Grade 5 Science

ENERGY ECOSYSYTEM FOUNDATION
DETAILED CURRICULUM OUTLINE

Video 1: The Evolution of Energy and its Impact on the World

Unit

Unit Background

Outcome Covered by Video & Lesson Plans

Energy: Understandings of the
physical world are deepened
by investigating matter and
energy

Knowledge & Understanding:

How are energy resources understood?
Students investigate and analyze various
energy resources.

Energy resources are renewable or non-
renewable. Renewable energy resources are
not depleted over time as they can be
naturally replenished if handled responsibly.

Renewable energy resources include:
* solar

* wind

* biomass

* geothermal

« tidal

* water and hydro

Non-renewable energy resources are depleted
over time because they will not be naturally
replenished for thousands or millions of years.

> Understand differences between various
energy resources.

» Understand advantages and disadvantages of
using various energy resources.

» Understand that provinces and territories
throughout Canada fulfill their energy needs
in various ways.




Non-renewable energy resources include
nuclear and fossil fuels. Alberta relies on
both renewable and non-renewable energy
resources to fulfill energy needs, including
» fossil fuels

* water and hydro

* wind

* biomass




Grade 6 Science

Video 1: The Evolution of Energy and its Impact on the World

Unit

Unit Background

Outcome Covered by Video & Lesson Plans

Energy: Understandings of the
physical world are deepened
by investigating matter and
energy

Knowledge & Understanding:

How are energy resources used? Students
investigate energy resources and explain
factors that influence their use.

Factors that influence selection of energy
resources include:

« availability and accessibility

* societal impacts

* economic impacts

* environmental impacts

» Understand factors that influence selection of
energy resources.

» Understand factors that influence selection of
principal energy resources used in Alberta.

Video 2: Energy and its Surprising Role in Your Life

Unit

Unit Background

Outcome Covered by Video & Lesson Plans

Energy: Understandings of the
physical world are deepened
by investigating matter and
energy

Energy resources can be used in daily life in
various ways, such as:

e Heating and cooling

e Lighting

e Cooking

e Transportation

» Understand ways energy resources are used
by individuals or communities in daily life.




Grade 7 Science

Video 1: The Evolution of Energy and its Impact on the World

Unit

Unit Background

Outcome Covered by Video & Lesson Plans

Ecosystems

Unit A: Interactions &

Unit C: Heat & Temperature

Unit A: Interactions and Ecosystems
(Social and Environmental Emphasis)

Overview: Ecosystems develop and are
maintained by natural processes and are
affected by human action. To foster an
understanding of ecosystems, this unit
develops student awareness of ecosystem
components and interactions, as well as
natural cycles and processes of change.
Building on this knowledge, students
investigate human impacts and engage in
studies that involve environmental monitoring
and research. By reflecting on their findings,
students become aware of the intended and
unintended consequences of human activity,
and recognize the need for responsible
decision making and action.

Unit C: Heat and Temperature (Social and
Environmental Emphasis)

Overview: The production, transfer and
transformation of heat energy plays an
important role in meeting human needs. In
learning about heat, students investigate
sources and uses of heat energy and consider
the impact of resource usage on our long-term

Understand the energy ecosystem and the
complexities around balancing energy usage with
environmental sustainability.

Unit A Focusing Questions: How do human
activities affect ecosystems, including energy
generation and usage? What methods can we use
to observe and monitor changes in ecosystems,
and assess the impacts of our actions?

Unit C Focusing Questions: What heat-related
technologies do we use to meet human needs
around energy? Upon what scientific principles
are these technologies based? What implications
do these technologies have for sustainable use of
resources?
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ability to meet energy needs. In focusing their
studies, students explore different
applications, investigate the scientific
principles involved and consider questions
about the nature of heat. The particle model of
matter is introduced to help students explain
their observations and understand
relationships between heat and temperature.




