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How energy is used unwisely

Indiana Academic St andards
Science

Grade 9  - Adopted: 2016
STANDARD /
STRAND

 IN.ES. Earth  and Space Science (ES)

PROFICIENCY
STATEMENT /
SUBSTRAND

 ES.3. Earth  Cycles and Systems

INDICATOR /
STANDARD

 ES.3.4 . Evaluate the use of  sustainable versus nonrenewable resources. Explain  the
consequences of  overuse and cont inued increased consumpt ion of  limited
resources. Analyz e and evaluate the benef its of  researching, designing, and
developing sustainable resources for private use and industry.

STANDARD /
STRAND

 IN.ENV. Environmental Science (ENV)

PROFICIENCY
STATEMENT /
SUBSTRAND

 Env.1. Environmental Systems

INDICATOR /
STANDARD

 Env.1.7. Ident ify tools and technologies used to  adapt  and alter environments and natural
resources in  order to  meet  human physical and cultural needs.

STANDARD /
STRAND

 IN.ENV. Environmental Science (ENV)

PROFICIENCY
STATEMENT /
SUBSTRAND

 Env.2. Flow of  Mat ter and Energy

INDICATOR /
STANDARD

 Env.2.4 . Recogniz e and describe the d if ferent  sources of  energy, including fossil fuels,
nuclear, and alternat ive sources of  energy provided by water, wind, geothermal,
b iomass/b iofuels, and the sun.

INDICATOR /
STANDARD

 Env.2.7. Dif ferent iate between renewable and nonrenewable resources, and compare and
contrast  the pros and cons of  using nonrenewable resources.

INDICATOR /
STANDARD

 Env.2.8. Cite examples of  how all fuels, renewable and nonrenewable, have advantages and
disadvantages that  society must  quest ion when considering the t rade-of fs among
them, such as how energy use contributes to  the rising standard of  living in  the
industrially developing nat ions. However, explain  that  th is energy use also leads to
more rapid  deplet ion of  Earth ’s energy resources and to  environmental risks
associated with  the use of  fossil and nuclear fuels.

INDICATOR /
STANDARD

 Env.2.9 . Describe how decisions to  slow the deplet ion of  energy sources through ef f icient
technologies can be made at  many levels, f rom personal to  nat ional, and these
technologies involve t rade-of fs of  economic costs and social values.

INDICATOR /
STANDARD

 Env.2.11. Recogniz e and describe the ro le of  natural resources in  provid ing the raw materials
for an  industrial society.

STANDARD /
STRAND

 IN.ENV. Environmental Science (ENV)

PROFICIENCY
STATEMENT /
SUBSTRAND

 Env.4 . Environmental Policy

INDICATOR /
STANDARD

 Env.4 .2. Understand that  environmental policies/decisions have negat ive and posit ive impacts
on people, societ ies, and the environment .

STANDARD /
STRAND

 IN.ENV. Environmental Science (ENV)

PROFICIENCY
STATEMENT /
SUBSTRAND

 Env.8. Natural and Anthropogenic Resource Cycles

INDICATOR /
STANDARD

 Env.8.1. Demonstrate a knowledge of  the d ist ribut ion of  natural resources in  the U.S. and the
world , and explain  how natural resources in f luence relat ionships among nat ions.



INDICATOR /
STANDARD

 Env.8.2. Understand and describe the concept  of  in tegrated natural resource management
and the values of  managing natural resources as an ecological unit .

Indiana Academic St andards
Science

Grade 10  - Adopted: 2016
STANDARD /
STRAND

 IN.ES. Earth  and Space Science (ES)

PROFICIENCY
STATEMENT /
SUBSTRAND

 ES.3. Earth  Cycles and Systems

INDICATOR /
STANDARD

 ES.3.4 . Evaluate the use of  sustainable versus nonrenewable resources. Explain  the
consequences of  overuse and cont inued increased consumpt ion of  limited
resources. Analyz e and evaluate the benef its of  researching, designing, and
developing sustainable resources for private use and industry.

STANDARD /
STRAND

 IN.ENV. Environmental Science (ENV)

PROFICIENCY
STATEMENT /
SUBSTRAND

 Env.1. Environmental Systems

INDICATOR /
STANDARD

 Env.1.7. Ident ify tools and technologies used to  adapt  and alter environments and natural
resources in  order to  meet  human physical and cultural needs.

STANDARD /
STRAND

 IN.ENV. Environmental Science (ENV)

PROFICIENCY
STATEMENT /
SUBSTRAND

 Env.2. Flow of  Mat ter and Energy

INDICATOR /
STANDARD

 Env.2.4 . Recogniz e and describe the d if ferent  sources of  energy, including fossil fuels,
nuclear, and alternat ive sources of  energy provided by water, wind, geothermal,
b iomass/b iofuels, and the sun.

INDICATOR /
STANDARD

 Env.2.7. Dif ferent iate between renewable and nonrenewable resources, and compare and
contrast  the pros and cons of  using nonrenewable resources.

INDICATOR /
STANDARD

 Env.2.8. Cite examples of  how all fuels, renewable and nonrenewable, have advantages and
disadvantages that  society must  quest ion when considering the t rade-of fs among
them, such as how energy use contributes to  the rising standard of  living in  the
industrially developing nat ions. However, explain  that  th is energy use also leads to
more rapid  deplet ion of  Earth ’s energy resources and to  environmental risks
associated with  the use of  fossil and nuclear fuels.

INDICATOR /
STANDARD

 Env.2.9 . Describe how decisions to  slow the deplet ion of  energy sources through ef f icient
technologies can be made at  many levels, f rom personal to  nat ional, and these
technologies involve t rade-of fs of  economic costs and social values.

INDICATOR /
STANDARD

 Env.2.11. Recogniz e and describe the ro le of  natural resources in  provid ing the raw materials
for an  industrial society.

STANDARD /
STRAND

 IN.ENV. Environmental Science (ENV)

PROFICIENCY
STATEMENT /
SUBSTRAND

 Env.4 . Environmental Policy

INDICATOR /
STANDARD

 Env.4 .2. Understand that  environmental policies/decisions have negat ive and posit ive impacts
on people, societ ies, and the environment .

STANDARD /
STRAND

 IN.ENV. Environmental Science (ENV)

PROFICIENCY
STATEMENT /
SUBSTRAND

 Env.8. Natural and Anthropogenic Resource Cycles

INDICATOR /
STANDARD

 Env.8.1. Demonstrate a knowledge of  the d ist ribut ion of  natural resources in  the U.S. and the
world , and explain  how natural resources in f luence relat ionships among nat ions.

INDICATOR /
STANDARD

 Env.8.2. Understand and describe the concept  of  in tegrated natural resource management
and the values of  managing natural resources as an ecological unit .

Indiana Academic St andards
Science

Grade 11  - Adopted: 2016
STANDARD /
STRAND

 IN.ES. Earth  and Space Science (ES)



PROFICIENCY
STATEMENT /
SUBSTRAND

 ES.3. Earth  Cycles and Systems

INDICATOR /
STANDARD

 ES.3.4 . Evaluate the use of  sustainable versus nonrenewable resources. Explain  the
consequences of  overuse and cont inued increased consumpt ion of  limited
resources. Analyz e and evaluate the benef its of  researching, designing, and
developing sustainable resources for private use and industry.

STANDARD /
STRAND

 IN.ENV. Environmental Science (ENV)

PROFICIENCY
STATEMENT /
SUBSTRAND

 Env.1. Environmental Systems

INDICATOR /
STANDARD

 Env.1.7. Ident ify tools and technologies used to  adapt  and alter environments and natural
resources in  order to  meet  human physical and cultural needs.

STANDARD /
STRAND

 IN.ENV. Environmental Science (ENV)

PROFICIENCY
STATEMENT /
SUBSTRAND

 Env.2. Flow of  Mat ter and Energy

INDICATOR /
STANDARD

 Env.2.4 . Recogniz e and describe the d if ferent  sources of  energy, including fossil fuels,
nuclear, and alternat ive sources of  energy provided by water, wind, geothermal,
b iomass/b iofuels, and the sun.

INDICATOR /
STANDARD

 Env.2.7. Dif ferent iate between renewable and nonrenewable resources, and compare and
contrast  the pros and cons of  using nonrenewable resources.

INDICATOR /
STANDARD

 Env.2.8. Cite examples of  how all fuels, renewable and nonrenewable, have advantages and
disadvantages that  society must  quest ion when considering the t rade-of fs among
them, such as how energy use contributes to  the rising standard of  living in  the
industrially developing nat ions. However, explain  that  th is energy use also leads to
more rapid  deplet ion of  Earth ’s energy resources and to  environmental risks
associated with  the use of  fossil and nuclear fuels.

INDICATOR /
STANDARD

 Env.2.9 . Describe how decisions to  slow the deplet ion of  energy sources through ef f icient
technologies can be made at  many levels, f rom personal to  nat ional, and these
technologies involve t rade-of fs of  economic costs and social values.

INDICATOR /
STANDARD

 Env.2.11. Recogniz e and describe the ro le of  natural resources in  provid ing the raw materials
for an  industrial society.

STANDARD /
STRAND

 IN.ENV. Environmental Science (ENV)

PROFICIENCY
STATEMENT /
SUBSTRAND

 Env.4 . Environmental Policy

INDICATOR /
STANDARD

 Env.4 .2. Understand that  environmental policies/decisions have negat ive and posit ive impacts
on people, societ ies, and the environment .

STANDARD /
STRAND

 IN.ENV. Environmental Science (ENV)

PROFICIENCY
STATEMENT /
SUBSTRAND

 Env.8. Natural and Anthropogenic Resource Cycles

INDICATOR /
STANDARD

 Env.8.1. Demonstrate a knowledge of  the d ist ribut ion of  natural resources in  the U.S. and the
world , and explain  how natural resources in f luence relat ionships among nat ions.

INDICATOR /
STANDARD

 Env.8.2. Understand and describe the concept  of  in tegrated natural resource management
and the values of  managing natural resources as an ecological unit .

Indiana Academic St andards
Science

Grade 12  - Adopted: 2016
STANDARD /
STRAND

 IN.ES. Earth  and Space Science (ES)

PROFICIENCY
STATEMENT /
SUBSTRAND

 ES.3. Earth  Cycles and Systems

INDICATOR /
STANDARD

 ES.3.4 . Evaluate the use of  sustainable versus nonrenewable resources. Explain  the
consequences of  overuse and cont inued increased consumpt ion of  limited
resources. Analyz e and evaluate the benef its of  researching, designing, and
developing sustainable resources for private use and industry.

STANDARD /  IN.ENV. Environmental Science (ENV)



STRAND

PROFICIENCY
STATEMENT /
SUBSTRAND

 Env.1. Environmental Systems

INDICATOR /
STANDARD

 Env.1.7. Ident ify tools and technologies used to  adapt  and alter environments and natural
resources in  order to  meet  human physical and cultural needs.

STANDARD /
STRAND

 IN.ENV. Environmental Science (ENV)

PROFICIENCY
STATEMENT /
SUBSTRAND

 Env.2. Flow of  Mat ter and Energy

INDICATOR /
STANDARD

 Env.2.4 . Recogniz e and describe the d if ferent  sources of  energy, including fossil fuels,
nuclear, and alternat ive sources of  energy provided by water, wind, geothermal,
b iomass/b iofuels, and the sun.

INDICATOR /
STANDARD

 Env.2.7. Dif ferent iate between renewable and nonrenewable resources, and compare and
contrast  the pros and cons of  using nonrenewable resources.

INDICATOR /
STANDARD

 Env.2.8. Cite examples of  how all fuels, renewable and nonrenewable, have advantages and
disadvantages that  society must  quest ion when considering the t rade-of fs among
them, such as how energy use contributes to  the rising standard of  living in  the
industrially developing nat ions. However, explain  that  th is energy use also leads to
more rapid  deplet ion of  Earth ’s energy resources and to  environmental risks
associated with  the use of  fossil and nuclear fuels.

INDICATOR /
STANDARD

 Env.2.9 . Describe how decisions to  slow the deplet ion of  energy sources through ef f icient
technologies can be made at  many levels, f rom personal to  nat ional, and these
technologies involve t rade-of fs of  economic costs and social values.

INDICATOR /
STANDARD

 Env.2.11. Recogniz e and describe the ro le of  natural resources in  provid ing the raw materials
for an  industrial society.

STANDARD /
STRAND

 IN.ENV. Environmental Science (ENV)

PROFICIENCY
STATEMENT /
SUBSTRAND

 Env.4 . Environmental Policy

INDICATOR /
STANDARD

 Env.4 .2. Understand that  environmental policies/decisions have negat ive and posit ive impacts
on people, societ ies, and the environment .

STANDARD /
STRAND

 IN.ENV. Environmental Science (ENV)

PROFICIENCY
STATEMENT /
SUBSTRAND

 Env.8. Natural and Anthropogenic Resource Cycles

INDICATOR /
STANDARD

 Env.8.1. Demonstrate a knowledge of  the d ist ribut ion of  natural resources in  the U.S. and the
world , and explain  how natural resources in f luence relat ionships among nat ions.

INDICATOR /
STANDARD

 Env.8.2. Understand and describe the concept  of  in tegrated natural resource management
and the values of  managing natural resources as an ecological unit .

Next  Generat io n Science St andards (NGSS)
Science

Grade 9  - Adopted: 2013
STRAND  NGSS.HS

-ESS.
EARTH AND SPACE SCIENCE

TITLE  HS-ESS3. Earth  and Human Act ivity

 Students who demonstrate understanding can:

PERFORMANCE
EXPECTATION

 HS-
ESS3-1.

Construct  an  explanat ion based on evidence for how the availab ility of  natural
resources, occurrence of  natural haz ards, and changes in  climate have in f luenced
human act ivity.

PERFORMANCE
EXPECTATION

 HS-
ESS3-2.

Evaluate compet ing design solut ions for developing, managing, and ut iliz ing energy
and mineral resources based on cost -benef it  rat ios.

PERFORMANCE
EXPECTATION

 HS-
ESS3-3.

