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A Message from Dr. Judy Silverberg
Chair, AFWA K-12 Conservation Education Sub-committee

In 2003, conservation educators from fish and wildlife agencies met at a summit at the National
Conservation Training Center in West Virginiato develop a conservation education plan for the twenty-
first century. Facing growing conservation challenges, the directors of fish and wildlife agencies directed
the assembled educatorsto prepare avisionary plan for state agencies to implement to sustain the future
of wildlife, through stewardship and recreation. The directors recognize conservation education as a
mission-critical management component of every fish and wildlife agency. As expressed by Corky Pugh,
Director of Wildlife and Freshwater Fisheries Division for the Alabama Department of Conservation and
Natural Resources, “An educated, informed and involved citizenry isimperative for effective
management and protection of natural resources.”

The purpose of the AFWA K-12 Conservation Education scope and sequence isto address the
Association of Fish and Wildlife Agencies’ goals to elevate the value of Conservation Education, and to
advance the AFWA Strategic Plan and the North American Model of Fish and Wildlife Conservation
(available on the AFWA website: www.fishwildlife.org). The development of the AFWA K-12
Conservation Education scope and sequence follows the formal education sector’s practice of undertaking
arigorous review of what is reasonable to expect a student to know and be able to do at their age and
stageinlife.

The AFWA K-12 Conservation Education Scope and Sequence is a set of expectations that describe what
students should know and be able to do in three grade bands, K-5, 6-8, and 9-12. The domains of science,
social science, and health and fitness are especially important segments of every child’s education.
Science provides the key to understanding the world we live in, and the ability to ask and answer
meaningful questions. Social science offerstoolsfor critically reasoning and understanding the interplay
between the natural world and society’s impact. Together, a solid understanding and capability in science
and social science can help today’s children solve tomorrow’s critical environmental, economic, and
societal problems, and build a safe and secure life for themselves and their families.

Thetask of developing a scope and sequence was an AFWA and Multistate Conservation Education grant
priority in 2008. Recommendations were carried out by the K-12 Conservation Education Sub-committee.
A group of 25 of our nation’s most experienced conservation educators and leaders provided input on the
project. Oksana Bartosh Consulting and the Pacific Education Institute provided technica support; both
have extensive nationa experience in conservation, science, and environmental education.

In addition to implementing the AFWA Core Concepts, the Conservation Education Working Group has
consulted with most states and surveyed hundreds of science educators. | want to express my personal
thanks and appreciation to all those who have contributed to thisimportant work.

— Judy Slverberg, Wildlife Education Programs Supervisor, New Hampshire
Chair, AFWA K-12 Conservation Education Sub-committee
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AFWA K-12 Conservation Education Scope and Sequence

Overview

The AFWA K-12 Conservation Education Scope and Sequence is adetailed list of what all students
are expected to know and be able to do at each level of our educational system in the areas of
science, social science, and health and fitness. The purpose of these standardsisto provide strong
support for state agency conservation educators to provide programs for students, parents, teachers,
and the broader community by guiding the alignment of the school curriculum, instruction, and
assessment at local and state levels.

To accomplish this purpose, it is essentia that this document be used in the following ways:

Conservation educators responsible for curriculum development and alignment should
refer to this document in selecting or developing instructional materials that enable students
to acquire conceptual knowledge and abilitiesin science.

Conservation educators responsible for education evaluation and assessment should refer
to this document in selecting and/or devel oping tools and rubrics that support student
achievement of the science and conservation education standards and the measurement of
that achievement, from the classroom level to the state level.

Conservation educators responsible for instructional alignment should refer to this
document in designing classroom instruction and professional development of teachersto
ensure that priority be placed on achievement of these standards as the core of a science and
conservation education program.

It is also important to point out what the standards are not intended to provide:

The scope and sequence does not prescribe teaching methods. The scope and sequence does
not specify preferred teaching methods or materials. The purpose of the scope and sequence
is solely to enable conservation educators to devel op programs that align curriculum,
assessment and instruction by clearly specifying what students are to understand and be able
to do — not to prescribe how teachers should teach.

The scope and sequence does not represent a curriculum. The scope and sequence specifies
acore of conceptual knowledge and abilities that conservation educators nationwide have
agreed al students should achieve by the time they leave formal schooling.

The standards are not test specifications. The standards describe what students should know

and be able to do, and they inform the content of statewide tests. However, they do not
specify how knowledge or abilities are to be assessed, either at the local or state levels.
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AFWA K-12 Conservation Education Scope and Sequence

Organization of Scope and Sequence

Note: The Scope and Sequence organization framework isillustrated in the example chart on the
next page.

The AFWA K-12 Conservation Education Scope and Sequence is based upon the five areas of
concentration, or standards (from 1 to 5) under the core Conservation Education concepts. The scope
and sequence in this document trang ates the AFWA core concepts into both content standards and
performance expectations. It is organized as a collection of charts and maps that show how students’
understanding of concepts and skills should be devel oped from kindergarten through grade 12. The
charts are sequenced so that new knowledge is constructed on prior knowledge. Each chart presents
an AFWA Conservation Education Core Concept (column 1) and identifies the main themes that this
concept encompasses (column 2). It also identifies main concepts from science, social studies,
physical education and health, and in some cases mathematics, that students need to acquire to
develop an understanding of the AFWA concepts (column 3-5). Finally, the charts also provide
indicators that can be used to assess whether students have developed an understanding of the
AFWA concepts (column 3-5).

Thefive AFWA K-12 Conservation Education Standar ds are stated at the top of each
scope and sequence.

AFWA Core Conceptsthat relate to each standard appear as statementsin the far | eft
column of the document. Agreement on core concepts was the first step in devel oping the K-
12 AFWA Conservation Education Sandards.

The Key Themesfor each AFWA core concept are listed in the next column. These are similar to
the themesincluded in the AAAS Atlas of Science Literacy.

AFWA Concepts, which appear at the top of each grade band column in the body of this
document, describe what students should know and be able to do. The scope and sequenceis
based on national and state science, socia science and health and fitness standards. The
sources for K-12 education standards are referenced in the scope and sequence document.

Indicatorsfor concept under standing, which appear bel ow the concept understanding,
provide clear guidanceto al (e.g., curriculum and assessment devel opers, teachers, students,
parents, and others) about the depth of knowledge expected at each grade band and how
students are expected to demonstrate their understanding and abilities on formative and
summative measures. In the text of the Scope and Sequence, sample indicators that are
suitable for K-2 level are marked as ‘K-2’ and are highlighted in italics.

Grade Bands. The AFWA Conservation Education Working Group identified the three

grade bands K-4, 5-8 and 9-12, but these can be broken down further by aligning with a
particular state’s standards.
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Association of Fish and Wildlife Agencies Conservation Education
Scope and Sequence: EXAMPLE

Standard 1 >

Standard 1| Appreciates that conservation and management of terrestrial and water resources are
essential to sustaining fish and wildlife, the outdoor landscape, and the quality of our lives.

AFWA core Key themes GradeK-4 Grades 5-8 Grade 9-12
concepts Concepts & Indicators Concepts & Indicators Concepts & Indicators
1.1 The health and Health of Concepts Concepts Concepts
well-being of fish, humans and ¢ Some things people take into e Theenvironment may contain | e Conditions now are very different
wildlife, and ecosystems their bodies from the dangerous levels of substances from the conditionsin which the
humans depend on environment can hurt them that are harmful to human species evolved. But some of the
the quality of their (AAASL, 6E/2, p89). beings. Therefore, the good differences may not be good for
environment. e Certain poisonsin the health of individuals requires human health (AAASL, 6E/3, p.
environment can harm humans monitoring of the soil, air, and 89).
11.1.Many and other living things water and taking stepsto make | e In-depth field investigations are
Species are (AAASL, 6E/2, p. 89). them safe. (AAASL, 6E/5, essential to scientific understanding
indicators of p.98). of the environment (AWFA CE).
environmental Sample Indicators The length and quality of ¢ Human health and well being
health. o K-2: Describethe human life are influenced by depends on access to the outdoors

and an environment with
sustainable and renewable
resources (AFWA CE — Children &
Nature Network Research
Summary).

many factors, including...
environmental conditions...
(AAASL, 6B/5, p. 89).

characteristics of a healthy
environment, such asair,
water, and food.

e Explain why a healthy
environment isimportant for
al organismsto have.

e Give examples of fish and
wildlife and habitat speciesin

Sample Indicators

e Deveop aworking definition
of pollution and how it
affects fish and wildlife.

Sample Indicators
o Analyze the requirements for

your neighborhood that e Investigate and identify local sustaining healthy ecosystems and
scientists watch to learn about &)\l/JI‘C(;Sg of pollulti on ;n{J how how health of humans and other
the health of your ; : living (e.g. fish, wildlife,85 and

. it affects your local fish and ) ; )
environment. wildlife habitat) organismsiis affected by

changes in environmental
conditions.

e Design and implement an
investigation to determine the
environmental health of alocal
resource and analyze its potential
valueto fish, wildlife, and humans,
including recreational use.

e Collect and analyze data
measuring soil, air, and /or
water quality, and link these
indicators to fish and wildlife
presence.

The majority of the academic conceptsincluded in the AFWA Conservation Education Scope and
Sequence were located in the national and state academic standards and the AAAS Atlas of Science
Literacy; and some of the references are provided in parentheses after each individual concept. The
complete list of state and national standards reviewed and used in the devel opment of this document
is provided in the Appendices.

A number of academic concepts were developed by the AFWA Conservation Education Working
Group and are referenced as “AFWA CE”. This was done if the concept was absent from the state
and/or national standards or if the group did not agree with the interpretation presented in other
standards.

Indicators are critical to understanding the standards and are intended to be met by all students. For each
standard, we provide a set of sample indicators listed under each group of academic concepts. These are
listed in random order and should not be considered to be an all-inclusive list.
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The K-12 Scope and Sequence for Conservation Education also includes concept “maps” that illustrate
the connections between the concepts and themes and their progression from kindergarten to grade 12.
The maps are based on and are similar in structure to those in the AAAS’s Atlas of Science Literacy.
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AFWA K-12 Conservation Education Scope and Sequence

Core Concepts

The Association of Fish and Wildlife Agencies developed core concepts for conservation
education as an important first step in moving the Association's North American Conservation
Education Srategy forward. To be effective in our efforts, we need to speak with one voice and
clearly state what we want every citizen to know and understand. Having this consistency
throughout all conservation education programs of the Association’s members is the key to the
strategy’s success.

The sixty-two core concepts are a nationally agreed upon set of impressions that support the mission and
vision of the North American Conservation Education Strategy. The concepts, designed by a select group
of conservation education experts, address only that part of conservation education that focuses on fish,
wildlife, and their management. They were approved by the entire membership of the Association of Fish
and Wildlife Agencies, including the 50 state agencies and all federal and Canadian partners.

From anational perspective, the Conservation Education core concepts will provide fish and wildlife

agencies with a foundation from which to work with the fish and wildlife community to ensure that our
conservation education programs are consistent and complimentary.