Grade 9 Social Studies

Video 1: The Evolution of Energy and its Impact on the World

Unit

Unit Background

Outcome Covered by Video & Lesson Plans

Canada: Opportunities &
Challenges

9.1: Issues for Canadians:
Governance & Rights

9.2: lIssues for Canadians:
Economic Systems in Canada
& the United States

Grade 9 focuses on citizenship, identity and
quality of life and how they are impacted by
political and legislative processes in Canada.
The role of economic systems in Canada and
the United States are also examined.

Understand how energy has evolved over time to
impact quality of life. Discussion can center on
why energy has evolved — what have been the
driving forces for change?

> Recognize & appreciate multiple perspectives

that exist with respect to the relationships
among politics, economics, the environment
and globalization.

Recognize & appreciate impacts of
globalization on the interdependent
relationships among people, the economy and
the environment.

Analyze multiple perspectives on
sustainability and prosperity in a globalizing
world.

Recognize & appreciate the impact of
globalization on the quality of life of
individuals and communities.

Analyze political & economic challenges and
opportunities of globalization (trade
liberalization, foreign investment, economic
growth, privatization, outsourcing, knowledge
economy).

Explore multiple perspectives regarding the
relationship among people, the land and
globalization (land and resource use, resource




development agreements, environmental
legislation).

> Accept political, social and environmental
responsibilities associated with global
citizenship.

» Analyze how globalization affects individuals
and communities (migration, technology,
agricultural issues, resource issues,
contemporary issues).

Video 2: Energy and its Surprising Role in Your Life

Unit

Unit Background

Outcome Covered by Video & Lesson Plans

Canada: Opportunities &
Challenges

9.1: Issues for Canadians:
Governance & Rights

9.2: lIssues for Canadians:
Economic Systems in Canada
& the United States

Grade 9 focuses on citizenship, identity and
quality of life and how they are impacted by
political and legislative processes in Canada.
The role of economic systems in Canada and
the United States are also examined.

Understand how access to energy impacts quality
of life. Discussion can center on what changes
they can make in their life to ensure a sustainable
future for Canada.

Video 3: Reducing Environmental Impact through Energy Innovations

Unit

Unit Background

Outcome Covered by Video & Lesson Plans

Canada: Opportunities &
Challenges

9.1: Issues for Canadians:
Governance & Rights

9.2: lIssues for Canadians:
Economic Systems in Canada
& the United States

Grade 9 focuses on citizenship, identity and
quality of life and how they are impacted by
political and legislative processes in Canada.
The role of economic systems in Canada and
the United States are also examined.

Appreciate how innovation in energy impacts
Canada and plays a role in sustaining quality of
life while meeting environmental targets.




Grade 9 Science

Video 1: The Evolution of Energy and its Impact on the World

Unit

Unit Background

Outcome Covered by Video & Lesson Plans

Unit C: Environmental
Chemistry

Unit D: Electrical Principles
& Technologies

Unit C: Environmental Chemistry (Social
and Environmental Emphasis)

Overview: Environments are often viewed
from a physical and biological perspective,
but to fully understand how they function, it is
important to view them from a chemical
perspective as well. A study of environmental
chemistry helps students understand that
chemical substances make up the underlying
fabric of the world and are part of the process
in all natural cycles and changes. Through
this unit, students also become aware of
human-produced chemical substances that
enter and interact with environments, and they
investigate potential impacts of different
substances on the distribution and abundance
of living things.

Unit D: Electrical Principles and
Technologies (Science and Technology
Emphasis)

Overview: Electricity provides the means to
energize many devices, systems and processes
that are part of our technological

environment. Electrical devices are used to

Appreciate various energy technologies,
comparing their efficiency, effectiveness and
environmental impact.

Unit C Focusing Questions: What natural
energy sources do we find in local and global
environments? What role do they play, and how
do they affect living things?

Unit D Focusing Questions: How do we obtain
and use electrical energy? What scientific
principles are involved? What approaches can we
use in selecting, developing and using energy-
consuming devices that are efficient and effective
in their energy use?




transfer and transform energy, to provide
mechanisms for control and to transmit
information in a variety of forms. In this unit,
students learn the principles that underlie
electrical technologies, by studying the form
and function of electrical devices and by
investigating ways to transfer, modify,
measure, transform and control electrical
energy. Using a problem-solving approach,
students create and modify circuits to meet a
variety of needs. Students also develop skills
for evaluating technologies, by comparing
alternative designs and by considering their
efficiency, effectiveness and environmental
impact.