Create a computat ional simulat ion to  il lust rate the relat ionships among management
of  natural resources, the sustainability of  human populat ions, and b iodiversity.

PERFORMANCE
EXPECTATION

 HS-
ESS3-4 .

Evaluate or ref ine a technological so lut ion that  reduces impacts of  human act ivit ies
on natural systems.

PERFORMANCE
EXPECTATION

 HS-
ESS3-6 .

Use a computat ional representat ion to  il lust rate the relat ionships among Earth
systems and how those relat ionships are being modif ied  due to  human act ivity.

STRAND  NGSS.HS
-ETS.

ENGINEERING DESIGN



TITLE  HS-ETS1. Engineering Design

 Students who demonstrate understanding can:

PERFORMANCE
EXPECTATION

 HS-
ETS1-1.

Analyz e a major g lobal challenge to  specify qualitat ive and quant itat ive criteria and
constraints for so lut ions that  account  for societal needs and wants.

PERFORMANCE
EXPECTATION

 HS-
ETS1-3.

Evaluate a solut ion to  a complex real-world  problem based on priorit iz ed criteria and
trade-of fs that  account  for a range of  constraints, including cost , safety, reliab ility,
and aesthet ics, as well as possib le social, cu ltural, and environmental impacts.

Next  Generat io n Science St andards (NGSS)
Science

Grade 10  - Adopted: 2013
STRAND  NGSS.HS

-ESS.
EARTH AND SPACE SCIENCE

TITLE  HS-ESS3. Earth  and Human Act ivity

 Students who demonstrate understanding can:

PERFORMANCE
EXPECTATION

 HS-
ESS3-1.

Construct  an  explanat ion based on evidence for how the availab ility of  natural
resources, occurrence of  natural haz ards, and changes in  climate have in f luenced
human act ivity.

PERFORMANCE
EXPECTATION

 HS-
ESS3-2.

Evaluate compet ing design solut ions for developing, managing, and ut iliz ing energy
and mineral resources based on cost -benef it  rat ios.

PERFORMANCE
EXPECTATION

 HS-
ESS3-3.

Create a computat ional simulat ion to  il lust rate the relat ionships among management
of  natural resources, the sustainability of  human populat ions, and b iodiversity.

PERFORMANCE
EXPECTATION

 HS-
ESS3-4 .

Evaluate or ref ine a technological so lut ion that  reduces impacts of  human act ivit ies
on natural systems.

PERFORMANCE
EXPECTATION

 HS-
ESS3-6 .

Use a computat ional representat ion to  il lust rate the relat ionships among Earth
systems and how those relat ionships are being modif ied  due to  human act ivity.

STRAND  NGSS.HS
-ETS.

ENGINEERING DESIGN

TITLE  HS-ETS1. Engineering Design

 Students who demonstrate understanding can:

PERFORMANCE
EXPECTATION

 HS-
ETS1-1.

Analyz e a major g lobal challenge to  specify qualitat ive and quant itat ive criteria and
constraints for so lut ions that  account  for societal needs and wants.

PERFORMANCE
EXPECTATION

 HS-
ETS1-3.

Evaluate a solut ion to  a complex real-world  problem based on priorit iz ed criteria and
trade-of fs that  account  for a range of  constraints, including cost , safety, reliab ility,
and aesthet ics, as well as possib le social, cu ltural, and environmental impacts.

Next  Generat io n Science St andards (NGSS)
Science

Grade 11  - Adopted: 2013
STRAND  NGSS.HS

-ESS.
EARTH AND SPACE SCIENCE

TITLE  HS-ESS3. Earth  and Human Act ivity

 Students who demonstrate understanding can:

PERFORMANCE
EXPECTATION

 HS-
ESS3-1.

Construct  an  explanat ion based on evidence for how the availab ility of  natural
resources, occurrence of  natural haz ards, and changes in  climate have in f luenced
human act ivity.

PERFORMANCE
EXPECTATION

 HS-
ESS3-2.

Evaluate compet ing design solut ions for developing, managing, and ut iliz ing energy
and mineral resources based on cost -benef it  rat ios.

PERFORMANCE
EXPECTATION

 HS-
ESS3-3.

Create a computat ional simulat ion to  il lust rate the relat ionships among management
of  natural resources, the sustainability of  human populat ions, and b iodiversity.

PERFORMANCE
EXPECTATION

 HS-
ESS3-4 .

Evaluate or ref ine a technological so lut ion that  reduces impacts of  human act ivit ies
on natural systems.

PERFORMANCE
EXPECTATION

 HS-
ESS3-6 .

Use a computat ional representat ion to  il lust rate the relat ionships among Earth
systems and how those relat ionships are being modif ied  due to  human act ivity.

STRAND  NGSS.HS
-ETS.

ENGINEERING DESIGN

TITLE  HS-ETS1. Engineering Design

 Students who demonstrate understanding can:

PERFORMANCE
EXPECTATION

 HS-
ETS1-1.

Analyz e a major g lobal challenge to  specify qualitat ive and quant itat ive criteria and
constraints for so lut ions that  account  for societal needs and wants.

PERFORMANCE  HS- Evaluate a solut ion to  a complex real-world  problem based on priorit iz ed criteria and



EXPECTATION ETS1-3. t rade-of fs that  account  for a range of  constraints, including cost , safety, reliab ility,
and aesthet ics, as well as possib le social, cu ltural, and environmental impacts.

Next  Generat io n Science St andards (NGSS)
Science

Grade 12  - Adopted: 2013
STRAND  NGSS.HS

-ESS.
EARTH AND SPACE SCIENCE

TITLE  HS-ESS3. Earth  and Human Act ivity

 Students who demonstrate understanding can:

PERFORMANCE
EXPECTATION

 HS-
ESS3-1.

Construct  an  explanat ion based on evidence for how the availab ility of  natural
resources, occurrence of  natural haz ards, and changes in  climate have in f luenced
human act ivity.

PERFORMANCE
EXPECTATION

 HS-
ESS3-2.

Evaluate compet ing design solut ions for developing, managing, and ut iliz ing energy
and mineral resources based on cost -benef it  rat ios.

PERFORMANCE
EXPECTATION

 HS-
ESS3-3.

Create a computat ional simulat ion to  il lust rate the relat ionships among management
of  natural resources, the sustainability of  human populat ions, and b iodiversity.

PERFORMANCE
EXPECTATION

 HS-
ESS3-4 .

Evaluate or ref ine a technological so lut ion that  reduces impacts of  human act ivit ies
on natural systems.

PERFORMANCE
EXPECTATION

 HS-
ESS3-6 .

Use a computat ional representat ion to  il lust rate the relat ionships among Earth
systems and how those relat ionships are being modif ied  due to  human act ivity.

STRAND  NGSS.HS
-ETS.

ENGINEERING DESIGN

TITLE  HS-ETS1. Engineering Design

 Students who demonstrate understanding can:

PERFORMANCE
EXPECTATION

 HS-
ETS1-1.

Analyz e a major g lobal challenge to  specify qualitat ive and quant itat ive criteria and
constraints for so lut ions that  account  for societal needs and wants.

PERFORMANCE
EXPECTATION

 HS-
ETS1-3.

Evaluate a solut ion to  a complex real-world  problem based on priorit iz ed criteria and
trade-of fs that  account  for a range of  constraints, including cost , safety, reliab ility,
and aesthet ics, as well as possib le social, cu ltural, and environmental impacts.

How to raise your voice to make change

Indiana Academic St andards
Science

Grade 9  - Adopted: 2016
STANDARD /
STRAND

 IN.B. Bio logy (B)

PROFICIENCY
STATEMENT /
SUBSTRAND

 B.3. In terdependence

INDICATOR /
STANDARD

 B.3.2. Design, evaluate, and ref ine a model which shows how human act ivit ies and natural
phenomena can change the f low of  mat ter and energy in  an ecosystem and how those
changes impact  the environment  and b iodiversity of  populat ions in  ecosystems of
d if ferent  scales, as well as, how these human impacts can be reduced.

STANDARD /
STRAND

 IN.ES. Earth  and Space Science (ES)

PROFICIENCY
STATEMENT /
SUBSTRAND

 ES.3. Earth  Cycles and Systems

INDICATOR /
STANDARD

 ES.3.4 . Evaluate the use of  sustainable versus nonrenewable resources. Explain  the
consequences of  overuse and cont inued increased consumpt ion of  limited
resources. Analyz e and evaluate the benef its of  researching, designing, and
developing sustainable resources for private use and industry.

STANDARD /
STRAND

 IN.ENV. Environmental Science (ENV)

PROFICIENCY
STATEMENT /
SUBSTRAND

 Env.1. Environmental Systems

INDICATOR /
STANDARD

 Env.1.2. Understand and explain  that  human beings are part  o f  Earth ’s ecosystems and g ive
examples of  how human act ivit ies can, deliberately or inadvertent ly, alter ecosystems.

INDICATOR /
STANDARD

 Env.1.7. Ident ify tools and technologies used to  adapt  and alter environments and natural
resources in  order to  meet  human physical and cultural needs.



STANDARD /
STRAND

 IN.ENV. Environmental Science (ENV)

PROFICIENCY
STATEMENT /
SUBSTRAND

 Env.2. Flow of  Mat ter and Energy

INDICATOR /
STANDARD

 Env.2.4 . Recogniz e and describe the d if ferent  sources of  energy, including fossil fuels,
nuclear, and alternat ive sources of  energy provided by water, wind, geothermal,
b iomass/b iofuels, and the sun.

INDICATOR /
STANDARD

 Env.2.8. Cite examples of  how all fuels, renewable and nonrenewable, have advantages and
disadvantages that  society must  quest ion when considering the t rade-of fs among
them, such as how energy use contributes to  the rising standard of  living in  the
industrially developing nat ions. However, explain  that  th is energy use also leads to
more rapid  deplet ion of  Earth ’s energy resources and to  environmental risks
associated with  the use of  fossil and nuclear fuels.

INDICATOR /
STANDARD

 Env.2.9 . Describe how decisions to  slow the deplet ion of  energy sources through ef f icient
technologies can be made at  many levels, f rom personal to  nat ional, and these
technologies involve t rade-of fs of  economic costs and social values.

STANDARD /
STRAND

 IN.ENV. Environmental Science (ENV)

PROFICIENCY
STATEMENT /
SUBSTRAND

 Env.4 . Environmental Policy

INDICATOR /
STANDARD

 Env.4 .2. Understand that  environmental policies/decisions have negat ive and posit ive impacts
on people, societ ies, and the environment .

STANDARD /
STRAND

 IN.ENV. Environmental Science (ENV)

PROFICIENCY
STATEMENT /
SUBSTRAND

 Env.8. Natural and Anthropogenic Resource Cycles

INDICATOR /
STANDARD

 Env.8.2. Understand and describe the concept  of  in tegrated natural resource management
and the values of  managing natural resources as an ecological unit .

Indiana Academic St andards
Science

Grade 10  - Adopted: 2016
STANDARD /
STRAND

 IN.B. Bio logy (B)

PROFICIENCY
STATEMENT /
SUBSTRAND

 B.3. In terdependence

INDICATOR /
STANDARD

 B.3.2. Design, evaluate, and ref ine a model which shows how human act ivit ies and natural
phenomena can change the f low of  mat ter and energy in  an ecosystem and how those
changes impact  the environment  and b iodiversity of  populat ions in  ecosystems of
d if ferent  scales, as well as, how these human impacts can be reduced.

STANDARD /
STRAND

 IN.ES. Earth  and Space Science (ES)

PROFICIENCY
STATEMENT /
SUBSTRAND

 ES.3. Earth  Cycles and Systems

INDICATOR /
STANDARD

 ES.3.4 . Evaluate the use of  sustainable versus nonrenewable resources. Explain  the
consequences of  overuse and cont inued increased consumpt ion of  limited
resources. Analyz e and evaluate the benef its of  researching, designing, and
developing sustainable resources for private use and industry.

STANDARD /
STRAND

 IN.ENV. Environmental Science (ENV)

PROFICIENCY
STATEMENT /
SUBSTRAND

 Env.1. Environmental Systems

INDICATOR /
STANDARD

 Env.1.2. Understand and explain  that  human beings are part  o f  Earth ’s ecosystems and g ive
examples of  how human act ivit ies can, deliberately or inadvertent ly, alter ecosystems.

INDICATOR /
STANDARD

 Env.1.7. Ident ify tools and technologies used to  adapt  and alter environments and natural
resources in  order to  meet  human physical and cultural needs.

STANDARD /
STRAND

 IN.ENV. Environmental Science (ENV)

PROFICIENCY  Env.2. Flow of  Mat ter and Energy



STATEMENT /
SUBSTRAND

INDICATOR /
STANDARD

 Env.2.4 . Recogniz e and describe the d if ferent  sources of  energy, including fossil fuels,
nuclear, and alternat ive sources of  energy provided by water, wind, geothermal,
b iomass/b iofuels, and the sun.

INDICATOR /
STANDARD

 Env.2.8. Cite examples of  how all fuels, renewable and nonrenewable, have advantages and
disadvantages that  society must  quest ion when considering the t rade-of fs among
them, such as how energy use contributes to  the rising standard of  living in  the
industrially developing nat ions. However, explain  that  th is energy use also leads to
more rapid  deplet ion of  Earth ’s energy resources and to  environmental risks
associated with  the use of  fossil and nuclear fuels.

INDICATOR /
STANDARD

 Env.2.9 . Describe how decisions to  slow the deplet ion of  energy sources through ef f icient
technologies can be made at  many levels, f rom personal to  nat ional, and these
technologies involve t rade-of fs of  economic costs and social values.

STANDARD /
STRAND

 IN.ENV. Environmental Science (ENV)

PROFICIENCY
STATEMENT /
SUBSTRAND

 Env.4 . Environmental Policy

INDICATOR /
STANDARD

 Env.4 .2. Understand that  environmental policies/decisions have negat ive and posit ive impacts
on people, societ ies, and the environment .