In summary, the content of the AFWA K-12 Conservation Education Scope and Sequence may be
represented by the graphic on the following page.
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AFWA K-12 Conservation Education Scope and Sequence

STANDARD 1

Conservation and management of terrestrial and water resources are essential to
sustaining fish and wildlife, the outdoor |andscape, and the quality of our lives.

1.1. The health and well-being of fish, wildlife and humans depend on the quality of their
environment.

1.2. All living things depend on habitat that includes adequate supplies and suitably
arranged food, water, shelter, and space.

1.3. The “Carrying Capacity” of an area determines the size of the population that can exist
or will be tolerated.

1.4. Living things tend to reproduce in numbers greater than their habitat can support. The
populations are limited by factors such as quality of food, water, shelter, space, aso
disease, predation, climatic conditions.

1.5. Fish and wildlife are present in nearly all areas of Earth. Each ecosystem has
characteristic species.

1.6. Ecological succession is a process involving continuous replacement of one community
by another.

1.7. Species differ in their ability to adapt.

1.8. Conserving biodiversity is important.

1.9. Fish and wildlife can be conserved and restored through science-based management
which considers the needs of humans as well as those of fish and wildlife.
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Standard 1:

Themes at a Glance

Standard number and descriptor Key Key Key Key
Themel Theme 2 Theme 3 Theme 4

1.1. The health and well-being of fish, wildlife Basic Dependence Human Health of
and humans depend on the quality of their Needs on the Impact Organisms
environment. Environment and Systems
1.2. All living things depend on habitat that Basic Dependence Human
includes adequate supplies and suitably arranged Needs on the Impact
food, water, shelter, and space. Environment
1.3. The “Carrying Capacity” of an area Interactions Human
determines the size of the population that can among Impact
exist or will be tolerated Organisms
1.4. Living things tend to reproduce in numbers Basic Interactions
greater than their habitat can support. The Needs among
populations are limited by factors such as quality Organisms
of food, water, shelter, space, also disease,
predation, climatic conditions.
1.5. Fish and wildlife are present in nearly all Diversity Energy Interactions | Dependence
areas of Earth. Each ecosystem has characteristic among on the
SPECcies. Organisms | Environment
1.6. Ecological succession isa process involving Changing Human
continuous replacement of one community by Environment Impact
another.
1.7. Species differ in their ability to adapt. Adaptations/ Human

Survival Impact
1.8 Conserving biodiversity isimportant. Biodiversity Human

I mpact

1.9. Fish and wildlife can be conserved and Basic Resource
restored through science-based management Needs Management
which considers the needs of humans as well as
those of fish and wildlife.
AFWA Scope and Sequence Page 11 of 105



Standard 1 by Theme

Theme Standards

Adaptations/ 1.7. Species differ in their ability to adapt.

Survival

Basic Needs 1.1. The health and well-being of fish, wildlife and humans depend on the quality of their
environment.
1.2. All living things depend on habitat that includes adequate supplies and suitably arranged
food, water, shelter, and space.
1.4. Living things tend to reproduce in numbers greater than their habitat can support. The
populations are limited by factors such as quality of food, water, shelter, space, also disease,
predation, climatic conditions.
1.9. Fish and wildlife can be conserved and restored through science based management
which considers the needs of humans as well as those of fish and wildlife.

Changing 1.6. Ecological succession is a process involving continuous replacement of the one

Environment community by another.

Dependence 1.1. The health and well-being of fish, wildlife and humans depend on the quality of their

on the environment.

environment 1.2. All living things depend on habitat that includes adequate supplies and suitably arranged
food, water, shelter, and space.
1.5. Fish and wildlife are present in nearly all areas of Earth. Each ecosystem has
characteristic species.

Diversity 1.5. Fish and wildlife are present in nearly all areas of Earth. Each ecosystem has
characteristic species.
1.8 Conserving biodiversity isimportant.

Energy 1.5. Fish and wildlife are present in nearly all areas of Earth. Each ecosystem has
characteristic species.

Health of 1.1. The health and well-being of fish, wildlife and humans depend on the quality of their

Organismsand | environment.

Systems

Human Impact

1.1. The health and well-being of fish, wildlife and humans depend on the quality of their
environment.

1.2. All living things depend on habitat that includes adequate supplies and suitably arranged
food, water, shelter, and space.

1.3. The “Carrying Capacity” of an area determines the size of the population that can exist or
will betolerated.

1.6. Ecological succession is a process involving continuous replacement of one community
by another.

1.7. Species differ in their ability to adapt.

1.8 Conserving biodiversity isimportant.

Interactions 1.3. The “Carrying Capacity” of an area determines the size of the population that can exist or

among will be tolerated.

Organisms 1.4. Living things tend to reproduce in numbers greater than their habitat can support. The
populations are limited by factors such as quality of food, water, shelter, space, also disease,
predation, climatic conditions.

1.5. Fish and wildlife are present in nearly all areas of Earth. Each ecosystem has
characteristic species.

Resour ce 1.9. Fish and wildlife can be conserved and restored through science-based management

M anagement which considers the needs of humans as well as those of fish and wildlife.
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Map 1.1. The health and well-being of fish, wildlife, and humans depend on the quality of their environment

Ecosystems can be reasonably stable
over hundreds or thousands of years.
Asany population grows, its size is
limited by one or more
environmental factors: availability
of food, availability of nesting sites,
or number of predators (AAAS2,
5D/H1, p. 23).

p. 33).

...Change in climate can
produce very large changes in
ecosystems (AAAS2, 5D/H2,

When an environment, including
other organisms that inhabit it,
changes, the survival value of
inherited characteristics may
change... (AAASI, 5F/6, p. 83).

In-depth field investigations are
essential to scientific
understanding of the environment
(AWFA CE).

9-12

Human beings are part
of earth’s ecosystem.

Human health and well-being
depends on access to the
outdoors and an environment
with sustainable and renewable
resources (AFWA CE).

A

The number of organisms an
ecosystem can support depends
on the resources available and
abiotic factors, such as quantity
of light and water, range of
temperatures, and soil

environmental conditions
can affect the survival of
individual organisms and
entire species (AAAS2,
5F/M2b, 33).

A

p.33).

the quality of available
resources in a habitat, and
the structure of habitat
components. Such
interactions can be positive
and/or negative (VA Sc;
LA Sc; seealso CA Sc/Ss,

life are influenced by many
factors, including...
environmental conditions. ..
(AAASL, 6B/5, p. 89).

A Human activities can ...Conditions now are very
deliberately or different from the conditions in
inedvertently, alter the which the species evolved. But
equilibriumin some of the differences may not
ecosystems (AAAS2, be good for human health
5D/H3, p. 33). (AAASL, 6E/3, p. 89).

A A
- Human interaction can The length and quality of human
Changesin directly alter habitat size,

composition. (NSES, p.158). 5-8
A
A The world contains awide
diversity of physical conditions, > The environment may contain
which creates awide variety of dangerous levels of substances
enw ronments. In any particular Human activities... have the_n are harmful to human
envi _ronmenl, lhe_growlh and changed the earth’s land, beings. Thergfpre, the goqd
survival .of organisms depend on oceans and atmosphere. heal(h of |nd|V|duaJ§ requires
the physical conditions. (AAAS2, Some of these changes ' monitoring of_the oil, air, and
5D/M1b, p. 23). have decreased the capacity water and taking steps to make
'y of the environment to them safe (AAASL, 6E/5, p.98).
support some life forms A
(AAAS2, 4C/IM7, p. 33).
For aparticular Changes in environments can be Hunmnstcr:l;ange ﬁ;"i _rtohnments
environment some kinds of natural or influenced by humans. in wayf_ S'al (ijag oe €l a?rf
Organisms have basic needs. plants and animals thrive, Some changes are good, some N c O;nd rlthers tal for ...Certain poisons in the
For example, animals need air, some do not live as well, are bad, and some are neither (NESEISSe \2?29) other organisms environment can harm

water, and food; plants require
air, water, nutrients, and light.
Organisms can survive only in
environments in which their
needs can be met (NSES,
p.129).

and some do not survive at
all (AAAS2, 5D/EL, p23).

good nor bad. Pollutionisa
change in the environment that
can influence the health,

survival, or activities of
organisms, including humans
(NSES, F, p. 140, see also
AAAS2).

A

k Actions by humans often have

an impact on the functioning
and health of natural systems
(CA Sc/SS. p. 7.

A

humans and other living
things (AAASL, 6E/2, p.
89)

Most living things need
water, food, and air
(AAAS, 5C/2, p. 73).

\ /

Basic needs

AFWA Scope and Sequence

Environments are the space,
conditions, and factorsthat affect an
individual's and a population's ability
to survive and their quality of life
(NSES, p. 140).

Dependence on environment

Most wildlife can survive
without people to help. Some
wildlife and fish need help
from people to survive
(AWFA CE).

Human impact

v

Some things people take
into their bodies from the
environment can hurt them
(AAASL, 6E/2, p89).

Health of organisms

and systems
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Standard 1. Conservation and management of terrestrial and water resources are essential to sustaining fish and wildlife, the outdoor
landscape, and the quality of our lives.

AFWA Core Concepts Key themes GradeK-4 Grades 5-8 Grade 9-12
Concepts & Indicators Concepts & Indicators Concepts & Indicators
1. 1. The health and well-being | Basic needs Concepts Concepts Concepts
of fish, wildlife, and humans e Most living things need water, food, | e The number of organisms an e Ecosystems can be reasonably
depend on the quality of their and air (AAAS2, 5C/2, p. 73). ecosystem can support depends on stable over hundreds or thousands
environment. e Organisms have basic needs. For the resources available and abiotic of years. As any population grows,
1.1.1. Many speciesare example, animals need air, water, factors, such as quantity of light itssizeislimited by one or more
indicators of environmental and food; plantsrequire air, water, and water, range of temperatures, environmental factors: availability
health. nutrients, and light. Organisms can and soil composition (NSES, of food, availability of nesting sites,
survive only in environmentsin p.158). or number of predators (AAAS2,
which their needs can be met (NSES, 5D/H1, p. 23).
p.129). Sample Indicators: Use fish and
wildlife as an example. Sample Indicators: Usefish and
Sample Indicators: Usefish and ¢ Describe the common life wildlife as an example.
wildlife asan example. processes necessary to the survival | e Calculate exponentia growth of
e K-2: Identify the basic needs of local of organisms (i.e. growth, populations.
fish and wildlife (e.g., food, water, reproduction, life span, responseto | e Analyze and make predictions
light). stimuli, energy use, exchange of about the impact on populations of
o Describe how the basic needs of fish gas, use of water, elimination of geographic locales, natural events,
and wildlife are met in their waste) (MO c, p. 41). diseases, and birth and death rates.
environments. e Evaluate and compare how e Predict how achangein an
o Identify what plants and animals resources are used by many environmental factor (e.g. rainfall,
need to grow and survive (e.g. food, organisms and recognize that habitat 10ss, non-native species) can
water, air, space and shelter (AFWA,; resources are limited. affect the number and diversity of
AZ <, p. 34). ¢ Describe that both plants and speciesin an ecosystem (AZ Sc, p.
animals extract energy from food 40).
but plants produce their own food
from light, air, water, and mineral
nutrients while animals consume
energy-rich foods (WA Sc, p. 37).
Dependence on Concepts Concepts Concepts
environment e Environments are the space, e The world contains awide o ...Change in climate can produce

conditions, and factors that affect an
individual's and a population's ability
to survive and their quality of life
(NSES, p. 140).

diversity of physical conditions,
which creates a wide variety of

environments. In any particular
environment, the growth and

very large changes in ecosystems
(AAAS2, 5D/H2, p. 33).