Video 3: Reducing Environmental Impact through Energy Innovations

Unit

Unit Background

Outcome Covered by Video & Lesson Plans

Unit C: Environmental
Chemistry

Unit D: Electrical Principles
& Technologies

Unit C: Environmental Chemistry (Social
and Environmental Emphasis)

Overview: Environments are often viewed
from a physical and biological perspective,
but to fully understand how they function, it is
important to view them from a chemical
perspective as well. A study of environmental
chemistry helps students understand that
chemical substances make up the underlying
fabric of the world and are part of the process
in all natural cycles and changes. Through
this unit, students also become aware of
human-produced chemical substances that
enter and interact with environments, and they
investigate potential impacts of different
substances on the distribution and abundance
of living things.

Introduce the chemical principles around
hydrogen creation, carbon capture, and nuclear
reactions.

Unit C Focusing Questions: What chemical
processes are utilized in the decarbonization
efforts in the energy industry, particularly around
hydrogen, carbon capture & storage, and nuclear?
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Grade 10 Social Studies

Video 1. The Evolution of Energy and its Impact on the World

Unit Unit Background Outcome Covered by Video & Lesson Plans
10-1: Perspectives on Grade 10 explores the origins of Understand how energy plays a role in
Globalization globalization, the implications of economic globalization and quality of life around the world.
globalization and the impact of globalization | How does access to energy affect the socio-
10-2: Living in a Globalizing | internationally on lands, cultures, human economic stability in Canada and other countries?
World rights and quality of life.

> Recognize & appreciate multiple perspectives
that exist with respect to the relationships
among politics, economics, the environment
and globalization.

» Recognize & appreciate impacts of
globalization on the interdependent
relationships among people, the economy and
the environment.

> Analyze multiple perspectives on
sustainability and prosperity in a globalizing
world.

» Recognize & appreciate the impact of
globalization on the quality of life of
individuals and communities.

> Analyze political & economic challenges and
opportunities of globalization (trade
liberalization, foreign investment, economic
growth, privatization, outsourcing, knowledge
economy).

» Explore multiple perspectives regarding the
relationship among people, the land and
globalization (land and resource use, resource
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development agreements, environmental
legislation).

Accept political, social and environmental
responsibilities associated with global
citizenship.

Analyze how globalization affects individuals
and communities (migration, technology,
agricultural issues, resource issues,
contemporary issues).
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Grade 10 Science (Science 10)

Video 1: The Evolution of Energy and its Impact on the World

Unit

Unit Background

Outcome Covered by Video & Lesson Plans

Unit D: Energy Flow in
Global Systems

Unit D: Energy Flow in Global Systems
(Social and Environmental Contexts
Emphasis)

Overview: Solar energy sustains life and
drives the global climate systems on Earth.
Without solar energy there would be no heat
or precipitation and, therefore, no life on
Earth. Students will gain an understanding
that the absorption and transfer of thermal
energy at and near Earth’s surface results in a
variety of climate zones with characteristic
weather patterns and biomes. Climatic factors
largely determine the flora and fauna found in
each of the world’s major biomes. The United
Nations Intergovernmental Panel on Climate
Change has stated that the balance of
evidence suggests a human influence on
global climate. Scientists from various fields
are studying this relationship to determine the
potential impact on biomes.

Understand the various forms of energy available
in the world and how all forms of energy impact
the environment. How does human activity affect
the impact of energy on the environment?