STANDARD /
STRAND

 IN.ENV. Environmental Science (ENV)

PROFICIENCY
STATEMENT /
SUBSTRAND

 Env.8. Natural and Anthropogenic Resource Cycles

INDICATOR /
STANDARD

 Env.8.2. Understand and describe the concept  of  in tegrated natural resource management
and the values of  managing natural resources as an ecological unit .

Indiana Academic St andards
Science

Grade 11  - Adopted: 2016
STANDARD /
STRAND

 IN.B. Bio logy (B)

PROFICIENCY
STATEMENT /
SUBSTRAND

 B.3. In terdependence

INDICATOR /
STANDARD

 B.3.2. Design, evaluate, and ref ine a model which shows how human act ivit ies and natural
phenomena can change the f low of  mat ter and energy in  an ecosystem and how those
changes impact  the environment  and b iodiversity of  populat ions in  ecosystems of
d if ferent  scales, as well as, how these human impacts can be reduced.

STANDARD /
STRAND

 IN.ES. Earth  and Space Science (ES)

PROFICIENCY
STATEMENT /
SUBSTRAND

 ES.3. Earth  Cycles and Systems

INDICATOR /
STANDARD

 ES.3.4 . Evaluate the use of  sustainable versus nonrenewable resources. Explain  the
consequences of  overuse and cont inued increased consumpt ion of  limited
resources. Analyz e and evaluate the benef its of  researching, designing, and
developing sustainable resources for private use and industry.

STANDARD /
STRAND

 IN.ENV. Environmental Science (ENV)

PROFICIENCY
STATEMENT /
SUBSTRAND

 Env.1. Environmental Systems

INDICATOR /
STANDARD

 Env.1.2. Understand and explain  that  human beings are part  o f  Earth ’s ecosystems and g ive
examples of  how human act ivit ies can, deliberately or inadvertent ly, alter ecosystems.

INDICATOR /
STANDARD

 Env.1.7. Ident ify tools and technologies used to  adapt  and alter environments and natural
resources in  order to  meet  human physical and cultural needs.

STANDARD /
STRAND

 IN.ENV. Environmental Science (ENV)

PROFICIENCY
STATEMENT /
SUBSTRAND

 Env.2. Flow of  Mat ter and Energy

INDICATOR /
STANDARD

 Env.2.4 . Recogniz e and describe the d if ferent  sources of  energy, including fossil fuels,
nuclear, and alternat ive sources of  energy provided by water, wind, geothermal,



biomass/b iofuels, and the sun.

INDICATOR /
STANDARD

 Env.2.8. Cite examples of  how all fuels, renewable and nonrenewable, have advantages and
disadvantages that  society must  quest ion when considering the t rade-of fs among
them, such as how energy use contributes to  the rising standard of  living in  the
industrially developing nat ions. However, explain  that  th is energy use also leads to
more rapid  deplet ion of  Earth ’s energy resources and to  environmental risks
associated with  the use of  fossil and nuclear fuels.

INDICATOR /
STANDARD

 Env.2.9 . Describe how decisions to  slow the deplet ion of  energy sources through ef f icient
technologies can be made at  many levels, f rom personal to  nat ional, and these
technologies involve t rade-of fs of  economic costs and social values.

STANDARD /
STRAND

 IN.ENV. Environmental Science (ENV)

PROFICIENCY
STATEMENT /
SUBSTRAND

 Env.4 . Environmental Policy

INDICATOR /
STANDARD

 Env.4 .2. Understand that  environmental policies/decisions have negat ive and posit ive impacts
on people, societ ies, and the environment .

STANDARD /
STRAND

 IN.ENV. Environmental Science (ENV)

PROFICIENCY
STATEMENT /
SUBSTRAND

 Env.8. Natural and Anthropogenic Resource Cycles

INDICATOR /
STANDARD

 Env.8.2. Understand and describe the concept  of  in tegrated natural resource management
and the values of  managing natural resources as an ecological unit .

Indiana Academic St andards
Science

Grade 12  - Adopted: 2016
STANDARD /
STRAND

 IN.B. Bio logy (B)

PROFICIENCY
STATEMENT /
SUBSTRAND

 B.3. In terdependence

INDICATOR /
STANDARD

 B.3.2. Design, evaluate, and ref ine a model which shows how human act ivit ies and natural
phenomena can change the f low of  mat ter and energy in  an ecosystem and how those
changes impact  the environment  and b iodiversity of  populat ions in  ecosystems of
d if ferent  scales, as well as, how these human impacts can be reduced.

STANDARD /
STRAND

 IN.ES. Earth  and Space Science (ES)

PROFICIENCY
STATEMENT /
SUBSTRAND

 ES.3. Earth  Cycles and Systems

INDICATOR /
STANDARD

 ES.3.4 . Evaluate the use of  sustainable versus nonrenewable resources. Explain  the
consequences of  overuse and cont inued increased consumpt ion of  limited
resources. Analyz e and evaluate the benef its of  researching, designing, and
developing sustainable resources for private use and industry.

STANDARD /
STRAND

 IN.ENV. Environmental Science (ENV)

PROFICIENCY
STATEMENT /
SUBSTRAND

 Env.1. Environmental Systems

INDICATOR /
STANDARD

 Env.1.2. Understand and explain  that  human beings are part  o f  Earth ’s ecosystems and g ive
examples of  how human act ivit ies can, deliberately or inadvertent ly, alter ecosystems.

INDICATOR /
STANDARD

 Env.1.7. Ident ify tools and technologies used to  adapt  and alter environments and natural
resources in  order to  meet  human physical and cultural needs.

STANDARD /
STRAND

 IN.ENV. Environmental Science (ENV)

PROFICIENCY
STATEMENT /
SUBSTRAND

 Env.2. Flow of  Mat ter and Energy

INDICATOR /
STANDARD

 Env.2.4 . Recogniz e and describe the d if ferent  sources of  energy, including fossil fuels,
nuclear, and alternat ive sources of  energy provided by water, wind, geothermal,
b iomass/b iofuels, and the sun.

INDICATOR /
STANDARD

 Env.2.8. Cite examples of  how all fuels, renewable and nonrenewable, have advantages and
disadvantages that  society must  quest ion when considering the t rade-of fs among
them, such as how energy use contributes to  the rising standard of  living in  the



indust rially developing nat ions. However, explain  that  th is energy use also leads to
more rapid  deplet ion of  Earth ’s energy resources and to  environmental risks
associated with  the use of  fossil and nuclear fuels.

INDICATOR /
STANDARD

 Env.2.9 . Describe how decisions to  slow the deplet ion of  energy sources through ef f icient
technologies can be made at  many levels, f rom personal to  nat ional, and these
technologies involve t rade-of fs of  economic costs and social values.

STANDARD /
STRAND

 IN.ENV. Environmental Science (ENV)

PROFICIENCY
STATEMENT /
SUBSTRAND

 Env.4 . Environmental Policy

INDICATOR /
STANDARD

 Env.4 .2. Understand that  environmental policies/decisions have negat ive and posit ive impacts
on people, societ ies, and the environment .

STANDARD /
STRAND

 IN.ENV. Environmental Science (ENV)

PROFICIENCY
STATEMENT /
SUBSTRAND

 Env.8. Natural and Anthropogenic Resource Cycles

INDICATOR /
STANDARD

 Env.8.2. Understand and describe the concept  of  in tegrated natural resource management
and the values of  managing natural resources as an ecological unit .

Next  Generat io n Science St andards (NGSS)
Science

Grade 9  - Adopted: 2013
STRAND  NGSS.HS

-LS.
LIFE SCIENCE

TITLE  HS-LS2. Ecosystems: In teract ions, Energy, and Dynamics

 Students who demonstrate understanding can:

PERFORMANCE
EXPECTATION

 HS-LS2-
7.

Design, evaluate, and ref ine a solut ion for reducing the impacts of  human act ivit ies
on the environment  and b iodiversity.

STRAND  NGSS.HS
-LS.

LIFE SCIENCE

TITLE  HS-LS4 . Bio logical Evolut ion: Unity and Diversity

 Students who demonstrate understanding can:

PERFORMANCE
EXPECTATION

 HS-LS4 -
6 .

Create or revise a simulat ion to  test  a so lut ion to  mit igate adverse impacts of  human
act ivity on b iodiversity.

STRAND  NGSS.HS
-ESS.

EARTH AND SPACE SCIENCE

TITLE  HS-ESS3. Earth  and Human Act ivity

 Students who demonstrate understanding can:

PERFORMANCE
EXPECTATION

 HS-
ESS3-1.

Construct  an  explanat ion based on evidence for how the availab ility of  natural
resources, occurrence of  natural haz ards, and changes in  climate have in f luenced
human act ivity.

PERFORMANCE
EXPECTATION

 HS-
ESS3-2.

Evaluate compet ing design solut ions for developing, managing, and ut iliz ing energy
and mineral resources based on cost -benef it  rat ios.

PERFORMANCE
EXPECTATION

 HS-
ESS3-3.

Create a computat ional simulat ion to  il lust rate the relat ionships among management
of  natural resources, the sustainability of  human populat ions, and b iodiversity.

PERFORMANCE
EXPECTATION

 HS-
ESS3-4 .

Evaluate or ref ine a technological so lut ion that  reduces impacts of  human act ivit ies
on natural systems.

PERFORMANCE
EXPECTATION

 HS-
ESS3-6 .

Use a computat ional representat ion to  il lust rate the relat ionships among Earth
systems and how those relat ionships are being modif ied  due to  human act ivity.

STRAND  NGSS.HS
-ETS.

ENGINEERING DESIGN

TITLE  HS-ETS1. Engineering Design

 Students who demonstrate understanding can:

PERFORMANCE
EXPECTATION

 HS-
ETS1-1.

Analyz e a major g lobal challenge to  specify qualitat ive and quant itat ive criteria and
constraints for so lut ions that  account  for societal needs and wants.

PERFORMANCE
EXPECTATION

 HS-
ETS1-3.

Evaluate a solut ion to  a complex real-world  problem based on priorit iz ed criteria and
trade-of fs that  account  for a range of  constraints, including cost , safety, reliab ility,
and aesthet ics, as well as possib le social, cu ltural, and environmental impacts.

Next  Generat io n Science St andards (NGSS)



Science
Grade 10  - Adopted: 2013

STRAND  NGSS.HS
-LS.

LIFE SCIENCE

TITLE  HS-LS2. Ecosystems: In teract ions, Energy, and Dynamics

 Students who demonstrate understanding can:

PERFORMANCE
EXPECTATION

 HS-LS2-
7.

Design, evaluate, and ref ine a solut ion for reducing the impacts of  human act ivit ies
on the environment  and b iodiversity.

STRAND  NGSS.HS
-LS.

LIFE SCIENCE

TITLE  HS-LS4 . Bio logical Evolut ion: Unity and Diversity

 Students who demonstrate understanding can:

PERFORMANCE
EXPECTATION

 HS-LS4 -
6 .

Create or revise a simulat ion to  test  a so lut ion to  mit igate adverse impacts of  human
act ivity on b iodiversity.

STRAND  NGSS.HS
-ESS.

EARTH AND SPACE SCIENCE

TITLE  HS-ESS3. Earth  and Human Act ivity

 Students who demonstrate understanding can:

PERFORMANCE
EXPECTATION

 HS-
ESS3-1.

Construct  an  explanat ion based on evidence for how the availab ility of  natural
resources, occurrence of  natural haz ards, and changes in  climate have in f luenced
human act ivity.

PERFORMANCE
EXPECTATION

 HS-
ESS3-2.

Evaluate compet ing design solut ions for developing, managing, and ut iliz ing energy
and mineral resources based on cost -benef it  rat ios.

PERFORMANCE
EXPECTATION

 HS-
ESS3-3.

Create a computat ional simulat ion to  il lust rate the relat ionships among management
of  natural resources, the sustainability of  human populat ions, and b iodiversity.

PERFORMANCE
EXPECTATION

 HS-
ESS3-4 .

Evaluate or ref ine a technological so lut ion that  reduces impacts of  human act ivit ies
on natural systems.

PERFORMANCE
EXPECTATION

 HS-
ESS3-6 .

Use a computat ional representat ion to  il lust rate the relat ionships among Earth
systems and how those relat ionships are being modif ied  due to  human act ivity.

STRAND  NGSS.HS
-ETS.

ENGINEERING DESIGN

TITLE  HS-ETS1. Engineering Design

 Students who demonstrate understanding can:

PERFORMANCE
EXPECTATION

 HS-
ETS1-1.

Analyz e a major g lobal challenge to  specify qualitat ive and quant itat ive criteria and
constraints for so lut ions that  account  for societal needs and wants.

PERFORMANCE
EXPECTATION

 HS-
ETS1-3.

Evaluate a solut ion to  a complex real-world  problem based on priorit iz ed criteria and
trade-of fs that  account  for a range of  constraints, including cost , safety, reliab ility,
and aesthet ics, as well as possib le social, cu ltural, and environmental impacts.

Next  Generat io n Science St andards (NGSS)
Science

Grade 11  - Adopted: 2013
STRAND  NGSS.HS

-LS.
LIFE SCIENCE

TITLE  HS-LS2. Ecosystems: In teract ions, Energy, and Dynamics

 Students who demonstrate understanding can:

PERFORMANCE
EXPECTATION

 HS-LS2-
7.

Design, evaluate, and ref ine a solut ion for reducing the impacts of  human act ivit ies
on the environment  and b iodiversity.

STRAND  NGSS.HS
-LS.

LIFE SCIENCE

TITLE  HS-LS4 . Bio logical Evolut ion: Unity and Diversity

 Students who demonstrate understanding can:

PERFORMANCE
EXPECTATION

 HS-LS4 -
6 .

Create or revise a simulat ion to  test  a so lut ion to  mit igate adverse impacts of  human
act ivity on b iodiversity.

STRAND  NGSS.HS
-ESS.

EARTH AND SPACE SCIENCE

TITLE  HS-ESS3. Earth  and Human Act ivity

 Students who demonstrate understanding can:

PERFORMANCE
EXPECTATION

 HS-
ESS3-1.

Construct  an  explanat ion based on evidence for how the availab ility of  natural
resources, occurrence of  natural haz ards, and changes in  climate have in f luenced



human act ivity.