¢ When an environment, including
other organisms that inhabit it,

AFWA Scope and Sequence

Page 14 of 105




AFWA Core Concepts

Key themes

GradeK-4
Concepts & Indicators

Grades 5-8
Concepts & Indicators

Grade 9-12
Concepts & Indicators

e Changesin environments can be
natural or influenced by humans.
Some changes are good, some are
bad, and some are neither good nor
bad. Pollution isa change in the
environment that can influence the
health, survival, or activities of
organisms, including humans (NSES,
p. 140; see also AAAS2, 5D/E4, p.
33; MA &, p. 47).

¢ Some animals and plants are alike in
the way they look and in the things
they do, and others are very different
from one another (BSL, Diversity of
Life).

e For aparticular environment some
kinds of plants and animals thrive,
some do not live as well, and some
do not survive at all (AAAS2,
5D/E1, p23).

Sample Indicators: Usefish and

wildlife asan example.

e K-2: Watch alocal area through at
least two seasons, describe the
changes you observein the living
things over time.

e K-2: Talk with an older person in the
community OR look for old pictures
of your area and describe how forest,
plants and wildlife have changed
over time.

o |dentify parts of anatural system,
and describe how the parts go
together.

¢ Given a specific location or habitat,
describe how the habitat provides for

survival of organisms depend on
the physical conditions (AAAS2,
5D/M1b, p. 23).

e Changesin environmental
conditions can affect the survival
of individual organisms and entire
species (AAAS2, 5F/M2b, 33).

Sample Indicators: Usefish and

wildlife as an example.

e Conduct simulations
demonstrating competition for
resources within an ecosystem.

e Summarize the waysin which
environmental changes have
affected species.

¢ Describe ways in which humans
can protect habitat for fish and
wildlife.

e |dentify how ecosystems are
managed to maintain diversity of
fish and wildlife (e.g. natural
balances versus human
management practices).

e Analyze changesin population size
and biodiversity (speciation and
extinction) that result from the
following: natural causes, changes
in climate, human activity, and the
introduction of invasive and non-
native species (MA Sc, p. 56).

e Name severa extinct and
threatened species and discuss how
habitat changes or loss may have
contributed (AWFA CE).

changes the survival value of
inherited characteristics may
change... (AAASL, 5F/6, p. 83)

Sample Indicators: Usefish and

wildlife asan example.

o Analyze complex relationships
among organisms and habitats and
the importance of a healthy habitat
for fish and wildlife.

e Explain how natural and human
factors affect ecosystems and
communities.

o |dentify and investigate
environmental changes that affect
the diversity and balance of an
ecosystem.

¢ Analyze changesin population size
and biodiversity that result from the
following: natural causes, changes
in climate, human activity, and the
introduction of invasive and non-
native species (MA Sc, p. 56).

AFWA Scope and Sequence
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AFWA Core Concepts Key themes GradeK-4 Grades 5-8 Grade 9-12
Concepts & Indicators Concepts & Indicators Concepts & Indicators
fish and wildlife.

e Explain how organisms (fish,
wildlife and habitat) and ecosystems
change over time, e.g. life cyclesand
Seasons.

o Describe the life cycle of human
beings.

¢ Watch a specific organism through
several life stages, describe how the
life cycleisthe same of differenceto
humans.

Human impact

Concepts

o Most wildlife can survive without
people to help. Some wildlife and
fish need help from people to survive
(AWFA CE).

o Actions by humans often have an
impact on the functioning and health
of natural systems (CA Sc/SS, p. 7,
OR o).

¢ Humans change environmentsin
ways that can be either beneficial or
detrimental for themselves and other
organisms (NSES, p.129).

Sample Indicators: Usefish and

wildlife asan example.

o K-2: Identify actions that students do
at home and at school that have
impact on the environment.

¢ Describe examples of human actions
and natural eventsthat affect fish and
wildlife and their habitats and their
ability to survive.

o |dentify examples where human
activity has had beneficial or harmful
effects on other organisms (e.g.

Concepts

e Human activities... have changed
the earth’s land, oceans and
atmosphere. Some of these
changes have decreased the
capacity of the environment to
support some life forms (AAAS2,
4C/IM7, p. 33).

e Human interaction can directly
alter habitat size, the quality of
available resources in a habitat,
and the structure of habitat
components. Such interactions can
be positive and/or negative (VA
Sc; LA Sc; seealso CA Sc/SS,
p.33).

Sample Indicators: Usefish and

wildlife as an example.

e Explain the consequences of
human-caused changes for fish
and wildlife and its habitat.

e Analyze how all organisms,
including humans, cause changes
in their ecosystems and how these
changes can be beneficial, neutral

Concepts

e Human beings are part of earth’s
ecosystem. Human activities can
deliberately or inadvertently, alter
the equilibrium in ecosystems
(AAAS2, 5D/H3, p. 23, 33).

e Human activities such as reducing
the amount of forest cover,
increasing the amount and variety
of chemicalsreleased into the
atmosphere, and intensive farming,
have changed the earth’s land,
oceans, and atmosphere. Some of
these changes have decreased the
capacity of the environment to
support some life (AAAS, 4C/IM7,
p. 21).

Sample Indicators: Usefish and

wildlife asan example.

¢ Model, analyze and/or predict the
effect of human-caused and natural
events on the stability and health of
fish and wildlife.

¢ Describe and illustrate how humans
areanintegral part of the Earth's

AFWA Scope and Sequence
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AFWA Core Concepts Key themes GradeK-4 Grades 5-8 Grade 9-12
Concepts & Indicators Concepts & Indicators Concepts & Indicators
feeding birds, littering vs. picking up or detrimental (e.g., beaver ponds, system and the choices humans
trash, hunting/conservation of earthworm burrows, grasshoppers make today impact natural systems
species, paving/restoring green eating plants, people planting and in the future (OH c).
space) (MO S, p. 53). cutting trees and people
e Demonstrate the ability to make introducing a new species) (see
choices and take responsibility for OH Sc; MO Sc; CA Sc/SS).
personal actions (OH SS, p. 91). e Describe possible solutions to
potentially harmful environmental
changes within an ecosystem (MO
Sc).
Health of Concepts Concepts Concepts
humans and ¢ Some things people take into their e The environment may contain e ...Conditions now are very
ecosystems bodies from the environment can dangerous levels of substances that different from the conditionsin

hurt them (AAASL, 6E/2, p. 89).

e Certain poisonsin the environment
can harm humans and other living
things (AAASL, 6E/2, p. 89).

Sample Indicators: Usefish and

wildlife asan example.

o K-2: Describe the characteristics of
a healthy environment.

o K-2: Describe ways that people stay
healthy.

e Explain why a healthy environment
isimportant for all organisms,
including humans.

e Observeliving thingsin a specific
area. Based on your observations,
determine if the living things are
many, few or rare. Compare these
observations with other locations or
observe the same areasin a different
season .

o Keep an observation log which lists
kinds of living things in different
places you visit.

are harmful to human beings
Therefore, the good health of
individual s requires monitoring of
the soil, air, and water and taking
steps to make them safe (AAASL,
6E/5, p.98).

e Thelength and quality of human
life are influenced by many
factors, including... environmental
conditions... (AAASI, 6B/5, p.
89)

Sample I ndicators: Usefish and
wildlife as an example.

e Develop aworking definition of
pollution and describe how it
affects fish and wildlife.

¢ Investigate and identify local
sources of pollution and how it

affects your local fish and wildlife

e Collect and analyze data
measuring soil, air, and /or water
quality, and link these indicators
to fish and wildlife presence.

which species evolved. But some of
the differences may not be good for
human health (AAASL, 6E/3, p.
89).

o In-depth field investigations are
essential to scientific understanding
of the environment (AWFA CE).

¢ Human health and well-being
depends on access to the outdoors
and an environment with
sustainable and renewable
resources (AFWA CE — Children &
Nature Network Research
Summary).

Sample Indicators: Usefish and

wildlife asan example.

o Analyze the requirements for
sustaining healthy ecosystems and
how health of humans and other
living (e.g. fish, wildlife and
habitat) organismsis affected by
changes in environmental
conditions.

AFWA Scope and Sequence
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AFWA Core Concepts

Key themes

GradeK-4
Concepts & Indicators

Grades 5-8
Concepts & Indicators

Grade 9-12
Concepts & Indicators

o Participate in an activity out of doors
that allows you to observe wildlifein
some way.

o Describe the application of
strategies for controlling
environmental factorslike
emission control, water quality
and waste management, and
describe how these controls
impact the presence of fish and
wildlife.

o Give examples of fish and
wildlife and indicator speciesin
your neighborhood that scientists
watch to learn about the health of
your environment.

e Design and implement an
investigation to determine the
environmental health of alocal
resource and analyze its potential
value to fish, wildlife and humans,
including recreational use.

o Evaluate the ecosystem for the
quality of the water, air, and
renewable and non-renewable
natural resources — criteria must
include sustainability for 7
generations (AFWA CE- Education
for Sustainability).
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Map 1.2. All living things depend on habitat that includes adequate and suitably arranged food, water, shelter, and

space.

Ecosystems can be reasonably stable
over hundreds or thousands of years.
As any population grows, its size is
limited by one or more
environmental factors: availability
of food, availability of nesting sites,

5D/H2, p. 33).

/

...Change in climate can
produce very large changes
in ecosystems (AAAS2,

Enhancing and protecting
habitat is critical to

managing and conserving
fish and wildlife (AWFA

v

CE).

Human species has a major impact on other species
in many ways: reducing the amount of the earth’s
surface available to other species, interfering with
their food sources, changing the temperature and
chemical composition of their habitats, introducing
foreign species into their ecosystem, and altering
organisms directly through selective breeding and
genetic engineering (AAAS2, 3C/H4, p. 23).

9-12

light and water, range of
temperatures, and soil
composition (NSES,
p.158).

