Earth's climate.

Transfer Task #2

We examine heat
pumps and plan an
investigation to
troubleshoot a heat
pump that is
malfunctioning.

Before Teaching the Unit

Watch the unit webinar.

Join the Facebook Group for
the course.

Read the unit storyline.

Review the Assessment System Overview

[

in the Unit Overview to complete the

Grading Planning Tool for the unit.

Review the Unit Overview, Material List and Lesson Teacher Edition to check for the
required materials and supplies necessary for the unit. Take note of these unit-specific
items related to materials:

 The lesson 3 investigation requires station set up and class logistics planning due to outlet needs. Read
through this investigation and plan in advance.

* Lessons 5 and 11 investigations have a more complicated setup and require a large amount of ice cubes.
Read through the materials preparation section of teacher lesson guidance for suggestions and an alternate

setup video.

* Lessons 9 and 10 are complicated setups, with both investigation materials and digital templates for student
use. For Lesson 9, the saltwater and freshwater containers need to be prepared one day in advance.
Carefully read through the materials preparation guidance and watch the teacher preparation videos for
both lessons. If possible, run these investigations yourself and test digital data entries before conducting

with students.
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https://vimeo.com/808803253
https://openscied-uploads-production.s3.amazonaws.com/G10_UCM/parts/storyline.pdf
https://docs.google.com/document/d/1DRf1XlL_EfrmoDEidWMK02W6A8F7qHNPcTXgDSD-PZo/edit?usp=drive_link
https://docs.google.com/document/d/1DRf1XlL_EfrmoDEidWMK02W6A8F7qHNPcTXgDSD-PZo/edit?usp=drive_link
https://docs.google.com/document/d/1DRf1XlL_EfrmoDEidWMK02W6A8F7qHNPcTXgDSD-PZo/edit?usp=drive_link
https://docs.google.com/document/d/1DRf1XlL_EfrmoDEidWMK02W6A8F7qHNPcTXgDSD-PZo/edit?usp=drive_link
https://www.facebook.com/groups/openscied.chemistry
https://www.facebook.com/groups/openscied.chemistry
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While Teaching the Unit

e Watch teacher set-up videos for investigations.

e Keeping a running record of class discoveries and investigations throughout the unit to
help absent students catch up and as a reference for future years. Approaches could
include a teacher version of a student notebook, or a running shared Google document.

e Organize handouts and digital materials as you go for future use.

After Teaching the Unit

e Store laminated materials for future use.

Make notes of future revisions, modifications.

Take pictures of posters, consensus models and exemplary student work.
Survey students at end of unit for feedback and self-reflection.

Unit Fast Facts for Planning

Unit Length 13 Lessons, 30 Days Lessons that Require Lesson 2, 3, 5 (color
In-Advance Material N
copies), 6, 9,10

Lessons with Hands- Preparation

L. 3,4,6,9,10, 11
On Investigations _ _ _
Lessons with Mid-Point
. 4,7,9,13
Lessons Requiring ¢ . .3 or Summative
Student Devices T Assessment Moments
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