PERFORMANCE
EXPECTATION

 HS-
ESS3-2.

Evaluate compet ing design solut ions for developing, managing, and ut iliz ing energy
and mineral resources based on cost -benef it  rat ios.

PERFORMANCE
EXPECTATION

 HS-
ESS3-3.

Create a computat ional simulat ion to  il lust rate the relat ionships among management
of  natural resources, the sustainability of  human populat ions, and b iodiversity.

PERFORMANCE
EXPECTATION

 HS-
ESS3-4 .

Evaluate or ref ine a technological so lut ion that  reduces impacts of  human act ivit ies
on natural systems.

PERFORMANCE
EXPECTATION

 HS-
ESS3-6 .

Use a computat ional representat ion to  il lust rate the relat ionships among Earth
systems and how those relat ionships are being modif ied  due to  human act ivity.

STRAND  NGSS.HS
-ETS.

ENGINEERING DESIGN

TITLE  HS-ETS1. Engineering Design

 Students who demonstrate understanding can:

PERFORMANCE
EXPECTATION

 HS-
ETS1-1.

Analyz e a major g lobal challenge to  specify qualitat ive and quant itat ive criteria and
constraints for so lut ions that  account  for societal needs and wants.

PERFORMANCE
EXPECTATION

 HS-
ETS1-3.

Evaluate a solut ion to  a complex real-world  problem based on priorit iz ed criteria and
trade-of fs that  account  for a range of  constraints, including cost , safety, reliab ility,
and aesthet ics, as well as possib le social, cu ltural, and environmental impacts.

Next  Generat io n Science St andards (NGSS)
Science

Grade 12  - Adopted: 2013
STRAND  NGSS.HS

-LS.
LIFE SCIENCE

TITLE  HS-LS2. Ecosystems: In teract ions, Energy, and Dynamics

 Students who demonstrate understanding can:

PERFORMANCE
EXPECTATION

 HS-LS2-
7.

Design, evaluate, and ref ine a solut ion for reducing the impacts of  human act ivit ies
on the environment  and b iodiversity.

STRAND  NGSS.HS
-LS.

LIFE SCIENCE

TITLE  HS-LS4 . Bio logical Evolut ion: Unity and Diversity

 Students who demonstrate understanding can:

PERFORMANCE
EXPECTATION

 HS-LS4 -
6 .

Create or revise a simulat ion to  test  a so lut ion to  mit igate adverse impacts of  human
act ivity on b iodiversity.

STRAND  NGSS.HS
-ESS.

EARTH AND SPACE SCIENCE

TITLE  HS-ESS3. Earth  and Human Act ivity

 Students who demonstrate understanding can:

PERFORMANCE
EXPECTATION

 HS-
ESS3-1.

Construct  an  explanat ion based on evidence for how the availab ility of  natural
resources, occurrence of  natural haz ards, and changes in  climate have in f luenced
human act ivity.

PERFORMANCE
EXPECTATION

 HS-
ESS3-2.

Evaluate compet ing design solut ions for developing, managing, and ut iliz ing energy
and mineral resources based on cost -benef it  rat ios.

PERFORMANCE
EXPECTATION

 HS-
ESS3-3.

Create a computat ional simulat ion to  il lust rate the relat ionships among management
of  natural resources, the sustainability of  human populat ions, and b iodiversity.

PERFORMANCE
EXPECTATION

 HS-
ESS3-4 .

Evaluate or ref ine a technological so lut ion that  reduces impacts of  human act ivit ies
on natural systems.

PERFORMANCE
EXPECTATION

 HS-
ESS3-6 .

Use a computat ional representat ion to  il lust rate the relat ionships among Earth
systems and how those relat ionships are being modif ied  due to  human act ivity.

STRAND  NGSS.HS
-ETS.

ENGINEERING DESIGN

TITLE  HS-ETS1. Engineering Design

 Students who demonstrate understanding can:

PERFORMANCE
EXPECTATION

 HS-
ETS1-1.

Analyz e a major g lobal challenge to  specify qualitat ive and quant itat ive criteria and
constraints for so lut ions that  account  for societal needs and wants.

PERFORMANCE
EXPECTATION

 HS-
ETS1-3.

Evaluate a solut ion to  a complex real-world  problem based on priorit iz ed criteria and
trade-of fs that  account  for a range of  constraints, including cost , safety, reliab ility,
and aesthet ics, as well as possib le social, cu ltural, and environmental impacts.

How we can use energy efficiently



Indiana Academic St andards
Science

Grade 9  - Adopted: 2016
STANDARD /
STRAND

 IN.B. Bio logy (B)

PROFICIENCY
STATEMENT /
SUBSTRAND

 B.3. In terdependence

INDICATOR /
STANDARD

 B.3.2. Design, evaluate, and ref ine a model which shows how human act ivit ies and natural
phenomena can change the f low of  mat ter and energy in  an ecosystem and how those
changes impact  the environment  and b iodiversity of  populat ions in  ecosystems of
d if ferent  scales, as well as, how these human impacts can be reduced.

STANDARD /
STRAND

 IN.ES. Earth  and Space Science (ES)

PROFICIENCY
STATEMENT /
SUBSTRAND

 ES.3. Earth  Cycles and Systems

INDICATOR /
STANDARD

 ES.3.4 . Evaluate the use of  sustainable versus nonrenewable resources. Explain  the
consequences of  overuse and cont inued increased consumpt ion of  limited
resources. Analyz e and evaluate the benef its of  researching, designing, and
developing sustainable resources for private use and industry.

STANDARD /
STRAND

 IN.ENV. Environmental Science (ENV)

PROFICIENCY
STATEMENT /
SUBSTRAND

 Env.1. Environmental Systems

INDICATOR /
STANDARD

 Env.1.2. Understand and explain  that  human beings are part  o f  Earth ’s ecosystems and g ive
examples of  how human act ivit ies can, deliberately or inadvertent ly, alter ecosystems.

INDICATOR /
STANDARD

 Env.1.7. Ident ify tools and technologies used to  adapt  and alter environments and natural
resources in  order to  meet  human physical and cultural needs.

STANDARD /
STRAND

 IN.ENV. Environmental Science (ENV)

PROFICIENCY
STATEMENT /
SUBSTRAND

 Env.2. Flow of  Mat ter and Energy

INDICATOR /
STANDARD

 Env.2.4 . Recogniz e and describe the d if ferent  sources of  energy, including fossil fuels,
nuclear, and alternat ive sources of  energy provided by water, wind, geothermal,
b iomass/b iofuels, and the sun.

INDICATOR /
STANDARD

 Env.2.8. Cite examples of  how all fuels, renewable and nonrenewable, have advantages and
disadvantages that  society must  quest ion when considering the t rade-of fs among
them, such as how energy use contributes to  the rising standard of  living in  the
industrially developing nat ions. However, explain  that  th is energy use also leads to
more rapid  deplet ion of  Earth ’s energy resources and to  environmental risks
associated with  the use of  fossil and nuclear fuels.

INDICATOR /
STANDARD

 Env.2.9 . Describe how decisions to  slow the deplet ion of  energy sources through ef f icient
technologies can be made at  many levels, f rom personal to  nat ional, and these
technologies involve t rade-of fs of  economic costs and social values.

STANDARD /
STRAND

 IN.ENV. Environmental Science (ENV)

PROFICIENCY
STATEMENT /
SUBSTRAND

 Env.4 . Environmental Policy

INDICATOR /
STANDARD

 Env.4 .2. Understand that  environmental policies/decisions have negat ive and posit ive impacts
on people, societ ies, and the environment .

STANDARD /
STRAND

 IN.ENV. Environmental Science (ENV)

PROFICIENCY
STATEMENT /
SUBSTRAND

 Env.8. Natural and Anthropogenic Resource Cycles

INDICATOR /
STANDARD

 Env.8.2. Understand and describe the concept  of  in tegrated natural resource management
and the values of  managing natural resources as an ecological unit .

Indiana Academic St andards
Science

Grade 10  - Adopted: 2016



STANDARD /
STRAND

 IN.B. Bio logy (B)

PROFICIENCY
STATEMENT /
SUBSTRAND

 B.3. In terdependence

INDICATOR /
STANDARD

 B.3.2. Design, evaluate, and ref ine a model which shows how human act ivit ies and natural
phenomena can change the f low of  mat ter and energy in  an ecosystem and how those
changes impact  the environment  and b iodiversity of  populat ions in  ecosystems of
d if ferent  scales, as well as, how these human impacts can be reduced.

STANDARD /
STRAND

 IN.ES. Earth  and Space Science (ES)

PROFICIENCY
STATEMENT /
SUBSTRAND

 ES.3. Earth  Cycles and Systems

INDICATOR /
STANDARD

 ES.3.4 . Evaluate the use of  sustainable versus nonrenewable resources. Explain  the
consequences of  overuse and cont inued increased consumpt ion of  limited
resources. Analyz e and evaluate the benef its of  researching, designing, and
developing sustainable resources for private use and industry.

STANDARD /
STRAND

 IN.ENV. Environmental Science (ENV)

PROFICIENCY
STATEMENT /
SUBSTRAND

 Env.1. Environmental Systems

INDICATOR /
STANDARD

 Env.1.2. Understand and explain  that  human beings are part  o f  Earth ’s ecosystems and g ive
examples of  how human act ivit ies can, deliberately or inadvertent ly, alter ecosystems.

INDICATOR /
STANDARD

 Env.1.7. Ident ify tools and technologies used to  adapt  and alter environments and natural
resources in  order to  meet  human physical and cultural needs.

STANDARD /
STRAND

 IN.ENV. Environmental Science (ENV)

PROFICIENCY
STATEMENT /
SUBSTRAND

 Env.2. Flow of  Mat ter and Energy

INDICATOR /
STANDARD

 Env.2.4 . Recogniz e and describe the d if ferent  sources of  energy, including fossil fuels,
nuclear, and alternat ive sources of  energy provided by water, wind, geothermal,
b iomass/b iofuels, and the sun.

INDICATOR /
STANDARD

 Env.2.8. Cite examples of  how all fuels, renewable and nonrenewable, have advantages and
disadvantages that  society must  quest ion when considering the t rade-of fs among
them, such as how energy use contributes to  the rising standard of  living in  the
industrially developing nat ions. However, explain  that  th is energy use also leads to
more rapid  deplet ion of  Earth ’s energy resources and to  environmental risks
associated with  the use of  fossil and nuclear fuels.

INDICATOR /
STANDARD

 Env.2.9 . Describe how decisions to  slow the deplet ion of  energy sources through ef f icient
technologies can be made at  many levels, f rom personal to  nat ional, and these
technologies involve t rade-of fs of  economic costs and social values.

STANDARD /
STRAND

 IN.ENV. Environmental Science (ENV)

PROFICIENCY
STATEMENT /
SUBSTRAND

 Env.4 . Environmental Policy

INDICATOR /
STANDARD

 Env.4 .2. Understand that  environmental policies/decisions have negat ive and posit ive impacts
on people, societ ies, and the environment .

STANDARD /
STRAND

 IN.ENV. Environmental Science (ENV)

PROFICIENCY
STATEMENT /
SUBSTRAND

 Env.8. Natural and Anthropogenic Resource Cycles

INDICATOR /
STANDARD

 Env.8.2. Understand and describe the concept  of  in tegrated natural resource management
and the values of  managing natural resources as an ecological unit .

Indiana Academic St andards
Science

Grade 11  - Adopted: 2016
STANDARD /
STRAND

 IN.B. Bio logy (B)

PROFICIENCY
STATEMENT /

 B.3. In terdependence



SUBSTRAND

INDICATOR /
STANDARD

 B.3.2. Design, evaluate, and ref ine a model which shows how human act ivit ies and natural
phenomena can change the f low of  mat ter and energy in  an ecosystem and how those
changes impact  the environment  and b iodiversity of  populat ions in  ecosystems of
d if ferent  scales, as well as, how these human impacts can be reduced.

STANDARD /
STRAND

 IN.ES. Earth  and Space Science (ES)

PROFICIENCY
STATEMENT /
SUBSTRAND

 ES.3. Earth  Cycles and Systems

INDICATOR /
STANDARD

 ES.3.4 . Evaluate the use of  sustainable versus nonrenewable resources. Explain  the
consequences of  overuse and cont inued increased consumpt ion of  limited
resources. Analyz e and evaluate the benef its of  researching, designing, and
developing sustainable resources for private use and industry.

STANDARD /
STRAND

 IN.ENV. Environmental Science (ENV)

PROFICIENCY
STATEMENT /
SUBSTRAND

 Env.1. Environmental Systems

INDICATOR /
STANDARD

 Env.1.2. Understand and explain  that  human beings are part  o f  Earth ’s ecosystems and g ive
examples of  how human act ivit ies can, deliberately or inadvertent ly, alter ecosystems.

INDICATOR /
STANDARD

 Env.1.7. Ident ify tools and technologies used to  adapt  and alter environments and natural
resources in  order to  meet  human physical and cultural needs.

STANDARD /
STRAND

 IN.ENV. Environmental Science (ENV)

PROFICIENCY
STATEMENT /
SUBSTRAND

 Env.2. Flow of  Mat ter and Energy

INDICATOR /
STANDARD

 Env.2.4 . Recogniz e and describe the d if ferent  sources of  energy, including fossil fuels,
nuclear, and alternat ive sources of  energy provided by water, wind, geothermal,
b iomass/b iofuels, and the sun.

INDICATOR /
STANDARD

 Env.2.8. Cite examples of  how all fuels, renewable and nonrenewable, have advantages and
disadvantages that  society must  quest ion when considering the t rade-of fs among
them, such as how energy use contributes to  the rising standard of  living in  the
industrially developing nat ions. However, explain  that  th is energy use also leads to
more rapid  deplet ion of  Earth ’s energy resources and to  environmental risks
associated with  the use of  fossil and nuclear fuels.

INDICATOR /
STANDARD

 Env.2.9 . Describe how decisions to  slow the deplet ion of  energy sources through ef f icient
technologies can be made at  many levels, f rom personal to  nat ional, and these
technologies involve t rade-of fs of  economic costs and social values.