A

The world contains awide
diversity of physical conditions,
which creates awide variety of

or number of predators (AAAS2, A
5D/H1, p. 23). Changes in an ecosystem can When an environment, including
affect biodiversity and other organlsms_thal inhabit it, Human beings are part of
biodiversity contributesto an changes the survival value of earth’s ecosystem. Human
ccosystem’s dynamic 'Tlhef"ed Chafaﬂse“ﬂ'cj "y activities can deliberately or
eauilibrium (AFWA CE). change... (AAASL SE/6, p. 83) inadvertently, alter the
equilibrium in ecosystems
r (AAAS2, 5D/H3, p. 33).
Ecosystems have change Human activities
throughout geologic tim can induce hazards
. in response to physical through resource
hgb?;";g?ﬁgmggg;f conditions, interactions acquisition, urban
problems facing fish and among organisms, and gggznlsan;; =
wildlife (AWFA CE). t?lle :‘;ts'f ns °5f3h“ma“s Fragmentation waste disposal.
( » p. 53). of habitats Such activit
altersfish and e oo oA
S accelerate many
wildlife natural changes
distribution, (NSES, p. 168).
movement,
Changes in environmente and it
The number of organisms conditions can affect the ogwgz (':Og
an ecosystem can support survival of individual ( )-
depends on the resources organisms and entire
available and abiotic species (AAAS2,
factors, such as quantity of 5F/M2b, 33). 5 8

environments. In any particular
environment, the growth and
survival of organisms depend on
the physical conditions (AAAS2,
5D/M1b, p. 23).

? A

Human activities... have
changed the earth’s land,
oceans and atmosphere. Some
of these changes have
decreased the capacity of the
environment to support some
life forms (AAAS2, 4C/IM7, p.
33).

Organisms have basic
needs. For example,
animals need air, water,
and food; plants require
air, water, nutrients, and
light. Organisms can
survive only in
environments in which
their needs can be met
(NSES, p.129).

Most living things need

|

Changes in an organism’s
habitat are sometimes
beneficial to it and
sometimes harmful
(AAAS2, 5D/E4, p. 33).

Species can become
extinct because of
habitat change or loss
(AWFA CE).

 —

Humans change environments
in ways that can be either
beneficial or detrimental for
themselves and other organisms
(NSES, p.129).

For a particular environment some

A

kinds of plants and animalsthrive,
some do not live as well, and some

/N

water, food, and air
(AAAS, 5C/2, p. 73).

Basic needs

AFWA Scope and Sequence

do not survive at al (AAAS2,
5D/E1, p23).

Actions by humans often have
an impact on the functioning and
health of natural systems (CA
Sc/SS, p. 7).

Dependence on environment

Human impact
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Standard 1. Conservation and management of terrestrial and water resources are essential to sustaining fish and wildlife, the outdoor
landscape, and the quality of our lives.

AFWA Core Concepts Key themes GradeK-4 Grades 5-8 Grade 9-12
Concepts & Indicators Concepts & Indicators Concepts & Indicators
1.2. All living things depend Dependence on | Concepts Concepts Concepts
on habitat that includes environment o For aparticular environment some | e The world contains awide diversity of | e ...Change in climate can produce

adequate and suitably

arranged food, water, shelter,

and space.
1.2.1. Fish and wildlife
numbers and species
compositions are
constantly changing based
on avariety of natural and
human-caused conditions.
1.2.2. Lossand
degradation of habitat are
the greatest problems
facing fish and wildlife;
therefore, enhancing and
protecting habitat is
critical to managing and
conserving them.

e Human changes to the
landscape alter fish
and wildlife habitat,
changing the amount
and type available.

o Natural events alter the
landscape, changing
the amount and type of
fish and wildlife
habitats available. The
effects of these events
can be exacerbated by
human changesto the
landscape.

o Fragmentation of
habitats alters fish and
wildlife distribution,
movement, and
composition.

kinds of plants and animals thrive,
some do not live as well, and some
do not survive at all (AAAS2,
5D/E1, p23).

e Changes in an organism’s habitat
are sometimes beneficial to it and
sometimes harmful (AAAS2,
5D/E4, p. 33, also see MA Sc, p.
47).

e Species can become extinct
because of habitat change or loss
(AFWA).

Sample Indicators: Usefish and

wildlife asan example.

e K-2: Observe a local area through
at least two seasons, describe the
changes you observein the living
things over time.

o |dentify parts of anatural system
and describe how the parts go
together.

¢ Given a specific location or habitat,
describe how the habitat provides
for fish and wildlife.

e Explain how organisms and
ecosystems change over time, e.g.
life cycles and seasons.

physical conditions, which creates a
wide variety of environments. In any
particular environment, the growth and
survival of organisms depend on the
physical conditions (AAAS2, 5D/M1b,
p. 23).

e Changesin environmental conditions
can affect the survival of individual
organisms and entire species (AAAS2,
5F/M2b, 33).

o L oss and degradation of habitat are the
greatest problems facing fish and
wildlife.

¢ Ecosystems have changed throughout
geologic time in response to physical
conditions, interactions among
organisms, and the actions of humans
(MA c, p. 53).

Sample Indicators: Usefish and

wildlife asan example.

e Summarize the waysin which
environmental changes have affected
Species.

e Conduct simulations demonstrating
competition for resources within an
ecosystem (AR ).

¢ Name several extinct and threatened
species and discuss how habitat
changes or loss may have contributed.

o Describe ways in which humans can
protect habitat for fish and wildlife.

o |dentify how ecosystems are managed
to maintain diversity of fish and
wildlife (natural balances or human
management practices).

very large changes in ecosystems
(AAAS2, 5D/H2, p. 33).

e Changesin an ecosystem can
affect biodiversity and
biodiversity contributes to an
ecosystem’s dynamic equilibrium
(AFWA CA).

e When an environment, including
other organisms that inhabit it,
changes the survival value of
inherited characteristics may
change... (AAASI1, 5F/6, p. 83)

e Enhancing and protecting habitat
iscritical to managing and
conserving fish and wildlife
(AFWA CE).

Sample I ndicators. Usefish and

wildlife as an example.

¢ Analyze complex relationships
among organisms and habitats
and the importance of a healthy
habitat for fish and wildlife.

e |dentify and investigate
environmental changes that affect
the diversity and balance of an
ecosystem.

e Analyze changesin population
size and biodiversity (speciation
and extinction) that result from
the following: natural causes,
changesin climate, human
activity, and the introduction of
invasive and non-native species
(MA Sc, p. 56).

AFWA Scope and Sequence
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AFWA Core Concepts Key themes GradeK-4 Grades 5-8 Grade 9-12
Concepts & Indicators Concepts & Indicators Concepts & Indicators
Basic needs See Standard 1.1/Map 1.1 See Standard 1.1/Map 1.1 See Standard 1.1/Map 1.1
Human impact | See Standard 1.1/Map 1.1 Concepts See Standard 1.1/Map 1.1

e Human activities... have changed the
earth’s land, oceans and atmosphere.
Some of these changes have decreased
the capacity of the environment to
support some life forms (AAAS2,
4C/M7, p. 33; also see CA Sc/SS,
p.33; VA Sc; LA So).

o Fragmentation of habitats altersfish
and wildlife distribution, movement,
and composition (AFWA CE).

e Human activities can induce hazards
through resource acquisition, urban
growth, land-use decisions, and waste
disposal. Such activities can accelerate
many natural changes (NSES, p. 168).

Sample Indicators: Usefish and

wildlife asan example.

¢ Predict the effects of habitat
fragmentation on fish and wildlife due
to human activity.

e Observe and describe beneficial and
harmful activities of organisms,
including humans (e.g. deforestation,
overpopulation, water and air
pollution, global warming, restoration
of natural environments, river
bank/coastal stabilization, recycling,
channelization, reintroduction of
species, depletion of resources) and
explain how these activities affect
organisms within an ecosystem (MO
Sc).

e Propose possible solutionsto

potentially harmful environmental
changes within an ecosystem (MO
o).

AFWA Scope and Sequence
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Map 1.3. The carrying capacity of an area determines the size of the population that can exist or will be tolerated there.

Living organisms have the capacity to produce
populations of infinite size, but environments
and resources are finite (MO Sc).

Ecosystems can be relatively stable over
hundreds or thousands of years. As any
population grows, its size is limited by one or
more environmental factors: availability of
food, availability of nesting sites, or number of
predators (AAAS2, 5D/H1, p. 33).

A

The laws, regulations, policies, and
incentives that govern management of
natural systems may cause
fluctuations in population size within
ecosystems and influence the
composition and viability of natural
systems (CA Sc/SS, p.58).

Interaction between social and
natural systems is defined by their
boundaries, relation to other
systems, and expected inputs and
outputs (MN EE, p. 16).

A

9-12

{uman beings are part of earth’s
xosystem. Human activities can

iDIH3, p. 23,33).

leliberately or inadvertently, alter the
xuilibrium in ecosystems (AAAS2,

ﬁ

Given adequate resources and an

Finite resources and other factors
limit their growth (AAAS2, 5D/M3,
p. 33). 33).

absence of disease or predators, The number and types of
populations of organismsin organisms an ecosystem can
environments increase at rapid rates. support depends on the

resources available and on
abiotic factors (CA Sc/SS, p.

?

In an all environments, organisms
with similar needs may compete with
one another for limited resources,
including food, space, water, air, and
shelter (AAAS2, 5d/M1a, p.33).

There isinteraction and

33)

Direct and indirect changes
to natural systems that result
from human activities (e.g.,
population growth,
expansion of communities,
production, consumption
and management of natural
resources) impact the ability p. 168).
of an ecosystem to support
the variety and quantity of
organisms necessary for the
system to function
effectively.(CA Sc/SS, p.

Human activities can
induce hazards through
resource acquisition,
urban growth, land-use
decisions, and waste
disposal. Such activities
can accel erate many
natural changes. (NSES,

interdependence between and among
non-living and living components of
ecosvstems (CO Sc).

A

Social and natural systems
are connected to each other
and to other larger or smaller
systems (MN EE, p. 15).

A

5-8

Human activities... have changed the
earth’s land, oceans and atmosphere.
Some of these changes have decreased
the capacity of the environment to
support some life forms (AAAS2,

4C/M7. . 33).
A

Animals eat plants or other animals
for food and may also use plants (or
even other animals) for shelter and
nesting (AAAS2, 5D/P1, p. 33).

Habitats change over time
due to many influences
(VA S0).

Organisms interact with one

In social and natural systems that
consist of many parts, the parts
usually influence one another
(MN EE, p. 14).

Actions by humans often have an
impact on the functioning and
health of natural systems (CA
Sc/SS, p. 7).

Social systems and natural

another in various ways besides 4
providing food (AAAS2, 5D/E3a,
D. 33).

I nteractions among organisms

AFWA Scope and Sequence
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Standard 1. Conservation and management of terrestrial and water resources are essential to sustaining fish and wildlife, the outdoor
landscape, and the quality of our lives.

AFWA Core Concepts Key themes GradeK-4 Grades5-8 Grade9-12
Concepts & Indicators Concepts & Indicators Concepts & Indicators
1.3. The “carrying capacity” I nteractions Concepts Concepts Concepts
of an area determinesthesize | among e Animals eat plants or other animals ¢ |n an environment, organisms with ¢ Ecosystems can be relatively stable
of the population that can exist | organisms for food and may also use plants (or similar needs may compete with one over hundreds or thousands of

or will be tolerated there.

1.3.1. Biological “carrying
capacity” is an equilibrium
between the availability of
habitat and the number of
animals of a given species
the habitat can support
over time.