Focusing Questions: Are there relationships
between solar energy, global energy transfer
processes, climate and biomes? What evidence
suggests our climate may be changing more
rapidly than living species can adapt? Is human
activity causing climate change? How can we
reduce our impact on the biosphere and on global
climate, while still meeting human needs?
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Grade 11 Science (Science 20)

Video 1: The Evolution of Energy and its Impact on the World

Unit

Unit Background

Outcome Covered by Video & Lesson Plans

Systems

Unit A: Chemical Changes

Unit D: Changes in Living

Unit A: Chemical Changes Themes: Matter,
Change and Energy

Overview: Chemical changes involve a
change in energy. In order for students to
understand how numerous useful materials
are produced, they need to develop an
understanding of concentrations of aqueous
solutions, oxidation-reduction (redox)
processes and the characteristics of
hydrocarbons. Economically important
industries in Alberta and other parts of
Canada are based upon the application of
chemical principles.

Unit D: Changes in Living Systems
Themes: Energy, Equilibrium, Change and
Systems

Overview: Matter cycles and energy
dissipates through the biosphere and its
component ecosystems. The concept of an
ecosystem is used to explain energy flow and
nutrient recycling and to quantify large-scale
and long-term processes. Students will study
habitat destruction, ecological succession and
changes to populations, focusing on the need

Understand the diversity of the energy ecosystem
and how it has evolved over time. Analyze and
investigate the interrelationship of society and the
environment; and balancing a sustainable energy
ecosystem with quality of life.

Unit A Focusing Questions: What is
concentration? How has knowledge about
oxidation-reduction in aqueous solutions been
applied to solve practical problems? What
characteristics of hydrocarbons are important to
industry in Alberta?

Unit D Focusing Questions: What are the
characteristics of an ecosystem? How does matter
cycle and energy flow through the biosphere and
through ecosystems, and what are the
implications of this knowledge in terms of
protecting the environment for future
generations? How do ecosystems and organisms
change over time and respond to natural and
human interventions?
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to balance the interests of a growing human
population with sustainable ecosystems.
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Grade 12 Science (Science 30)

Video 1: The Evolution of Energy and its Impact on the World

Unit

Unit Background

Outcome Covered by Video & Lesson Plans

Environment

Unit D: Energy and the

Overview: Sustainable development requires
balancing global energy demands with
maintaining a viable biosphere. Students
investigate and analyze the sources of
renewable and non-renewable energy and, in
doing so, explore the need for multiple
perspectives and the need to develop energy-
efficient technologies. This unit provides an
opportunity for students to address the
demand for environmentally sustainable
solutions to meet global energy needs.

Understand the need for balancing the growth in
global energy demands with maintaining a viable
biosphere. The video also describes the sun as
the Earth’s main source of energy and introduces
alternative energy technologies including solar,
nuclear, tidal and wind.

Focusing Questions: What are the benefits and
costs of available non-renewable energy sources
and of developing renewable energy sources?
What is our energy future?

Video 2: Energy and its Surprising Role in Your Life

Unit

Unit Background

Outcome Covered by Video & Lesson Plans

Environment

Unit D: Energy and the

Overview: Sustainable development requires
balancing global energy demands with
maintaining a viable biosphere. Students
investigate and analyze the sources of
renewable and non-renewable energy and, in
doing so, explore the need for multiple
perspectives and the need to develop energy-
efficient technologies. This unit provides an
opportunity for students to address the
demand for environmentally sustainable
solutions to meet global energy needs.

Understand individual energy consumption and
the importance of balancing energy use with
sustainable development.

Focusing Questions: How can Canadians and
other members of the international community
conserve energy and maintain quality of life?
What are the benefits and costs of available non-
renewable energy sources and of developing
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renewable energy sources? What is our energy
future?

Video 3: Reducing Environmental Impact through Energy Innovations

Unit

Unit Background

Outcome Covered by Video & Lesson Plans

Environment

Unit D: Energy and the

Overview: Sustainable development requires
balancing global energy demands with
maintaining a viable biosphere. Students
investigate and analyze the sources of
renewable and non-renewable energy and, in
doing so, explore the need for multiple
perspectives and the need to develop energy-
efficient technologies. This unit provides an
opportunity for students to address the
demand for environmentally sustainable
solutions to meet global energy needs.

Appreciate fission and fusion nuclear energy, as
well as technological advancements in science to
reduce the environmental impact of energy.

Focusing Questions: What other technological
advancements can be pursued as part of our
sustainable energy future?
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