STANDARD /
STRAND

 IN.ENV. Environmental Science (ENV)

PROFICIENCY
STATEMENT /
SUBSTRAND

 Env.4 . Environmental Policy

INDICATOR /
STANDARD

 Env.4 .2. Understand that  environmental policies/decisions have negat ive and posit ive impacts
on people, societ ies, and the environment .

STANDARD /
STRAND

 IN.ENV. Environmental Science (ENV)

PROFICIENCY
STATEMENT /
SUBSTRAND

 Env.8. Natural and Anthropogenic Resource Cycles

INDICATOR /
STANDARD

 Env.8.2. Understand and describe the concept  of  in tegrated natural resource management
and the values of  managing natural resources as an ecological unit .

Indiana Academic St andards
Science

Grade 12  - Adopted: 2016
STANDARD /
STRAND

 IN.B. Bio logy (B)

PROFICIENCY
STATEMENT /
SUBSTRAND

 B.3. In terdependence

INDICATOR /
STANDARD

 B.3.2. Design, evaluate, and ref ine a model which shows how human act ivit ies and natural
phenomena can change the f low of  mat ter and energy in  an ecosystem and how those
changes impact  the environment  and b iodiversity of  populat ions in  ecosystems of



dif ferent  scales, as well as, how these human impacts can be reduced.

STANDARD /
STRAND

 IN.ES. Earth  and Space Science (ES)

PROFICIENCY
STATEMENT /
SUBSTRAND

 ES.3. Earth  Cycles and Systems

INDICATOR /
STANDARD

 ES.3.4 . Evaluate the use of  sustainable versus nonrenewable resources. Explain  the
consequences of  overuse and cont inued increased consumpt ion of  limited
resources. Analyz e and evaluate the benef its of  researching, designing, and
developing sustainable resources for private use and industry.

STANDARD /
STRAND

 IN.ENV. Environmental Science (ENV)

PROFICIENCY
STATEMENT /
SUBSTRAND

 Env.1. Environmental Systems

INDICATOR /
STANDARD

 Env.1.2. Understand and explain  that  human beings are part  o f  Earth ’s ecosystems and g ive
examples of  how human act ivit ies can, deliberately or inadvertent ly, alter ecosystems.

INDICATOR /
STANDARD

 Env.1.7. Ident ify tools and technologies used to  adapt  and alter environments and natural
resources in  order to  meet  human physical and cultural needs.

STANDARD /
STRAND

 IN.ENV. Environmental Science (ENV)

PROFICIENCY
STATEMENT /
SUBSTRAND

 Env.2. Flow of  Mat ter and Energy

INDICATOR /
STANDARD

 Env.2.4 . Recogniz e and describe the d if ferent  sources of  energy, including fossil fuels,
nuclear, and alternat ive sources of  energy provided by water, wind, geothermal,
b iomass/b iofuels, and the sun.

INDICATOR /
STANDARD

 Env.2.8. Cite examples of  how all fuels, renewable and nonrenewable, have advantages and
disadvantages that  society must  quest ion when considering the t rade-of fs among
them, such as how energy use contributes to  the rising standard of  living in  the
industrially developing nat ions. However, explain  that  th is energy use also leads to
more rapid  deplet ion of  Earth ’s energy resources and to  environmental risks
associated with  the use of  fossil and nuclear fuels.

INDICATOR /
STANDARD

 Env.2.9 . Describe how decisions to  slow the deplet ion of  energy sources through ef f icient
technologies can be made at  many levels, f rom personal to  nat ional, and these
technologies involve t rade-of fs of  economic costs and social values.

STANDARD /
STRAND

 IN.ENV. Environmental Science (ENV)

PROFICIENCY
STATEMENT /
SUBSTRAND

 Env.4 . Environmental Policy

INDICATOR /
STANDARD

 Env.4 .2. Understand that  environmental policies/decisions have negat ive and posit ive impacts
on people, societ ies, and the environment .

STANDARD /
STRAND

 IN.ENV. Environmental Science (ENV)

PROFICIENCY
STATEMENT /
SUBSTRAND

 Env.8. Natural and Anthropogenic Resource Cycles

INDICATOR /
STANDARD

 Env.8.2. Understand and describe the concept  of  in tegrated natural resource management
and the values of  managing natural resources as an ecological unit .

Next  Generat io n Science St andards (NGSS)
Science

Grade 9  - Adopted: 2013
STRAND  NGSS.HS

-ESS.
EARTH AND SPACE SCIENCE

TITLE  HS-ESS3. Earth  and Human Act ivity

 Students who demonstrate understanding can:

PERFORMANCE
EXPECTATION

 HS-
ESS3-1.

Construct  an  explanat ion based on evidence for how the availab ility of  natural
resources, occurrence of  natural haz ards, and changes in  climate have in f luenced
human act ivity.

PERFORMANCE
EXPECTATION

 HS-
ESS3-2.

Evaluate compet ing design solut ions for developing, managing, and ut iliz ing energy
and mineral resources based on cost -benef it  rat ios.

PERFORMANCE
EXPECTATION

 HS-
ESS3-3.

Create a computat ional simulat ion to  il lust rate the relat ionships among management
of  natural resources, the sustainability of  human populat ions, and b iodiversity.



PERFORMANCE
EXPECTATION

 HS-
ESS3-4 .

Evaluate or ref ine a technological so lut ion that  reduces impacts of  human act ivit ies
on natural systems.

PERFORMANCE
EXPECTATION

 HS-
ESS3-6 .

Use a computat ional representat ion to  il lust rate the relat ionships among Earth
systems and how those relat ionships are being modif ied  due to  human act ivity.

STRAND  NGSS.HS
-ETS.

ENGINEERING DESIGN

TITLE  HS-ETS1. Engineering Design

 Students who demonstrate understanding can:

PERFORMANCE
EXPECTATION

 HS-
ETS1-1.

Analyz e a major g lobal challenge to  specify qualitat ive and quant itat ive criteria and
constraints for so lut ions that  account  for societal needs and wants.

PERFORMANCE
EXPECTATION

 HS-
ETS1-3.

Evaluate a solut ion to  a complex real-world  problem based on priorit iz ed criteria and
trade-of fs that  account  for a range of  constraints, including cost , safety, reliab ility,
and aesthet ics, as well as possib le social, cu ltural, and environmental impacts.

Next  Generat io n Science St andards (NGSS)
Science

Grade 10  - Adopted: 2013
STRAND  NGSS.HS

-ESS.
EARTH AND SPACE SCIENCE

TITLE  HS-ESS3. Earth  and Human Act ivity

 Students who demonstrate understanding can:

PERFORMANCE
EXPECTATION

 HS-
ESS3-1.

Construct  an  explanat ion based on evidence for how the availab ility of  natural
resources, occurrence of  natural haz ards, and changes in  climate have in f luenced
human act ivity.

PERFORMANCE
EXPECTATION

 HS-
ESS3-2.

Evaluate compet ing design solut ions for developing, managing, and ut iliz ing energy
and mineral resources based on cost -benef it  rat ios.

PERFORMANCE
EXPECTATION

 HS-
ESS3-3.

Create a computat ional simulat ion to  il lust rate the relat ionships among management
of  natural resources, the sustainability of  human populat ions, and b iodiversity.

PERFORMANCE
EXPECTATION

 HS-
ESS3-4 .

Evaluate or ref ine a technological so lut ion that  reduces impacts of  human act ivit ies
on natural systems.

PERFORMANCE
EXPECTATION

 HS-
ESS3-6 .

Use a computat ional representat ion to  il lust rate the relat ionships among Earth
systems and how those relat ionships are being modif ied  due to  human act ivity.

STRAND  NGSS.HS
-ETS.

ENGINEERING DESIGN

TITLE  HS-ETS1. Engineering Design

 Students who demonstrate understanding can:

PERFORMANCE
EXPECTATION

 HS-
ETS1-1.

Analyz e a major g lobal challenge to  specify qualitat ive and quant itat ive criteria and
constraints for so lut ions that  account  for societal needs and wants.

PERFORMANCE
EXPECTATION

 HS-
ETS1-3.

Evaluate a solut ion to  a complex real-world  problem based on priorit iz ed criteria and
trade-of fs that  account  for a range of  constraints, including cost , safety, reliab ility,
and aesthet ics, as well as possib le social, cu ltural, and environmental impacts.

Next  Generat io n Science St andards (NGSS)
Science

Grade 11  - Adopted: 2013
STRAND  NGSS.HS

-ESS.
EARTH AND SPACE SCIENCE

TITLE  HS-ESS3. Earth  and Human Act ivity

 Students who demonstrate understanding can:

PERFORMANCE
EXPECTATION

 HS-
ESS3-1.

Construct  an  explanat ion based on evidence for how the availab ility of  natural
resources, occurrence of  natural haz ards, and changes in  climate have in f luenced
human act ivity.

PERFORMANCE
EXPECTATION

 HS-
ESS3-2.

Evaluate compet ing design solut ions for developing, managing, and ut iliz ing energy
and mineral resources based on cost -benef it  rat ios.

PERFORMANCE
EXPECTATION

 HS-
ESS3-3.

Create a computat ional simulat ion to  il lust rate the relat ionships among management
of  natural resources, the sustainability of  human populat ions, and b iodiversity.

PERFORMANCE
EXPECTATION

 HS-
ESS3-4 .

Evaluate or ref ine a technological so lut ion that  reduces impacts of  human act ivit ies
on natural systems.

PERFORMANCE
EXPECTATION

 HS-
ESS3-6 .

Use a computat ional representat ion to  il lust rate the relat ionships among Earth
systems and how those relat ionships are being modif ied  due to  human act ivity.

STRAND  NGSS.HS ENGINEERING DESIGN



-ETS.

T ITLE  HS-ETS1. Engineering Design

 Students who demonstrate understanding can:

PERFORMANCE
EXPECTATION

 HS-
ETS1-1.

Analyz e a major g lobal challenge to  specify qualitat ive and quant itat ive criteria and
constraints for so lut ions that  account  for societal needs and wants.

PERFORMANCE
EXPECTATION

 HS-
ETS1-3.

Evaluate a solut ion to  a complex real-world  problem based on priorit iz ed criteria and
trade-of fs that  account  for a range of  constraints, including cost , safety, reliab ility,
and aesthet ics, as well as possib le social, cu ltural, and environmental impacts.

Next  Generat io n Science St andards (NGSS)
Science

Grade 12  - Adopted: 2013
STRAND  NGSS.HS

-ESS.
EARTH AND SPACE SCIENCE

TITLE  HS-ESS3. Earth  and Human Act ivity

 Students who demonstrate understanding can:

PERFORMANCE
EXPECTATION

 HS-
ESS3-1.

Construct  an  explanat ion based on evidence for how the availab ility of  natural
resources, occurrence of  natural haz ards, and changes in  climate have in f luenced
human act ivity.

PERFORMANCE
EXPECTATION

 HS-
ESS3-2.

Evaluate compet ing design solut ions for developing, managing, and ut iliz ing energy
and mineral resources based on cost -benef it  rat ios.

PERFORMANCE
EXPECTATION

 HS-
ESS3-3.

Create a computat ional simulat ion to  il lust rate the relat ionships among management
of  natural resources, the sustainability of  human populat ions, and b iodiversity.

PERFORMANCE
EXPECTATION

 HS-
ESS3-4 .

Evaluate or ref ine a technological so lut ion that  reduces impacts of  human act ivit ies
on natural systems.

PERFORMANCE
EXPECTATION

 HS-
ESS3-6 .

Use a computat ional representat ion to  il lust rate the relat ionships among Earth
systems and how those relat ionships are being modif ied  due to  human act ivity.

STRAND  NGSS.HS
-ETS.

ENGINEERING DESIGN

TITLE  HS-ETS1. Engineering Design

 Students who demonstrate understanding can:

PERFORMANCE
EXPECTATION

 HS-
ETS1-1.

Analyz e a major g lobal challenge to  specify qualitat ive and quant itat ive criteria and
constraints for so lut ions that  account  for societal needs and wants.

PERFORMANCE
EXPECTATION

 HS-
ETS1-3.

Evaluate a solut ion to  a complex real-world  problem based on priorit iz ed criteria and
trade-of fs that  account  for a range of  constraints, including cost , safety, reliab ility,
and aesthet ics, as well as possib le social, cu ltural, and environmental impacts.

What a carbon footprint is

Indiana Academic St andards
Science

Grade 9  - Adopted: 2016
STANDARD /
STRAND

 IN.B. Bio logy (B)

PROFICIENCY
STATEMENT /
SUBSTRAND

 B.2. Mat ter Cycles and Energy Transfer

INDICATOR /
STANDARD

 B.2.3. Use mathemat ical and/or computat ional representat ions to  support  claims for the
cycling of  mat ter and f low of  energy among organisms in  an ecosystem.

INDICATOR /
STANDARD

 B.2.4 . Develop a model to  il lust rate the ro le of  photosynthesis and cellu lar respirat ion in
the cycling of  carbon among the b iosphere, atmosphere, hydrosphere, and
geosphere.

STANDARD /
STRAND

 IN.B. Bio logy (B)

PROFICIENCY
STATEMENT /
SUBSTRAND

 B.3. In terdependence

INDICATOR /
STANDARD

 B.3.2. Design, evaluate, and ref ine a model which shows how human act ivit ies and natural
phenomena can change the f low of  mat ter and energy in  an ecosystem and how those
changes impact  the environment  and b iodiversity of  populat ions in  ecosystems of
d if ferent  scales, as well as, how these human impacts can be reduced.

STANDARD /  IN.ES. Earth  and Space Science (ES)



STRAND

PROFICIENCY
STATEMENT /
SUBSTRAND

 ES.3. Earth  Cycles and Systems

INDICATOR /
STANDARD

 ES.3.1. Create f lowcharts that  show the exchange of  carbon and oxygen between the
lithosphere, hydrosphere, b iosphere, and atmosphere, including carbon d ioxide and
methane. Explain  how human act ivit ies such as farming and industry, temperature
change in  oceans, and natural processes such as volcanic erupt ions can speed or
slow the cycling f rom reservoirs with in  the solid  earth  and oceans in to  the
atmosphere.