1.3.2.Cultural “carrying
capacity” is the number
and type of agiven species
that people will tolerate
over time.

1.3.3. “Carrying capacity”
is dynamic and can change
from season to season and
from year to year.

1.3.4. Regulated hunting,
fishing, and trapping are
important tools for
preventing populations of
certain species from
exceeding the “carrying
capacity” of their habitat.

even other animals) for shelter and
nesting (AAAS2, 5D/P1, p. 33).

e Organisms interact with one another
in various ways besides providing
food. Many plants depend on animals
for carrying their pollen to other
plants or for dispersing their seeds
(AAAS2 5D/E3ab, p. 33).

e Habitats change over time due to
many influences (VA Sc).

Sample Indicators. Usefish and

wildlife as an example.

¢ Describe ways plants and animals
depend on each other (NECAP Sc).

¢ Explain therole of an organismin an
ecosystem (e.g., predator, prey,
consumer, producer, decomposer,
scavenger, carnivore, herbivore, and
omnivore) (WA S, p. 37).

another for limited resources,
including food, space, water, air, and
shelter (AAAS2, 5d/M1a, p.33).

¢ Given adequate resources and an
absence of disease or predators,
populations of organismsin
environments increase at rapid rates.
Finite resources and other factors
limit their growth (AAAS2, 5D/M 3,
p. 33).

e The number and types of organisms
an ecosystem can support depends on
the resources available and on abiotic
factors (CA Sc/SS, p. 33).

e Thereisinteraction and
interdependence between and among
non-living and living components of
ecosystems (CO Sc).

Sample Indicators: Usefish and

wildlife asan example.

¢ Distinguish among and mode!:
organisms, populations,
communities, ecosystems, biosphere
(AR ).

e Describe how parts of anatural
system interact and influence each
other.

years. As any population grows, its
sizeislimited by one or more
environmental factors: availability
of food, availability of nesting
sites, or number of predators
(AAAS2, 5D/H1, p. 33).

Sample Indicators: Usefish and

wildlife asan example.

o Explain how animals and physical
components of ecosystems are
connected.

o Explain the concept of carrying
capacity in an ecosystem (PA
ENV).

¢ Analyze how carrying capacity and
population dynamics impact the
distribution of organismsin their
ecosystems.

o |dentify and explain the limiting
factors that may affect the carrying
capacity of a population of an
ecosystem (MO Sc; aso see ME, p.
20).

o Predict how an ecosystem might
maintain stability over long periods
of time through interdependence,
cycles, and equilibrium.
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AFWA Core Concepts

Key themes

GradeK-4
Concepts & Indicators

Grades5-8
Concepts & Indicators

Grade 9-12
Concepts & Indicators

¢ Using data and observation,predict
outcomes when abiotic/biotic factors
are changed in an ecosystem
(NECAP).

o Predict the possible effects of
changes in number and types of
organisms in an ecosystem on the
populations of other organisms
within that ecosystem (MO Sc).

o Evaluate datarelated to problems
associated with population growth
(e.g., overgrazing, forest
management, invasion of non-native
species) and the possible solutions.
(AZ <, p. 36).

o Predict how populations within an
ecosystem change in number and
or structure in response to
hypothesized changesin biotic and
or abiatic factorsin an ecosystem
(MO sc, p. 60).

Human impact

Concepts

e Actions by humans often have an
impact on the functioning and health
of natural systems (CA Sc/SS, p. 7).

e Social systems and natural systems
are made of parts (MN EE, p. 13).

¢ Insocia and natural systems that
consist of many parts, the parts
usually influence one another (MN
EE, p. 14).

Sample Indicators. Usefish and

wildlife as an example.

¢ Describe how humans use fish and
wildlife.

e |dentify the living and non-living
thingsin a picture of a particular
ecosystem and explain how the parts
go together, and how they depend on

Concepts

e Socia and natural systems are
connected to each other and to other
larger or smaller systems (MN EE, p.
15).

¢ Direct and indirect changes to natural
systems that result from human
activities (e.g., population growth,
expansion of communities,
production, consumption and
management of natural resources)
impact the ability of an ecosystem to
support the variety and quantity of
organisms necessary for the system
to function effectively (CA Sc/SS,
p.33; see also VA ).

e Human activities... have changed the
earth’s land, oceans and atmosphere.
Some of these changes have
decreased the capacity of the

Concepts

e Thelaws, regulations, policies, and
incentives that govern management
of natural systems may cause
fluctuations in population size
within ecosystems and influence
the composition and viability of
natural systems (CA Sc/SS, p.58).

¢ Interaction between social and
natural systemsis defined by their
boundaries, relation to other
systems, and expected inputs and
outputs (MN EE, p. 16).

e Human beings are part of earth’s
ecosystem. Human activities can
deliberately or inadvertently, alter
the equilibrium in ecosystems
(AAAS2, 5D/HS, p. 23, 33).

Sample Indicators: Usefish and

AFWA Scope and Sequence
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AFWA Core Concepts Key themes GradeK-4 Grades5-8 Grade9-12
Concepts & Indicators Concepts & Indicators Concepts & Indicators
each other. environment to support some life wildlife asan example.

e Demonstrate the ability to make
choices and take responsibility for
personal actions (OH SS, p. 91).

forms (AAAS2, 4C/M7, p. 33).

e Human activities can induce hazards
through resource acquisition, urban
growth, land-use decisions, and
waste disposal. Such activities can
accelerate many natural changes
(NSES, p. 168).

Sample Indicators: Usefish and

wildlife asan example.

o Describe how the human activities
such as hunting, fishing and trapping
affect the fish and wildlife
populations.

e Describe how parts of anatural
system interact and influence each
other.

o Observe the effect of human
interaction in local ecosystems and
collect, record, chart, and interpret
data concerning the effect of
interaction (VA Sc).

¢ Analyze resource management
strategies and their rolein
sustai nability of the ecosystem.

e Analyze natural systems, including
the inputs and outputs.

¢ Analyze how human action and
natural changes affect the balance
within an ecosystem (PA ENV).

¢ Analyze and evaluate the possible
benefits and consequences of
people’s use of the environment.

e Devise amulti step plan to restore
the stability and/or biodiversity of
an ecosystem when given a
scenario describing the possible
adverse effects of human
interactions with that ecosystem
(e.g. destruction caused by direct
harvesting, pollution, and
atmospheric changes) (MO Sc, p.
60).
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Map 1.4. Living things tend to reproduce in numbers greater than their habitat can support. The populations are limited
by factors such as quantity and quality of food, water, shelter, and space. Other limiting factors may include disease,
predation, and climatic conditions.

Ecosystems can be relatively stable over
hundreds or thousands of years. As any

Living organisms have the

population grows, its size is limited by one or capacity to produce populations of 9-12
more environmental factors: availability of «@— infinitesize, but environments and
food, availability of nesting sites, or number of resources are finite (MO ).
predators (AAAS2, 5D/H1, p. 33).
f f
The number of organisms an St;\s!:t? adeqtlj@e fGﬁUfC?d and an
ecosystem can support ce of disease or predators,
depends on the resources populations of organismsin
available and abiotic factors, environments increase &Japir?
such as quantity of light and rates. Finite resources and other
water, rgnge ofytempgramre& < factors limit their growth.
and soil composition (NSES, (AAAS2, 5D/M3 (NSES), p. 33). 5-8
p.158).
Inan all environments, organisms -
with similar needs may compete r'?:cp rodu;t}g? tll‘sl e survival
with one another for limited of any species (AAAS2
resources, including food, space, 5FIMS5, p. 33) ’
water, air, and shelter (AAAS2, R
5d/M1a, p.33).
A
/
Oeregdanigns have blasic Organisms interact with one
ne ZI o;:;amp e’aI d another in various ways besides
?n”(;], Tnt ar, water, an providing food. Many plants
o; P au? S retqmredaljlr, ht depend on animals for carrying
VOV €r, nutrients, anc lig .I their pollen to other plants or for
rganisms can survive only dispersing their seeds. (AAAS2
in environments in which 5D/E3ab p. 33)
their needs can be met T
(NSES, p.129). T
K-4
T Animals eat plants or other
Most living things need > animals for food and may also
water, food, and air use plants (or even other
(AAAS, 5C/2, p. 73). animals) for shelter and nesting
(AAAS2, 5D/P1, p. 33).
Basic needs

AFWA Scope and Sequence
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Standard 1. Conservation and management of terrestrial and water resources are essential to sustaining fish and wildlife, the outdoor
landscape, and the quality of our lives.

AFWA Core Concepts Key themes GradeK-4 Grades5-8 Grade9-12

Concepts & Indicators Concepts & Indicators Concepts & Indicators
1.4. Living thingstend to Interactionsamong | See Standard 1.3/ Map 1.3. See Standard 1.3/ Map 1.3. See Standard 1.3/ Map 1.3.
reproduce in numbers greater | organisms
than their habitat can support. | Basic needs See Standard 1.1/Map 1.1 See Standard 1.1/Map 1.1 See Standard 1.1/Map 1.1

The populations are limited
by factors such as quantity
and quality of food, water,
shelter, and space. Other
limiting factors may include
disease, predation, and
climatic conditions.
1.4.1. When a population
becomestoo large it may
damage or destroy its
habitat as well as habitat
for many other species.
1.4.2. When a population
exceeds the “carrying
capacity” for an area,
individuals of that
population must out-
compete others, emigrate,
or die.

AFWA Scope and Sequence
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Map 1.5. Fish and wildlife are present in nearly all areas of the earth. Each ecosystem has characteristic species

Availability of overall

...Change of climate can

habitat and its arrangement produce very large changes in
isinfluenced by human ecosystem (AAAS2, 5D/H2, p. 9-12
interaction (AWFA CE). 33).
A \4
The chemical elements that make +
up the molecules of living things Ecosystems can be relativel .
pass through food webs and are Sabz over hundreds or thoti,sands When an environmert,
; : combined and recombined in i including other organisms
Each species occupiesa - ' o of years. As any population grows, that inhabit it changes, the
niche within its different ways. ... Continual input its size islimited by one or more survival value of inherited
environment (AWFA of energy from sunlight keepsthe environmental factors: availability characteristics may
ce). process going (AAASL, 5E/3, p. of food, availability of nesting change.... (AAASL, SF/6
79). sites, or number of predators p. 83) T
7y Y (AAAS2, 5D/HL, p. 33). i +
T .
Two types of organisms may interact with Changesin
One of the most general one another in several ways. They may be environmental
distinctions among in a producer/consumer, predator/prey, or conditions can affect
organisms is between parasite/host relationship. Or, one organism the survival of
plants, which use may scavenge or decompose another. individual organisms
sunlight to make their Relationships may be competitive or and entire species
own food, and animals, mutually beneficial. Some species have (AAAS2, 5FIM2b,
which consume energy- becomes so adapted to each other that ’ ’ 5-8
rich foods (AAASL, Dead plants and neither could survive without the other A *
5A/1, p. 79). animals are broken (NAEP, L8.6, p. 44).
down by other living The number and types of
organisms atnqbtmhis N * organisms an ecosystem
process contributes to
the system as awhole <_ All organisms, both land-based and gﬁgﬁg;&?ﬂgm (t)fr)]e
(MA, p.53). aguatic, are interconnected by their need abiotic factors (NAEP L8.7
for food. This network of interconnections 44: se dlso California )
isreferred to asafood wek_). The entire Science standards, p. 33).
Energy can change earth can be considered a single global
from one form to food yveb, and food.webs can.also be
another in living described for a particular environment. At
things (AAASL, 5E/3, the base of any food web are organisms
p. 79). lhgt make their own food, followed by the
animalsthat eat }hem, and then the animals The world contains awide
that eat those animals and so forth diversity of physical
(AAAS2, 5D/M4, p. 33). conditions, which creates a

Climate, topography, and
habitats influence species
diversity (AFWA CE).

A

A

In all environments, organisms

with similar needs may compete
with one another for limited

¥ resources, including food, space,
sunlight (AAASL, water, air, and shelter (AAAS2,
5E/3, p. 79). 5d/M1a. .33).

Almost all food energy
comes originally from

wide variety of
environments. In any
particular environment, the
growth and survival of
organisms depend on the
physical conditions
(AAAS2, 5D/M1b, p. 23).

A A

A

world. There are
somewhat different kinds
in different places
(AAAS2, 5D/P2, p. 33).

Diversity

AFWA Scope and Sequence

There are millions of Energy fromthe sunis Plants and animals both Organisms interact with Cha"q&s nan
different kinds of used by plants to produce need to take in water, and one another in various ways organism’s habitat are
individual organisms that sugars (photosynthesis) € animals need to take in besides providing food sometimes beneficial
inhabit the earth at any one and istransferred within a food. In addition plants (AAAS2, 5D/E3a, p. 33). toit and sometimes
time-some very similar to food chain from need light (AAASL, harmful (AAAS2,
each other, some very producers (plants) to 5E/1, p. 79). A SD/E4, p. 33).
different (AAAS2, 5A/E3 consumers to
(SFAA), p. 31). decomposers (MA, p. 49, A

Gr 3-5).
Living things are found Animals eat plants or For a particular
almost everywhere in the Some source of Most living things other animals for food

“Energy” is needed for need water, food and may also use plants '
all organisms to stay §— adar (AAASL > (or even other animals) aswell, and
alive and grow 5C/2, p. 79). for shelter and nesting

(AAASL, 5E/2, p. 79). (AAAS2, 5D/P1, p. 33).

Energy I nteractions among organisms

environment some kinds
of plants and animals
thrive, some do not live

survive at al (AAAS2,
5D/E1, p23).

some do not

Dependence on environment
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Standard 1. Conservation and management of terrestrial and water resources are essential to sustaining fish and wildlife, the outdoor
landscape, and the quality of our lives.

AFWA Core Concepts Key themes GradeK-4 Grades 5-8 Grade 9-12
Concepts & Indicators Concepts & Indicators Concepts & Indicators
1.5. Fish and wildlife are I nteractions Concepts Concepts Concepts
present in nearly all areas of among e Animals eat plants or other animals | e Inall environments, organisms e Ecosystems can be reasonably
the earth. Each ecosystem has | organisms for food and may also use plants with similar needs may compete stable over hundreds or thousands

characteristic species

1.5.1. Climate,
topography, and habitats
influence species diversity.
1.5.1. All living things are
connected to each other
and their environment.

e Plantsand animalsin
ecological systemslive
in aweb of
interdependencein
which each species
contributes to the
function of the overall
system.

e Energy fromthesunis
captured by plants and
enters the animal world
primarily through
animalsthat eat plants.

e Interactions between
different fish and
wildlife populations
include competition,
predation, and
symbiosis.

1.5.3. Each species

occupies a niche within its

(or even other animals) for shelter
and nesting (AAAS2, 5D/P1, p.
33).

e Organisms interact with one
another in various ways besides
providing food. Many plants
depend on animals for carrying
their pollen to other plants or for
dispersing their seeds (AAAS2
5D/E3a,b p. 33).

Sample Indicators:

e K-2: Observe how (fish, wildlife
and habitat) organisms interact
with one another. Ask questions
about objects, organisms, and
eventsin the environment. Make
predictions based on observed
patterns (MA S, p. 11).

e K-2: Name and use simple

equipment and tools to gather data

and extend the senses (rulers,
meter sticks, thermometers, hand
lenses, and balances) (MA <,
p.11) and binoculars.

¢ Record observations and data with
pictures, numbers or written
statements (MA, p. 11).

with one another for limited
resources, including food, space,
water, air, and shelter (AAAS2,
5d/M1a, p.33).

¢ All organisms, both land-based and

aquatic, are interconnected by their
need for food. This network of
interconnectionsisreferred to as a
food web. The entire earth can be
considered a single global food
web, and food webs can aso be
described for a particular
environment. At the base of any
food web are organisms that make
their own food, followed by the
animals that eat them, and then the
animals that eat those animals and
so forth (AAAS2, 5D/M4, p. 33).

e The number and types of
organisms an ecosystem can
support depends on the resources
available and on abiotic factors.
(NAEP, p. 44; see also CA Sc/SS,
p. 33).

e Two types of organisms may
interact with one another in several
ways. They may beina
producer/consumer, predator/prey,

of years. As any population grows,
itssizeislimited by one or more
environmental factors: availability
of food, availability of nesting
sites, or number of predators
(AAAS2, 5D/H1, p. 23).

¢ Availability of overall habitat and
its arrangement is influenced by
human interaction (AFWA CE).

Sample Indicators

e Explain how fish and wildlife, and
all the physical components of
ecosystems are connected.

¢ Analyze how fish and wildlife
stakeholders are dependent on the
health of ecosystems (AFWA CE).

e Explain how fish and wildlife
resources are managed in an
ecosystem, to maintain ecosystem
health (AFWA CE).

e Explain how the environment and
interactions between organisms can
affect the number of species and
the diversity of speciesin an
ecosystem.

e Describe how matter cycles and
energy flow through different

AFWA Scope and Sequence
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AFWA Core Concepts Key themes GradeK-4 Grades5-8 Grade 9-12
Concepts & Indicators Concepts & Indicators Concepts & Indicators
environment. or parasite/host relationship. Or, levels of organizationin living
one organism may scavenge or systems and between living
decompose another. Relationships systems and the physical
may be competitive or mutually environment. Explain how some
beneficial. Some species have energy is stored and muchis
becomes so adapted to each other dissipated into the environment as
that neither could survive without thermal energy (e.g., food webs
the other (NAEP, p. 44). and energy pyramids) (OH Sc, p.
65).
Sample I ndicators
¢ Analyze theroles of organisms as
part of interconnected food webs,
populations, communities, and
ecosystems.
e Describe interactions between
different fish and wildlife
populations include competition,
predation, and symbiosis, and
human interaction recreation and
science-based management.
o Discuss predator/prey relationships
and identify predators and prey in
an ecosystem and predict what
might happen when the
predator/prey balance changes.
¢ Analyze natural factors that
influence populations (e.g.,
temperature and climate, soil
composition, predation, habitat).
Energy flow Concepts Concepts Concepts
e Most living things need water, food | e Energy can change from oneform | e The chemical elementsthat make
and air (AAASL, 5C/2, p. 79). to another in living things up the molecules of living things
¢ Plants and animals both need to (AAAS], 5E/3, p. 79). pass through food webs and are
takein water, and animalsneedto | e One of the most general combined and recombined in
AFWA Scope and Sequence Page 30 of 105




AFWA Core Concepts Key themes GradeK-4 Grades5-8 Grade 9-12

Concepts & Indicators Concepts & Indicators Concepts & Indicators
takein food. In addition plants distinctions among organismsis different ways. ...Continual input
need light (AAASL, 5E/1, p. 79). between plants, which use sunlight of energy from sunlight keeps the

e Some source of “energy” is needed to make their own food, and process going (AAASL, 5E/3, p.
for all organisms to stay alive and animals, which consume energy- 79).
grow (AAASL, 5E/2, p. 79). rich foods (AAASL, 5A/1, p. 79).

e Energy from the sun is used by e Almost all food energy comes SampleIndicators: Usefish and
plants to produce sugars originally from sunlight (AAAS1, | wildlife asexamples.
(photosynthesis) and is transferred 5E/3, p. 79). e Explain how life can be sustained
within afood chain from producers | e Dead plants and animals are broken by obtaining, transporting,

(plants) to consumers to down by other living organisms releasing, and eliminating matter
decomposers (MA Sc, p. 49). and this process contributes to the and energy. Show how fisheries
system as awhole (MA Sc, p. 53). and wildlife management biologists

Sample Indicators. Usefish and apply this concept.

wildlife as examples. Sample Indicators. Usefish and e Explain how energy fromthe sunis

¢ Recognize and describe how living | wildlife as examples. captured in the process of
things need constant energy e |llustrate how individual organisms photosynthesis by plants and enters
supplied from food or light. use matter and energy for life the animal world primarily through

processes. animalsthat eat plants.
e Explain how the sun provides the
energy to power life cycles.
e Explain the roles and relationships
among producers, consumers, and
decomposers in the process of
energy transfer in afood web (MA
Sc, p. 53).
Diversity Concepts Concepts Concepts

e Living things are found almost
everywhere in the world. There are
somewhat different kindsin

different places (AAAS2, 5D/P2, p.

33).

e There are millions of different
kinds of individual organisms that
inhabit the earth at any one time-

¢ Climate, topography, and habitats
influence species diversity (AFWA
CE).

e The number of organisms and
populations an ecosystem can
support depends on the biotic
resources available and abiotic
factors, such as quantity of light

e Each species occupies aniche
within its environment (AFWA
CE).

e Changesin an ecosystem can affect
biodiversity, and biodiversity
contributes to an ecosystem
equilibrium (CO Sc).