INDICATOR /
STANDARD

 ES.3.2. Create d iagrams and f lowcharts that  show the cycling between the lithosphere,
hydrosphere, b iosphere, and atmosphere for n it rogen. Complete the same for
phosphorus, excluding the atmosphere. Explain  how human act ivit ies can alter the
amounts of  both  phosphorus and n it rogen between these layers.

INDICATOR /
STANDARD

 ES.3.4 . Evaluate the use of  sustainable versus nonrenewable resources. Explain  the
consequences of  overuse and cont inued increased consumpt ion of  limited
resources. Analyz e and evaluate the benef its of  researching, designing, and
developing sustainable resources for private use and industry.

STANDARD /
STRAND

 IN.ES. Earth  and Space Science (ES)

PROFICIENCY
STATEMENT /
SUBSTRAND

 ES.4 . The Atmosphere and Hydrosphere

INDICATOR /
STANDARD

 ES.4 .1. Create a model that  shows the composit ion, d ist ribut ion, and circulat ion of  gases in
Earth 's atmosphere. Show how carbon and oxygen cycles af fect  the composit ion
through gas exchange with  organisms, oceans, the solid  earth , and industry.

STANDARD /
STRAND

 IN.ENV. Environmental Science (ENV)

PROFICIENCY
STATEMENT /
SUBSTRAND

 Env.1. Environmental Systems

INDICATOR /
STANDARD

 Env.1.2. Understand and explain  that  human beings are part  o f  Earth ’s ecosystems and g ive
examples of  how human act ivit ies can, deliberately or inadvertent ly, alter ecosystems.

INDICATOR /
STANDARD

 Env.1.4 . Diagram the cycling of  carbon, n it rogen, phosphorus, and water and describe the
human impacts on each.

INDICATOR /
STANDARD

 Env.1.7. Ident ify tools and technologies used to  adapt  and alter environments and natural
resources in  order to  meet  human physical and cultural needs.

STANDARD /
STRAND

 IN.ENV. Environmental Science (ENV)

PROFICIENCY
STATEMENT /
SUBSTRAND

 Env.2. Flow of  Mat ter and Energy

INDICATOR /
STANDARD

 Env.2.1. Describe how mat ter cycles through sources and sinks and how energy is t ransferred.
Explain  how mat ter and energy move between and with in  components of  an
environmental system.

INDICATOR /
STANDARD

 Env.2.4 . Recogniz e and describe the d if ferent  sources of  energy, including fossil fuels,
nuclear, and alternat ive sources of  energy provided by water, wind, geothermal,
b iomass/b iofuels, and the sun.

INDICATOR /
STANDARD

 Env.2.8. Cite examples of  how all fuels, renewable and nonrenewable, have advantages and
disadvantages that  society must  quest ion when considering the t rade-of fs among
them, such as how energy use contributes to  the rising standard of  living in  the
industrially developing nat ions. However, explain  that  th is energy use also leads to
more rapid  deplet ion of  Earth ’s energy resources and to  environmental risks
associated with  the use of  fossil and nuclear fuels.

INDICATOR /
STANDARD

 Env.2.9 . Describe how decisions to  slow the deplet ion of  energy sources through ef f icient
technologies can be made at  many levels, f rom personal to  nat ional, and these
technologies involve t rade-of fs of  economic costs and social values.

STANDARD /
STRAND

 IN.ENV. Environmental Science (ENV)

PROFICIENCY
STATEMENT /
SUBSTRAND

 Env.4 . Environmental Policy

INDICATOR /
STANDARD

 Env.4 .2. Understand that  environmental policies/decisions have negat ive and posit ive impacts
on people, societ ies, and the environment .

STANDARD /
STRAND

 IN.ENV. Environmental Science (ENV)

PROFICIENCY  Env.8. Natural and Anthropogenic Resource Cycles



STATEMENT /
SUBSTRAND

INDICATOR /
STANDARD

 Env.8.2. Understand and describe the concept  of  in tegrated natural resource management
and the values of  managing natural resources as an ecological unit .

STANDARD /
STRAND

 IN.ICP. Integrated Chemist ry and Physics ( ICP)

PROFICIENCY
STATEMENT /
SUBSTRAND

 ICP.4 . Energy

INDICATOR /
STANDARD

 ICP.4 .1. Def ine energy as a quant ity that  can be represented as being with in  a system that  is
d ist inct  f rom the remainder of  the universe and is measured in  Joules.

INDICATOR /
STANDARD

 ICP.4 .2. Ident ify forms of  energy present  in  a system (kinet ic, gravitat ional, elast ic, etc.) , and
pictorially represent  the d ist ribut ion of  energies, such as using p ie or bar charts.

STANDARD /
STRAND

 IN.PI. Physics I (PI)

PROFICIENCY
STATEMENT /
SUBSTRAND

 PI.4 . Energy

INDICATOR /
STANDARD

 PI.4 .2. Ident ify the forms of  energy present  in  a scenario  and recogniz e that  the potent ial
energy associated with  a system of  objects and is not  stored in  the object  itself .

Indiana Academic St andards
Science

Grade 10  - Adopted: 2016
STANDARD /
STRAND

 IN.B. Bio logy (B)

PROFICIENCY
STATEMENT /
SUBSTRAND

 B.2. Mat ter Cycles and Energy Transfer

INDICATOR /
STANDARD

 B.2.3. Use mathemat ical and/or computat ional representat ions to  support  claims for the
cycling of  mat ter and f low of  energy among organisms in  an ecosystem.

INDICATOR /
STANDARD

 B.2.4 . Develop a model to  il lust rate the ro le of  photosynthesis and cellu lar respirat ion in
the cycling of  carbon among the b iosphere, atmosphere, hydrosphere, and
geosphere.

STANDARD /
STRAND

 IN.B. Bio logy (B)

PROFICIENCY
STATEMENT /
SUBSTRAND

 B.3. In terdependence

INDICATOR /
STANDARD

 B.3.2. Design, evaluate, and ref ine a model which shows how human act ivit ies and natural
phenomena can change the f low of  mat ter and energy in  an ecosystem and how those
changes impact  the environment  and b iodiversity of  populat ions in  ecosystems of
d if ferent  scales, as well as, how these human impacts can be reduced.

STANDARD /
STRAND

 IN.ES. Earth  and Space Science (ES)

PROFICIENCY
STATEMENT /
SUBSTRAND

 ES.3. Earth  Cycles and Systems

INDICATOR /
STANDARD

 ES.3.1. Create f lowcharts that  show the exchange of  carbon and oxygen between the
lithosphere, hydrosphere, b iosphere, and atmosphere, including carbon d ioxide and
methane. Explain  how human act ivit ies such as farming and industry, temperature
change in  oceans, and natural processes such as volcanic erupt ions can speed or
slow the cycling f rom reservoirs with in  the solid  earth  and oceans in to  the
atmosphere.

INDICATOR /
STANDARD

 ES.3.2. Create d iagrams and f lowcharts that  show the cycling between the lithosphere,
hydrosphere, b iosphere, and atmosphere for n it rogen. Complete the same for
phosphorus, excluding the atmosphere. Explain  how human act ivit ies can alter the
amounts of  both  phosphorus and n it rogen between these layers.

INDICATOR /
STANDARD

 ES.3.4 . Evaluate the use of  sustainable versus nonrenewable resources. Explain  the
consequences of  overuse and cont inued increased consumpt ion of  limited
resources. Analyz e and evaluate the benef its of  researching, designing, and
developing sustainable resources for private use and industry.

STANDARD /
STRAND

 IN.ES. Earth  and Space Science (ES)

PROFICIENCY
STATEMENT /

 ES.4 . The Atmosphere and Hydrosphere



SUBSTRAND

INDICATOR /
STANDARD

 ES.4 .1. Create a model that  shows the composit ion, d ist ribut ion, and circulat ion of  gases in
Earth 's atmosphere. Show how carbon and oxygen cycles af fect  the composit ion
through gas exchange with  organisms, oceans, the solid  earth , and industry.

STANDARD /
STRAND

 IN.ENV. Environmental Science (ENV)

PROFICIENCY
STATEMENT /
SUBSTRAND

 Env.1. Environmental Systems

INDICATOR /
STANDARD

 Env.1.2. Understand and explain  that  human beings are part  o f  Earth ’s ecosystems and g ive
examples of  how human act ivit ies can, deliberately or inadvertent ly, alter ecosystems.

INDICATOR /
STANDARD

 Env.1.4 . Diagram the cycling of  carbon, n it rogen, phosphorus, and water and describe the
human impacts on each.

INDICATOR /
STANDARD

 Env.1.7. Ident ify tools and technologies used to  adapt  and alter environments and natural
resources in  order to  meet  human physical and cultural needs.

STANDARD /
STRAND

 IN.ENV. Environmental Science (ENV)

PROFICIENCY
STATEMENT /
SUBSTRAND

 Env.2. Flow of  Mat ter and Energy

INDICATOR /
STANDARD

 Env.2.1. Describe how mat ter cycles through sources and sinks and how energy is t ransferred.
Explain  how mat ter and energy move between and with in  components of  an
environmental system.

INDICATOR /
STANDARD

 Env.2.4 . Recogniz e and describe the d if ferent  sources of  energy, including fossil fuels,
nuclear, and alternat ive sources of  energy provided by water, wind, geothermal,
b iomass/b iofuels, and the sun.

INDICATOR /
STANDARD

 Env.2.8. Cite examples of  how all fuels, renewable and nonrenewable, have advantages and
disadvantages that  society must  quest ion when considering the t rade-of fs among
them, such as how energy use contributes to  the rising standard of  living in  the
industrially developing nat ions. However, explain  that  th is energy use also leads to
more rapid  deplet ion of  Earth ’s energy resources and to  environmental risks
associated with  the use of  fossil and nuclear fuels.

INDICATOR /
STANDARD

 Env.2.9 . Describe how decisions to  slow the deplet ion of  energy sources through ef f icient
technologies can be made at  many levels, f rom personal to  nat ional, and these
technologies involve t rade-of fs of  economic costs and social values.

STANDARD /
STRAND

 IN.ENV. Environmental Science (ENV)

PROFICIENCY
STATEMENT /
SUBSTRAND

 Env.4 . Environmental Policy

INDICATOR /
STANDARD

 Env.4 .2. Understand that  environmental policies/decisions have negat ive and posit ive impacts
on people, societ ies, and the environment .

STANDARD /
STRAND

 IN.ENV. Environmental Science (ENV)

PROFICIENCY
STATEMENT /
SUBSTRAND

 Env.8. Natural and Anthropogenic Resource Cycles

INDICATOR /
STANDARD

 Env.8.2. Understand and describe the concept  of  in tegrated natural resource management
and the values of  managing natural resources as an ecological unit .

STANDARD /
STRAND

 IN.ICP. Integrated Chemist ry and Physics ( ICP)

PROFICIENCY
STATEMENT /
SUBSTRAND

 ICP.4 . Energy

INDICATOR /
STANDARD

 ICP.4 .1. Def ine energy as a quant ity that  can be represented as being with in  a system that  is
d ist inct  f rom the remainder of  the universe and is measured in  Joules.

INDICATOR /
STANDARD

 ICP.4 .2. Ident ify forms of  energy present  in  a system (kinet ic, gravitat ional, elast ic, etc.) , and
pictorially represent  the d ist ribut ion of  energies, such as using p ie or bar charts.

STANDARD /
STRAND

 IN.PI. Physics I (PI)

PROFICIENCY
STATEMENT /
SUBSTRAND

 PI.4 . Energy

INDICATOR /
STANDARD

 PI.4 .2. Ident ify the forms of  energy present  in  a scenario  and recogniz e that  the potent ial
energy associated with  a system of  objects and is not  stored in  the object  itself .



Indiana Academic St andards
Science

Grade 11  - Adopted: 2016
STANDARD /
STRAND

 IN.B. Bio logy (B)

PROFICIENCY
STATEMENT /
SUBSTRAND

 B.2. Mat ter Cycles and Energy Transfer

INDICATOR /
STANDARD

 B.2.3. Use mathemat ical and/or computat ional representat ions to  support  claims for the
cycling of  mat ter and f low of  energy among organisms in  an ecosystem.

INDICATOR /
STANDARD

 B.2.4 . Develop a model to  il lust rate the ro le of  photosynthesis and cellu lar respirat ion in
the cycling of  carbon among the b iosphere, atmosphere, hydrosphere, and
geosphere.

STANDARD /
STRAND

 IN.B. Bio logy (B)

PROFICIENCY
STATEMENT /
SUBSTRAND

 B.3. In terdependence

INDICATOR /
STANDARD

 B.3.2. Design, evaluate, and ref ine a model which shows how human act ivit ies and natural
phenomena can change the f low of  mat ter and energy in  an ecosystem and how those
changes impact  the environment  and b iodiversity of  populat ions in  ecosystems of
d if ferent  scales, as well as, how these human impacts can be reduced.

STANDARD /
STRAND

 IN.ES. Earth  and Space Science (ES)

PROFICIENCY
STATEMENT /
SUBSTRAND

 ES.3. Earth  Cycles and Systems

INDICATOR /
STANDARD

 ES.3.1. Create f lowcharts that  show the exchange of  carbon and oxygen between the
lithosphere, hydrosphere, b iosphere, and atmosphere, including carbon d ioxide and
methane. Explain  how human act ivit ies such as farming and industry, temperature
change in  oceans, and natural processes such as volcanic erupt ions can speed or
slow the cycling f rom reservoirs with in  the solid  earth  and oceans in to  the
atmosphere.

INDICATOR /
STANDARD

 ES.3.2. Create d iagrams and f lowcharts that  show the cycling between the lithosphere,
hydrosphere, b iosphere, and atmosphere for n it rogen. Complete the same for
phosphorus, excluding the atmosphere. Explain  how human act ivit ies can alter the
amounts of  both  phosphorus and n it rogen between these layers.