¢ Although the interrel ationships and

AFWA Scope and Sequence
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AFWA Core Concepts Key themes GradeK-4 Grades 5-8 Grade 9-12
Concepts & Indicators Concepts & Indicators Concepts & Indicators
some very similar to each other, and water, range of temperatures, interdependence of organisms may
some very different (AAAS2, and soil composition (NAEP). generate biological communitiesin
5A/E3 (SFAA), p. 31). ecosystems that are stable for
¢ When the environment changes Samplelndicators: Usefish and hundreds or thousands of years,
some plants and animals survive wildlife as examples. ecosystems always change when
and reproduce; othersdie or move | e Analyze natural factors that climate changes or when one or
to new locations (NAEP). influence populations (e.g., more new species appear as a result
¢ Variation among individuals within temperature and climate, soil of migration or local evolution. The
apopulation increases the composition, predation, habitat). impact of the human species has
probability that the population will | e Investigate the characteristics of major consequences for other
survive when there are changesina | fish and wildlife, and classify species (NAEP).
natural system (CA Sc/SS, p.10). diverse organisms according to
specific characteristics. Sample Indicators. Usefish and
Sample Indicators: Usefish and o Show understanding (explain or wildlife as examples.
wildlife as examples. model) of biodiversity asthe e Classify fish and wildlifeinto
e K-2: Identify similarities and variety of life on earth, including groups according to structural,
differences among a wide variety of |  variety within each species of fish genetic and other characteristics.
living organisms. and wildlife, among speciesin e Explain how natural and human
e K-2: Go outside and collect and communities, and among factors influence species diversity.
catalog examples of diverse flora communities. e Understand that each species
and fauna. ¢ Develop abiotic index of aguatic occupies a niche within its
e Describe and compare features of insects. environment.
local fish and wildlife (e.g., color, ¢ Survey a habitat recording biotic e Develop an mstrumgnt and useto
shape, size, texture). information (species number, cpllept dqta compari nglthe
« Inventory the diversity of local fish habitat type, location and time). biodiversity in two defined areas
and wildlife. o Inventory the diversity of local (natural versus built).
fish and wildlife, indicating e Usetechnological resourcesto
species of greatest concern to state inventory the diversity of local fish
agencies responsible for fish and and wildlife, indicating species of
wildlife. greatest concern to state agencies
responsible for fish and wildlife,
and report data to authorities
asking biodiversity questions.
Dependence on See Standard 1.2/Map 1.2 See Standard 1.2/Map 1.2 See Standard 1.2/Map 1.2

environment
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Map 1.6. Ecological succession isa process involving continuous replacement of one community by another.

Direct and indirect changes to natural
systems that result from human
population growth and operation and

expansion of communities may
Although the interrelationships influence population size within
and interdependence or ecosystems and influence the
organisms may generate composition and viability of natural
biological communitiesin systems (CA Sc/SS, p. 58).
ecosystems that are stable for
hundreds or thousands of years, 9-12
When an environment, ecosystems always change
including other when climate changes or when :
organisms that inhabit one or more new Species appear < Human beings are part of
it changes, the survival as aresult of migration or local carth’s ecosystem. Human
value of inherited evolution. The impact of the activities can deliberately or
characteristics may human species has major lnaQ\{el”t_entl)_/, alter the
change... (AAASI, conseguences for other species equilibrium in ecosystems
5F/6, p. 83). (NAEP). (AAAS2, 5D/H3, p. 33).

N\ f i

\

Ecosystems have gharjgedl Human activities ... can
throughout geolqgu: timein influence the long-term
response to physical functioning and health of natural
conditions, interactions systems. These impacts can
among organisms, and the include changing the natural
actions of humans (MA Sc, p. course of inherited characteristics
53). and thus, the evolution and
A diversity of species (CA Sc/SS,
p. 37).
5-8
Human activities. .. have
. . changed the earth’s land, oceans
Changes in environmental and atmosphere. Some of these
conditions can affect the < changes have décreased the
survival of individual capacity of the environment to
organisms and entire species support some life forms
(AAAS2, 5F/M2b, 33). (AAAS2, 4CIM7. p. 33).
A A
Humans change environments
Ecosystems change over time inways that can be either
(PA ENV). beneficial or detrimental for
themselves and other organisms
(NSES, p.129).
K-4

Actions by humans often have
an impact on the functioning
and health of natural systems
CA SC/SS, p. 7).

. . Human impact
Chanaina environment
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Standard 1. Conservation and management of terrestrial and water resources are essential to sustaining fish and wildlife, the outdoor
landscape, and the quality of our lives.

process involving continuous
replacement of one
community by another.
1.6.1. Assuccession
occurs fish and wildlife
found in that community
will change.
1.6.2. Natural events and
human activities affect the
rate and direction of
succession.

environments

o Ecosystems change over time
(PA ENV).

Sample Indicators: Usefish and

wildlife as examples.

o K-2: Identify changes that occur/
may occur in your local area.

e K-2: Talk to your
parents/community members Or
look at old photos and describe
what your community used to
look like and what has changed.

e Changesin environmental conditions
can affect the survival of individua
organisms and entire species
(AAAS2, 5F/M2Db, 33).

¢ Ecosystems have changed
throughout geologic timein response
to physical conditions, interactions
among organisms, and the actions of
humans (MA Sc, p. 53).

SampleIndicators: Usefish and

wildlife as examples.

e Explain that some environmental
changes occur slowly while others
occur rapidly (e.g., forest and pond
succession, fires and decomposition)
(OH c).

e |llustrate how physical processes
produce changesin ecosystems, e.g.
the process of succession after a
forest fire or desertification (NH SS).

e Design an investigation from a
testable question related to change
over time in ecosystems,
communities, populations, or
organisms. The investigation may be
a complete experimental design or
may focus on systematic observation,
description, measurement, and/or
data collection and analysis (VA Sc).

AFWA Core Concepts Key themes GradeK-4 Grades 5-8 Grade 9-12
Concepts & Indicators Concepts & Indicators Concepts & Indicators
1.6. Ecological successionisa | Changing Concepts Concepts Concepts

¢ Although the interrel ationships and
interdependence of organisms may
generate biological communitiesin
ecosystems that are stable for
hundreds or thousands of years,
ecosystems always change when
climate changes or when one or more
new species appear as aresult of
migration or local evolution. The
impact of the human species has
major consequences for other species
(NAEP).

e When an environment, including
other organisms that inhabit it
changes, the survival value of
inherited characteristics may
change... (AAASI, 5F/6, p. 83).

SampleIndicators: Usefish and

wildlife as examples.

¢ Describe the steps of succession in
various biotic communities.

e Compare the stages of succession
and how they influence the cycles
existing in an ecosystem (PA ENV).

e Analyze changesin population size
and biodiversity (speciation and
extinction) that result from the
following: natural causes, changes
in climate, human activity, and the

AFWA Scope and Sequence
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AFWA Core Concepts

Key themes

GradeK-4
Concepts & Indicators

Grades5-8
Concepts & Indicators

Grade 9-12
Concepts & Indicators

introduction of invasive and non-
native species (MA Sc, p. 56).

Human impact

See Standard 1.1/ Map 1.1

Concepts

e Human activities (e.g., human
population growth and expansion of
communities, production and
consumption of natural resources, the
operation and expansion of human
communities and the laws,
regulations, policies, and incentives
that govern management of natural
systems) can influence the long-term
functioning and health of natural
systems. These impacts can include
changing the natural course of
inherited characteristics and thus, the
evolution and diversity of species
(CA Sc/SS, p. 37).

For other concepts and I ndicators see
Standard 1.1/ Map 1.1

Concepts

e Direct and indirect changes to natural
systems that result from human
population growth and operation and
expansion of communities may
influence population size within
ecosystems and influence the
composition and viability of natural
systems (CA Sc/SS, p. 58).

For other concepts and I ndicators see
Standard 1.1/ Map 1.1
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The greater the diversity of the gene pool
of a species, the greater the chances that

some individuals will be able to adapt to
the changes, reproduce, and carry on the
species (KS EE, p. 7).

Map 1.7. Species differ in their ability to adapt.

The ability of an organism to survive in
its environment is dependent on its

The quantity and characteristics of the byproducts
generated by human activities affect natural
systems. The capacity of natural systems to adjust
to human-caused alterations depends on the scope,
scale, and duration of the activity, and on the

Human activities such as reducing the
amount of forest cover, increasing the
amount and variety of chemicals
released into the atmosphere, and
intensive farming, have changed the
earth’s land, oceans, and atmosphere.
Some of these changes have decreased
the capacity of the environment to
support some life (AAAS. 4C/IM7 p. 21;
see also CA Sc/SS, p. 58).

?

genetically determined capabilities. 0-12
Individual organisms cannot simply nature and health of the natural system. In cases -
decide to adapt or change their genetic where the adaptive characteristics of a species are Human beings are part of
makeup in order to survive (CA Sc/SS, insufficient to respond to the degree of change, carth’s ecosystem. Human
p. 59). extinction can occur (CA So/SS, p. 37). activities can deliberately or
inadvertently, alter the
A equilibrium in ecosystems
(AAAS2, 5D/H3, p. 33).
A
Human activities can induce
hazards through resource
acquisition, urban growth,
land-use decisions, and
waste disposal. Such
activities can accelerate
many natural changes
(NSES, p. 168).
5-8
There are many different causes of
extinction. Some of these are natural -
while others are human-induced. (CA g;f;:dafﬁ:éz?ﬁ; S {;\z
Sc/SS, p. 37). oceans and atmosphere. Some
A of these changes have
decreased the capacity of the
environment to support some
life forms (AAAS2, 4C/IM7,
n. 33).
When the en\(i ronment phanges some Natural systems Human activities Humans change
plants and animals survive and proceed through cycles such as energy environments in ways that
reproduce; others die or move to new and processes that are consumption, use of  |qg can be either beneficial or
locations (NAEP). required for their goods, and detrimental for themselves
functioning. Extinction < generation of and other organisms (NSES,
* can occur in response to byproducts as aresult p.129).
human activity or of human activity can
Different kinds of organisms are natural cataclysms (CA resultin the
adapted for living in different Sc/SS, p. 17). extinction of species
environments (NAEP; see also CA (CA Sc/SS, p. 17). K-5

Sc/SS, p. 16).

*

For a particular environment some
kinds of plants and animals thrive,
some do not live as well, and some
do not survive at all (AAAS2,
5D/EL, p23).

Adaptations/ survival

AFWA Scope and Sequence

Actions by humans often
have an impact on the
functioning and health of
natural systems (CA Sc/SS,

p. 7).

Human impact
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Standard 1. Conservation and management of terrestrial and water resources are essential to sustaining fish and wildlife, the outdoor
landscape, and the quality of our lives.

AFWA Core Concepts Key themes GradeK-4 Grades5-8 Grade9-12
Concepts & Indicators Concepts & Indicators Concepts & Indicators
1.7. Species differ in their Adaptations/ Concepts Concepts Concepts

ability to adapt.
1.7.1. Fish and wildlife are
adapted to their
environment in ways that
enable them to compete and
survive.
1.7.2. The more adaptable a
speciesis, the more likely it
isto thrive.
1.7.3. Most species that are
endangered or threatened in
North America became so
asaresult of natural or
human-caused changesin
their habitat and their
inability to adapt or adjust
to such changes.

Survival

e For aparticular environment some
kinds of plants and animalsthrive,
some do not live as well, and some
do not survive at all (AAAS2,
5D/EL, p.23).

e Different kinds of organisms are
adapted for living in different
environments (NAEP; see d'so CA
Sc/SS, p. 16).

¢ \When the environment changes,
some plants and animals survive
and reproduce; others die or move
to new locations (NAEP).

e Natural systems proceed through
cycles and processes that are
required for their functioning.
Extinction can occur in response to
human activity or natural
cataclysms (CA Sc/SS, p. 17).

SampleIndicators: Usefish and

wildlife as examples.

e |dentify plant and animal
adaptations and describe therole
that these adaptations have made to
the survival of the species (KS EE,
p.8).

e Describe how plants and animals
respond to changesin the
environment.

o There are many different causes of
extinction. Some of these are
natural while others are human-
induced (CA Sc/SS, p. 37).