INDICATOR /
STANDARD

 ES.3.4 . Evaluate the use of  sustainable versus nonrenewable resources. Explain  the
consequences of  overuse and cont inued increased consumpt ion of  limited
resources. Analyz e and evaluate the benef its of  researching, designing, and
developing sustainable resources for private use and industry.

STANDARD /
STRAND

 IN.ES. Earth  and Space Science (ES)

PROFICIENCY
STATEMENT /
SUBSTRAND

 ES.4 . The Atmosphere and Hydrosphere

INDICATOR /
STANDARD

 ES.4 .1. Create a model that  shows the composit ion, d ist ribut ion, and circulat ion of  gases in
Earth 's atmosphere. Show how carbon and oxygen cycles af fect  the composit ion
through gas exchange with  organisms, oceans, the solid  earth , and industry.

STANDARD /
STRAND

 IN.ENV. Environmental Science (ENV)

PROFICIENCY
STATEMENT /
SUBSTRAND

 Env.1. Environmental Systems

INDICATOR /
STANDARD

 Env.1.2. Understand and explain  that  human beings are part  o f  Earth ’s ecosystems and g ive
examples of  how human act ivit ies can, deliberately or inadvertent ly, alter ecosystems.

INDICATOR /
STANDARD

 Env.1.4 . Diagram the cycling of  carbon, n it rogen, phosphorus, and water and describe the
human impacts on each.

INDICATOR /
STANDARD

 Env.1.7. Ident ify tools and technologies used to  adapt  and alter environments and natural
resources in  order to  meet  human physical and cultural needs.

STANDARD /
STRAND

 IN.ENV. Environmental Science (ENV)

PROFICIENCY
STATEMENT /
SUBSTRAND

 Env.2. Flow of  Mat ter and Energy



INDICATOR /
STANDARD

 Env.2.1. Describe how mat ter cycles through sources and sinks and how energy is t ransferred.
Explain  how mat ter and energy move between and with in  components of  an
environmental system.

INDICATOR /
STANDARD

 Env.2.4 . Recogniz e and describe the d if ferent  sources of  energy, including fossil fuels,
nuclear, and alternat ive sources of  energy provided by water, wind, geothermal,
b iomass/b iofuels, and the sun.

INDICATOR /
STANDARD

 Env.2.8. Cite examples of  how all fuels, renewable and nonrenewable, have advantages and
disadvantages that  society must  quest ion when considering the t rade-of fs among
them, such as how energy use contributes to  the rising standard of  living in  the
industrially developing nat ions. However, explain  that  th is energy use also leads to
more rapid  deplet ion of  Earth ’s energy resources and to  environmental risks
associated with  the use of  fossil and nuclear fuels.

INDICATOR /
STANDARD

 Env.2.9 . Describe how decisions to  slow the deplet ion of  energy sources through ef f icient
technologies can be made at  many levels, f rom personal to  nat ional, and these
technologies involve t rade-of fs of  economic costs and social values.

STANDARD /
STRAND

 IN.ENV. Environmental Science (ENV)

PROFICIENCY
STATEMENT /
SUBSTRAND

 Env.4 . Environmental Policy

INDICATOR /
STANDARD

 Env.4 .2. Understand that  environmental policies/decisions have negat ive and posit ive impacts
on people, societ ies, and the environment .

STANDARD /
STRAND

 IN.ENV. Environmental Science (ENV)

PROFICIENCY
STATEMENT /
SUBSTRAND

 Env.8. Natural and Anthropogenic Resource Cycles

INDICATOR /
STANDARD

 Env.8.2. Understand and describe the concept  of  in tegrated natural resource management
and the values of  managing natural resources as an ecological unit .

STANDARD /
STRAND

 IN.ICP. Integrated Chemist ry and Physics ( ICP)

PROFICIENCY
STATEMENT /
SUBSTRAND

 ICP.4 . Energy

INDICATOR /
STANDARD

 ICP.4 .1. Def ine energy as a quant ity that  can be represented as being with in  a system that  is
d ist inct  f rom the remainder of  the universe and is measured in  Joules.

INDICATOR /
STANDARD

 ICP.4 .2. Ident ify forms of  energy present  in  a system (kinet ic, gravitat ional, elast ic, etc.) , and
pictorially represent  the d ist ribut ion of  energies, such as using p ie or bar charts.

STANDARD /
STRAND

 IN.PI. Physics I (PI)

PROFICIENCY
STATEMENT /
SUBSTRAND

 PI.4 . Energy

INDICATOR /
STANDARD

 PI.4 .2. Ident ify the forms of  energy present  in  a scenario  and recogniz e that  the potent ial
energy associated with  a system of  objects and is not  stored in  the object  itself .

Indiana Academic St andards
Science

Grade 12  - Adopted: 2016
STANDARD /
STRAND

 IN.B. Bio logy (B)

PROFICIENCY
STATEMENT /
SUBSTRAND

 B.2. Mat ter Cycles and Energy Transfer

INDICATOR /
STANDARD

 B.2.3. Use mathemat ical and/or computat ional representat ions to  support  claims for the
cycling of  mat ter and f low of  energy among organisms in  an ecosystem.

INDICATOR /
STANDARD

 B.2.4 . Develop a model to  il lust rate the ro le of  photosynthesis and cellu lar respirat ion in
the cycling of  carbon among the b iosphere, atmosphere, hydrosphere, and
geosphere.

STANDARD /
STRAND

 IN.B. Bio logy (B)

PROFICIENCY
STATEMENT /
SUBSTRAND

 B.3. In terdependence

INDICATOR /  B.3.2. Design, evaluate, and ref ine a model which shows how human act ivit ies and natural



STANDARD phenomena can change the f low of  mat ter and energy in  an ecosystem and how those
changes impact  the environment  and b iodiversity of  populat ions in  ecosystems of
d if ferent  scales, as well as, how these human impacts can be reduced.

STANDARD /
STRAND

 IN.ES. Earth  and Space Science (ES)

PROFICIENCY
STATEMENT /
SUBSTRAND

 ES.3. Earth  Cycles and Systems

INDICATOR /
STANDARD

 ES.3.1. Create f lowcharts that  show the exchange of  carbon and oxygen between the
lithosphere, hydrosphere, b iosphere, and atmosphere, including carbon d ioxide and
methane. Explain  how human act ivit ies such as farming and industry, temperature
change in  oceans, and natural processes such as volcanic erupt ions can speed or
slow the cycling f rom reservoirs with in  the solid  earth  and oceans in to  the
atmosphere.

INDICATOR /
STANDARD

 ES.3.2. Create d iagrams and f lowcharts that  show the cycling between the lithosphere,
hydrosphere, b iosphere, and atmosphere for n it rogen. Complete the same for
phosphorus, excluding the atmosphere. Explain  how human act ivit ies can alter the
amounts of  both  phosphorus and n it rogen between these layers.

INDICATOR /
STANDARD

 ES.3.4 . Evaluate the use of  sustainable versus nonrenewable resources. Explain  the
consequences of  overuse and cont inued increased consumpt ion of  limited
resources. Analyz e and evaluate the benef its of  researching, designing, and
developing sustainable resources for private use and industry.

STANDARD /
STRAND

 IN.ES. Earth  and Space Science (ES)

PROFICIENCY
STATEMENT /
SUBSTRAND

 ES.4 . The Atmosphere and Hydrosphere

INDICATOR /
STANDARD

 ES.4 .1. Create a model that  shows the composit ion, d ist ribut ion, and circulat ion of  gases in
Earth 's atmosphere. Show how carbon and oxygen cycles af fect  the composit ion
through gas exchange with  organisms, oceans, the solid  earth , and industry.

STANDARD /
STRAND

 IN.ENV. Environmental Science (ENV)

PROFICIENCY
STATEMENT /
SUBSTRAND

 Env.1. Environmental Systems

INDICATOR /
STANDARD

 Env.1.2. Understand and explain  that  human beings are part  o f  Earth ’s ecosystems and g ive
examples of  how human act ivit ies can, deliberately or inadvertent ly, alter ecosystems.

INDICATOR /
STANDARD

 Env.1.4 . Diagram the cycling of  carbon, n it rogen, phosphorus, and water and describe the
human impacts on each.

INDICATOR /
STANDARD

 Env.1.7. Ident ify tools and technologies used to  adapt  and alter environments and natural
resources in  order to  meet  human physical and cultural needs.

STANDARD /
STRAND

 IN.ENV. Environmental Science (ENV)

PROFICIENCY
STATEMENT /
SUBSTRAND

 Env.2. Flow of  Mat ter and Energy

INDICATOR /
STANDARD

 Env.2.1. Describe how mat ter cycles through sources and sinks and how energy is t ransferred.
Explain  how mat ter and energy move between and with in  components of  an
environmental system.

INDICATOR /
STANDARD

 Env.2.4 . Recogniz e and describe the d if ferent  sources of  energy, including fossil fuels,
nuclear, and alternat ive sources of  energy provided by water, wind, geothermal,
b iomass/b iofuels, and the sun.

INDICATOR /
STANDARD

 Env.2.8. Cite examples of  how all fuels, renewable and nonrenewable, have advantages and
disadvantages that  society must  quest ion when considering the t rade-of fs among
them, such as how energy use contributes to  the rising standard of  living in  the
industrially developing nat ions. However, explain  that  th is energy use also leads to
more rapid  deplet ion of  Earth ’s energy resources and to  environmental risks
associated with  the use of  fossil and nuclear fuels.

INDICATOR /
STANDARD

 Env.2.9 . Describe how decisions to  slow the deplet ion of  energy sources through ef f icient
technologies can be made at  many levels, f rom personal to  nat ional, and these
technologies involve t rade-of fs of  economic costs and social values.

STANDARD /
STRAND

 IN.ENV. Environmental Science (ENV)

PROFICIENCY
STATEMENT /
SUBSTRAND

 Env.4 . Environmental Policy

INDICATOR /  Env.4 .2. Understand that  environmental policies/decisions have negat ive and posit ive impacts



STANDARD on people, societ ies, and the environment .

STANDARD /
STRAND

 IN.ENV. Environmental Science (ENV)

PROFICIENCY
STATEMENT /
SUBSTRAND

 Env.8. Natural and Anthropogenic Resource Cycles

INDICATOR /
STANDARD

 Env.8.2. Understand and describe the concept  of  in tegrated natural resource management
and the values of  managing natural resources as an ecological unit .

STANDARD /
STRAND

 IN.ICP. Integrated Chemist ry and Physics ( ICP)

PROFICIENCY
STATEMENT /
SUBSTRAND

 ICP.4 . Energy

INDICATOR /
STANDARD

 ICP.4 .1. Def ine energy as a quant ity that  can be represented as being with in  a system that  is
d ist inct  f rom the remainder of  the universe and is measured in  Joules.

INDICATOR /
STANDARD

 ICP.4 .2. Ident ify forms of  energy present  in  a system (kinet ic, gravitat ional, elast ic, etc.) , and
pictorially represent  the d ist ribut ion of  energies, such as using p ie or bar charts.

STANDARD /
STRAND

 IN.PI. Physics I (PI)

PROFICIENCY
STATEMENT /
SUBSTRAND

 PI.4 . Energy

INDICATOR /
STANDARD

 PI.4 .2. Ident ify the forms of  energy present  in  a scenario  and recogniz e that  the potent ial
energy associated with  a system of  objects and is not  stored in  the object  itself .

Next  Generat io n Science St andards (NGSS)
Science

Grade 9  - Adopted: 2013
STRAND  NGSS.HS

-PS.
PHYSICAL SCIENCE

TITLE  HS-PS3. Energy

 Students who demonstrate understanding can:

PERFORMANCE
EXPECTATION

 HS-PS3-
1.

Create a computat ional model to  calculate the change in  the energy of  one
component  in  a system when the change in  energy of  the other component (s)  and
energy f lows in  and out  of  the system are known.

STRAND  NGSS.HS
-LS.

LIFE SCIENCE

TITLE  HS-LS2. Ecosystems: In teract ions, Energy, and Dynamics

 Students who demonstrate understanding can:

PERFORMANCE
EXPECTATION

 HS-LS2-
4 .

Use mathemat ical representat ions to  support  claims for the cycling of  mat ter and
f low of  energy among organisms in  an ecosystem.

PERFORMANCE
EXPECTATION

 HS-LS2-
7.

Design, evaluate, and ref ine a solut ion for reducing the impacts of  human act ivit ies
on the environment  and b iodiversity.

STRAND  NGSS.HS
-LS.

LIFE SCIENCE

TITLE  HS-LS4 . Bio logical Evolut ion: Unity and Diversity

 Students who demonstrate understanding can:

PERFORMANCE
EXPECTATION

 HS-LS4 -
6 .

Create or revise a simulat ion to  test  a so lut ion to  mit igate adverse impacts of  human
act ivity on b iodiversity.

STRAND  NGSS.HS
-ESS.

EARTH AND SPACE SCIENCE

TITLE  HS-ESS2. Earth ’s Systems

 Students who demonstrate understanding can:

PERFORMANCE
EXPECTATION

 HS-
ESS2-2.

Analyz e geoscience data to  make the claim that  one change to  Earth ’s surface can
create feedbacks that  cause changes to  other Earth ’s systems.

PERFORMANCE
EXPECTATION

 HS-
ESS2-4 .

Use a model to  describe how variat ions in  the f low of  energy in to  and out  of  Earth ’s
systems result  in  changes in  climate.

PERFORMANCE
EXPECTATION

 HS-
ESS2-6 .

Develop a quant itat ive model to  describe the cycling of  carbon among the
hydrosphere, atmosphere, geosphere, and b iosphere.

STRAND  NGSS.HS
-ESS.

EARTH AND SPACE SCIENCE



TITLE  HS-ESS3. Earth  and Human Act ivity

 Students who demonstrate understanding can:

PERFORMANCE
EXPECTATION

 HS-
ESS3-1.

Construct  an  explanat ion based on evidence for how the availab ility of  natural
resources, occurrence of  natural haz ards, and changes in  climate have in f luenced
human act ivity.

PERFORMANCE
EXPECTATION

 HS-
ESS3-2.

Evaluate compet ing design solut ions for developing, managing, and ut iliz ing energy
and mineral resources based on cost -benef it  rat ios.

PERFORMANCE
EXPECTATION

 HS-
ESS3-3.

Create a computat ional simulat ion to  il lust rate the relat ionships among management
of  natural resources, the sustainability of  human populat ions, and b iodiversity.

PERFORMANCE
EXPECTATION

 HS-
ESS3-4 .

Evaluate or ref ine a technological so lut ion that  reduces impacts of  human act ivit ies
on natural systems.

PERFORMANCE
EXPECTATION

 HS-
ESS3-6 .

Use a computat ional representat ion to  il lust rate the relat ionships among Earth
systems and how those relat ionships are being modif ied  due to  human act ivity.

STRAND  NGSS.HS
-ETS.

ENGINEERING DESIGN

TITLE  HS-ETS1. Engineering Design

 Students who demonstrate understanding can:

PERFORMANCE
EXPECTATION

 HS-
ETS1-1.

Analyz e a major g lobal challenge to  specify qualitat ive and quant itat ive criteria and
constraints for so lut ions that  account  for societal needs and wants.

PERFORMANCE
EXPECTATION

 HS-
ETS1-3.

Evaluate a solut ion to  a complex real-world  problem based on priorit iz ed criteria and
trade-of fs that  account  for a range of  constraints, including cost , safety, reliab ility,
and aesthet ics, as well as possib le social, cu ltural, and environmental impacts.

Next  Generat io n Science St andards (NGSS)
Science

Grade 10  - Adopted: 2013
STRAND  NGSS.HS

-PS.
PHYSICAL SCIENCE

TITLE  HS-PS3. Energy

 Students who demonstrate understanding can:

PERFORMANCE
EXPECTATION

 HS-PS3-
1.

Create a computat ional model to  calculate the change in  the energy of  one
component  in  a system when the change in  energy of  the other component (s)  and
energy f lows in  and out  of  the system are known.

STRAND  NGSS.HS
-LS.

LIFE SCIENCE

TITLE  HS-LS2. Ecosystems: In teract ions, Energy, and Dynamics

 Students who demonstrate understanding can:

PERFORMANCE
EXPECTATION

 HS-LS2-
4 .

Use mathemat ical representat ions to  support  claims for the cycling of  mat ter and
f low of  energy among organisms in  an ecosystem.

PERFORMANCE
EXPECTATION

 HS-LS2-
7.

Design, evaluate, and ref ine a solut ion for reducing the impacts of  human act ivit ies
on the environment  and b iodiversity.

STRAND  NGSS.HS
-LS.

LIFE SCIENCE

TITLE  HS-LS4 . Bio logical Evolut ion: Unity and Diversity

 Students who demonstrate understanding can:

PERFORMANCE
EXPECTATION

 HS-LS4 -
6 .

Create or revise a simulat ion to  test  a so lut ion to  mit igate adverse impacts of  human
act ivity on b iodiversity.

STRAND  NGSS.HS
-ESS.

EARTH AND SPACE SCIENCE

TITLE  HS-ESS2. Earth ’s Systems

 Students who demonstrate understanding can:

PERFORMANCE
EXPECTATION

 HS-
ESS2-2.

Analyz e geoscience data to  make the claim that  one change to  Earth ’s surface can
create feedbacks that  cause changes to  other Earth ’s systems.

PERFORMANCE
EXPECTATION

 HS-
ESS2-4 .

Use a model to  describe how variat ions in  the f low of  energy in to  and out  of  Earth ’s
systems result  in  changes in  climate.

PERFORMANCE
EXPECTATION

 HS-
ESS2-6 .

Develop a quant itat ive model to  describe the cycling of  carbon among the
hydrosphere, atmosphere, geosphere, and b iosphere.

STRAND  NGSS.HS
-ESS.

EARTH AND SPACE SCIENCE

TITLE  HS-ESS3. Earth  and Human Act ivity

 Students who demonstrate understanding can:



PERFORMANCE
EXPECTATION

 HS-
ESS3-1.

Construct  an  explanat ion based on evidence for how the availab ility of  natural
resources, occurrence of  natural haz ards, and changes in  climate have in f luenced
human act ivity.

PERFORMANCE
EXPECTATION

 HS-
ESS3-2.

Evaluate compet ing design solut ions for developing, managing, and ut iliz ing energy
and mineral resources based on cost -benef it  rat ios.

PERFORMANCE
EXPECTATION

 HS-
ESS3-3.

Create a computat ional simulat ion to  il lust rate the relat ionships among management
of  natural resources, the sustainability of  human populat ions, and b iodiversity.

PERFORMANCE
EXPECTATION

 HS-
ESS3-4 .

Evaluate or ref ine a technological so lut ion that  reduces impacts of  human act ivit ies
on natural systems.

PERFORMANCE
EXPECTATION

 HS-
ESS3-6 .

Use a computat ional representat ion to  il lust rate the relat ionships among Earth
systems and how those relat ionships are being modif ied  due to  human act ivity.

STRAND  NGSS.HS
-ETS.

ENGINEERING DESIGN

TITLE  HS-ETS1. Engineering Design

 Students who demonstrate understanding can:

PERFORMANCE
EXPECTATION

 HS-
ETS1-1.

Analyz e a major g lobal challenge to  specify qualitat ive and quant itat ive criteria and
constraints for so lut ions that  account  for societal needs and wants.

PERFORMANCE
EXPECTATION

 HS-
ETS1-3.

Evaluate a solut ion to  a complex real-world  problem based on priorit iz ed criteria and
trade-of fs that  account  for a range of  constraints, including cost , safety, reliab ility,
and aesthet ics, as well as possib le social, cu ltural, and environmental impacts.

Next  Generat io n Science St andards (NGSS)
Science

Grade 11  - Adopted: 2013
STRAND  NGSS.HS

-PS.
PHYSICAL SCIENCE

TITLE  HS-PS3. Energy

 Students who demonstrate understanding can:

PERFORMANCE
EXPECTATION

 HS-PS3-
1.

Create a computat ional model to  calculate the change in  the energy of  one
component  in  a system when the change in  energy of  the other component (s)  and
energy f lows in  and out  of  the system are known.

STRAND  NGSS.HS
-LS.

LIFE SCIENCE

TITLE  HS-LS2. Ecosystems: In teract ions, Energy, and Dynamics

 Students who demonstrate understanding can:

PERFORMANCE
EXPECTATION

 HS-LS2-
4 .

Use mathemat ical representat ions to  support  claims for the cycling of  mat ter and
f low of  energy among organisms in  an ecosystem.

PERFORMANCE
EXPECTATION

 HS-LS2-
7.

Design, evaluate, and ref ine a solut ion for reducing the impacts of  human act ivit ies
on the environment  and b iodiversity.

STRAND  NGSS.HS
-LS.

LIFE SCIENCE

TITLE  HS-LS4 . Bio logical Evolut ion: Unity and Diversity

 Students who demonstrate understanding can:

PERFORMANCE
EXPECTATION

 HS-LS4 -
6 .

Create or revise a simulat ion to  test  a so lut ion to  mit igate adverse impacts of  human
act ivity on b iodiversity.

STRAND  NGSS.HS
-ESS.

EARTH AND SPACE SCIENCE

TITLE  HS-ESS2. Earth ’s Systems

 Students who demonstrate understanding can:

PERFORMANCE
EXPECTATION

 HS-
ESS2-2.

Analyz e geoscience data to  make the claim that  one change to  Earth ’s surface can
create feedbacks that  cause changes to  other Earth ’s systems.

PERFORMANCE
EXPECTATION

 HS-
ESS2-4 .

Use a model to  describe how variat ions in  the f low of  energy in to  and out  of  Earth ’s
systems result  in  changes in  climate.

PERFORMANCE
EXPECTATION

 HS-
ESS2-6 .

Develop a quant itat ive model to  describe the cycling of  carbon among the
hydrosphere, atmosphere, geosphere, and b iosphere.

STRAND  NGSS.HS
-ESS.

EARTH AND SPACE SCIENCE

TITLE  HS-ESS3. Earth  and Human Act ivity

 Students who demonstrate understanding can:

PERFORMANCE
EXPECTATION

 HS-
ESS3-1.

Construct  an  explanat ion based on evidence for how the availab ility of  natural
resources, occurrence of  natural haz ards, and changes in  climate have in f luenced



human act ivity.

PERFORMANCE
EXPECTATION

 HS-
ESS3-2.

Evaluate compet ing design solut ions for developing, managing, and ut iliz ing energy
and mineral resources based on cost -benef it  rat ios.

PERFORMANCE
EXPECTATION

 HS-
ESS3-3.

Create a computat ional simulat ion to  il lust rate the relat ionships among management
of  natural resources, the sustainability of  human populat ions, and b iodiversity.

PERFORMANCE
EXPECTATION

 HS-
ESS3-4 .

Evaluate or ref ine a technological so lut ion that  reduces impacts of  human act ivit ies
on natural systems.

PERFORMANCE
EXPECTATION

 HS-
ESS3-6 .

Use a computat ional representat ion to  il lust rate the relat ionships among Earth
systems and how those relat ionships are being modif ied  due to  human act ivity.

STRAND  NGSS.HS
-ETS.

ENGINEERING DESIGN

TITLE  HS-ETS1. Engineering Design

 Students who demonstrate understanding can:

PERFORMANCE
EXPECTATION

 HS-
ETS1-1.

Analyz e a major g lobal challenge to  specify qualitat ive and quant itat ive criteria and
constraints for so lut ions that  account  for societal needs and wants.

PERFORMANCE
EXPECTATION

 HS-
ETS1-3.

Evaluate a solut ion to  a complex real-world  problem based on priorit iz ed criteria and
trade-of fs that  account  for a range of  constraints, including cost , safety, reliab ility,
and aesthet ics, as well as possib le social, cu ltural, and environmental impacts.

Next  Generat io n Science St andards (NGSS)
Science

Grade 12  - Adopted: 2013
STRAND  NGSS.HS

-PS.
PHYSICAL SCIENCE

TITLE  HS-PS3. Energy

 Students who demonstrate understanding can:

PERFORMANCE
EXPECTATION

 HS-PS3-
1.

Create a computat ional model to  calculate the change in  the energy of  one
component  in  a system when the change in  energy of  the other component (s)  and
energy f lows in  and out  of  the system are known.

STRAND  NGSS.HS
-LS.

LIFE SCIENCE

TITLE  HS-LS2. Ecosystems: In teract ions, Energy, and Dynamics

 Students who demonstrate understanding can:

PERFORMANCE
EXPECTATION

 HS-LS2-
4 .

Use mathemat ical representat ions to  support  claims for the cycling of  mat ter and
f low of  energy among organisms in  an ecosystem.

PERFORMANCE
EXPECTATION

 HS-LS2-
7.

Design, evaluate, and ref ine a solut ion for reducing the impacts of  human act ivit ies
on the environment  and b iodiversity.

STRAND  NGSS.HS
-LS.

LIFE SCIENCE

TITLE  HS-LS4 . Bio logical Evolut ion: Unity and Diversity

 Students who demonstrate understanding can:

PERFORMANCE
EXPECTATION

 HS-LS4 -
6 .

Create or revise a simulat ion to  test  a so lut ion to  mit igate adverse impacts of  human
act ivity on b iodiversity.

STRAND  NGSS.HS
-ESS.

EARTH AND SPACE SCIENCE

TITLE  HS-ESS2. Earth ’s Systems

 Students who demonstrate understanding can:

PERFORMANCE
EXPECTATION

 HS-
ESS2-2.

Analyz e geoscience data to  make the claim that  one change to  Earth ’s surface can
create feedbacks that  cause changes to  other Earth ’s systems.

PERFORMANCE
EXPECTATION

 HS-
ESS2-4 .

Use a model to  describe how variat ions in  the f low of  energy in to  and out  of  Earth ’s
systems result  in  changes in  climate.

PERFORMANCE
EXPECTATION

 HS-
ESS2-6 .

Develop a quant itat ive model to  describe the cycling of  carbon among the
hydrosphere, atmosphere, geosphere, and b iosphere.

STRAND  NGSS.HS
-ESS.

EARTH AND SPACE SCIENCE

TITLE  HS-ESS3. Earth  and Human Act ivity

 Students who demonstrate understanding can:

PERFORMANCE
EXPECTATION

 HS-
ESS3-1.

Construct  an  explanat ion based on evidence for how the availab ility of  natural
resources, occurrence of  natural haz ards, and changes in  climate have in f luenced
human act ivity.

PERFORMANCE  HS- Evaluate compet ing design solut ions for developing, managing, and ut iliz ing energy



PERFORMANCE
EXPECTATION

 HS-
ESS3-2.

Evaluate compet ing design solut ions for developing, managing, and ut iliz ing energy
and mineral resources based on cost -benef it  rat ios.

PERFORMANCE
EXPECTATION

 HS-
ESS3-3.

Create a computat ional simulat ion to  il lust rate the relat ionships among management
of  natural resources, the sustainability of  human populat ions, and b iodiversity.

PERFORMANCE
EXPECTATION

 HS-
ESS3-4 .

Evaluate or ref ine a technological so lut ion that  reduces impacts of  human act ivit ies
on natural systems.

PERFORMANCE
EXPECTATION

 HS-
ESS3-6 .

Use a computat ional representat ion to  il lust rate the relat ionships among Earth
systems and how those relat ionships are being modif ied  due to  human act ivity.

STRAND  NGSS.HS
-ETS.

ENGINEERING DESIGN

TITLE  HS-ETS1. Engineering Design

 Students who demonstrate understanding can:

PERFORMANCE
EXPECTATION

 HS-
ETS1-1.

Analyz e a major g lobal challenge to  specify qualitat ive and quant itat ive criteria and
constraints for so lut ions that  account  for societal needs and wants.

PERFORMANCE
EXPECTATION

 HS-
ETS1-3.

Evaluate a solut ion to  a complex real-world  problem based on priorit iz ed criteria and
trade-of fs that  account  for a range of  constraints, including cost , safety, reliab ility,
and aesthet ics, as well as possib le social, cu ltural, and environmental impacts.
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