Sample Indicators: Usefish and

wildlife as examples.

¢ Discuss how human actions affect
the status of endangered and
threatened species (AWFA CE)

e Compare natural and human-
induced causes of extinction.

o Describe the following adaptations
for survival in the environment:
coloration, mimicry, odor glands,
beaks, feet, fur, ears, etc. (AR Sc).

o The ability of an organism to
survivein its environment is
dependent on its genetically
determined capabilities. Individual
organisms cannot simply decide to
adapt or change their genetic
makeup in order to survive (CA
Sc/SS, p. 59).

e The greater the diversity of the
gene pool of a species, the greater
the chances that some individuals
will be able to adapt to the changes,
reproduce, and carry on the species
(KSEE, p. 7).

e The quantity and characteristics of
the byproducts generated by human
activities affect natural systems.
The capacity of natural systemsto
adjust to human-caused alterations
depends on the scope, scale, and
duration of the activity, and on the
nature and health of the natural
system. In cases where the adaptive
characteristics of a speciesare
insufficient to respond to the
degree of change, extinction can
occur (CA <c/SS, p. 37).

Sample Indicators: Usefish and
wildlife as examples.
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AFWA Core Concepts

Key themes

GradeK-4
Concepts & Indicators

Grades 5-8
Concepts & Indicators

Grade9-12
Concepts & Indicators

¢ Explain how genetic diversity
among individuals within a species
increases the chances of survival of
the species when environmental
changes occur (KS EE, p. 7).

e Explain how biodiversity of species
in an environment increases the
chances of survival of at least afew
species (KS EE, p. 7).

Human impact

See Standard 1.1and 1.3/ Maps 1.1
and 1.3.

See Standard 1.1and 1../ Maps 1.1
and 1.3

For other Concepts and Indicators
see Standard 1.1and 1.3/ Maps 1.1
and 1.3.
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Although the interrelationships and
interdependence or organisms may

Map 1.8. Conserving biodiversity isimportant.

Human activities such as reducing the amount of
forest cover, increasing the amount and variety of
chemicals released into the atmosphere, and intensive
farming, have changed the earth’s land, oceans, and
atmosphere. Some of these changes have decreased
the capacity of the environment to support some life
(AAAS. 4C/M7 p. 21; also see CA SC/SS, p. 58).

generate biological communitiesin
ecosystems that are stable for hundreds 9-12
or thousands of years, ecosystems -
aways change when climate changes
or when one or more new species Human species has a major impact on
appear asaresult of migration or local ¢ other speciesin many ways: reducing
3’0'9"0“- The_lmpact of the human the amount of the earth’s surface Human beings are
Species has major consequences for available to other species, interfering part of carth’s
other species (NAEF). with their food sources, changing the ecosystem. Human
temperature and chemical composition ‘ activities can
* Changes in an ecosystem can of their habitats, introducing foreign deliberately or
affect biodiversity and species into their ecosystem, and inadvertently, alter
Each species occupies a niche within biodiversity contributes to an < altering organisms directly through the equilibrium in
its environment (AWFA CE). ecosystem equilibrium (CO selective breeding and genetic ecosystems (AAAS2,
i S0). engineering (AAAS2, 3C/H4, p. 23). 5D/H3, p. 33).
Human activities can induce
hazards through resource
acquisition, urban growth, land-
use decisions, and waste disposal
Such activities can accelerate
many natural changes (NSES, p.
168).
5-8
"he number of organisms and
opulations an ecosystem can support -
epends on the biotic resources Climate, topography, and .
e ol w0k s ] s e e et s s
uantity of light and water, range of diversity (AFWA CE). and atmosphere. Some of these
amperatures, and soil composition changes have decreased the
NAEP). A capacity of the environment to
A support some life forms
(AAAS2, 4CIM7, p. 33).
A
fariation among individuals within & When the environment changes fuman activities such as energy Humans change environments
opulation increases the probability [ some plants and animals survive onsumption, use of goods, and in ways that can be either
1at the population will survive when and reproduce; others die or eneration of byproducts as aresult ‘ beneficial or detrimental for
~ere are changes in a natural system move to new locations (NAEP). f human activity can result in the themselves and other
CA Sc/SS, p. 10). xtinction of species (CA Sc/SS, organisms (NSES, p.129).
? 1.17).
“here are millions of different kinds
f individual organisms that inhabit
e earth a any one time-some very
imilar to each other, some very K-4
lifferent (AAAS2, 5A/E3 (SFAA), p
.
Aving thing_s are found dmost Actions by humans often have
verywhere in the world. There are an impact on the functioning and
omewhat different kinds in different health of netural systems (CA
laces (AAAS2, 5D/P2, p. 33). S/SS, p. 7).
Biodiversity Human impact
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Standard 1. Conservation and management of terrestrial and water resources are essential to sustaining fish and wildlife, the outdoor
landscape, and the quality of our lives.

important.
1.8.1. Isolated ecosystems
and populations are more
vulnerable to environmental
change than well connected
ecosystems.
1.8.2. Native species are
important to the stability of
an ecosystem.
1.8.3. Exotic/non-native
speciesintroduced into a
community can change the
dynamics of that
community.
1.8.4. Reintroduction of fish
or wildlife into its former
range may be possible if
conditions such as suitable
habitat and social
acceptance exist.

e Living things are found almost
everywherein the world. There are
somewhat different kindsin
different places (AAAS2, 5D/P2, p.
33).

e There are millions of different
kinds of individual organisms that
inhabit the earth at any one time-
some very similar to each other,
some very different (AAAS2,
5A/E3 (SFAA), p. 31).

¢ When the environment changes,
some plants and animals survive
and reproduce; others die or move
to new locations (NAEP).

e Variation among individuals within
apopulation increases the
probability that the population will
survive when there are changesin a
natural system (CA Sc/SS, p.10).

Sample Indicators: Usefish and

wildlife as examples.

e K-2: Observe and record/ describe
and compare features of local fish
and wildlife (e.g., color, shape,
Ssize, texture).

e K-2: Sort living things by various
characterigtics.

o K-2: Observe biodiversity at the

¢ Climate, topography, and habitats
influence species diversity.

e The number of organisms and
populations an ecosystem can
support depends on the biotic
resources available and abiotic
factors, such as quantity of light
and water, range of temperatures,
and soil composition (NAEP).

SampleIndicators: Usefish and

wildlife as examples.

e Analyze natural factors that
influence populations (e.g.,
temperature and climate, soil
composition, predation, habitat).

e Investigate the characteristics of
fish and wildlife, and classify
diverse organisms according to
specific characteristics.

¢ Create a chart that illustrates
biodiversity asthe variety of life on
earth, including variety within each
species of fish and wildlife, among
speciesin communities, and among
communities.

e Develop abiatic index of aquatic
insects.

e Survey a habitat recording biotic
information (species number,

AFWA Core Concepts Key themes GradeK-4 Grades 5-8 Grade 9-12
Concepts & Indicators Concepts & Indicators Concepts & Indicators
1.8. Conserving biodiversity is | Biodiversity Concepts Concepts Concepts

e Each species occupies a niche
within its environment.

e Changesin an ecosystem can affect
biodiversity, and biodiversity
contributes to an ecosystem
equilibrium (CO <c).

¢ Although the interrel ationships and
interdependence of organisms may
generate biological communitiesin
ecosystems that are stable for
hundreds or thousands of years,
ecosystems always change when
climate changes or when one or
more new Species appear as a result
of migration or local evolution. The
impact of the human species has
major consequences for other
species (NAEP).

SampleIndicators: Usefish and

wildlife as examples.

¢ Classify fish and wildlife into
groups according to structural,
genetic and other characteristics.

e Explain how natural and human
factors influence species diversity.

e Explain how each species occupies
aniche within its environment.

e Develop aninstrument and use to
collect data comparing the

AFWA Scope and Sequence
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AFWA Core Concepts

Key themes

GradeK-4
Concepts & Indicators

Grades5-8
Concepts & Indicators

Grade 9-12
Concepts & Indicators

playground.

e K-2: Go outside and collect and
catalogue examples of local flora
and fauna.

o |dentify similarities and differences
among awide variety of living
organisms.

o Use basic observation techniques to
inventory the diversity of local fish
and wildlife.

habitat type, location and time).

¢ Use technological resources, to
inventory the diversity of local fish
and wildlife, indicating species of
greatest concern.

biodiversity in two defined areas
(natural versus built).

e Usetechnological resources, to
inventory and report the diversity
of local fish and wildlife, indicating
species of greatest concern.

Human impact

See Standard 1.1and 1.3/ Maps 1.1
and 1.3.

See Standard 1.1and 1.3/ Maps 1.1
and 1.3.

Concepts

e Human species has a major impact
on other species in many ways:
reducing the amount of the earth’s
surface available to other species,
interfering with their food sources,
changing the temperature and
chemical composition of their
habitats, introducing foreign
speciesinto their ecosystem, and
altering organisms directly through
selective breeding and genetic
engineering (AAAS2, 3C/H4, p.
23).

For other Concepts and I ndicators
see Standard 1.1and 1.3/ Maps 1.1
and 1.3.
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Map 1.9. Fish and wildlife can be conserved and restored through science-based management which considers the needs

of humans as well as those of fish and wildlife.

Ecosystems can be reasonably stable
over hundreds or thousands of years.
As any population grows, itssize is
limited by one or more
environmental factors: availability
of food, availability of nesting sites,
or number of predators (AAAS2,
5D/H1, p. 23).

Human beings are part of
earth’s ecosystem. Human
activities can deliberately or
inadvertently, alter the
equilibrium in ecosystems
(AAAS2, 5D/H3, p. 33).

%

Since human activities can have
significant and lasting influence on
natural systems, it isimportant to
base decisions on as much
knowledge as possible. This
knowledge should include an
understanding of the influence of
human activities on natural systems
and an ability to assess social,
economic, political, and
environmental factors (CA Sc/SS, p.
58).

Decisionsrelated to natural systems
and natural resources often result in
the interaction between individual
rights and liberties and choices
related to the “common good” ( CA
Sc/SS, p. 160).

T

Enhancing and protecting habitat is

' critical to managing and conserving

fish and wildlife (AWFA CE).

A

and management. These laws,

the surrounding natural systems (CA
SC/SS, p. 157).

‘ Laws, regulations, policies and incentives
are developed by the federal, state, and

local governments to govern resource use

regulations, policies and incentives affect

9-12

Decisions made regarding natural

4_ resources and systems are often the

responsibility of state and local
governments (CA Sc/SS, p. 162).

T

The number of organisms an
ecosystem can support depends
on the resources available and
abiotic factors, such as quantity
of light and water, range of
temperatures, and soil
composition (NSES, p.158).

?

Decisions regarding natural resources and
natural systems ... [are] based on personal
views and beliefs (CA Sc/SS, p. 127).

Socio-cultural, legal, and political factors are
considered in the examination of individual
rights versus the common good. Such factors
are also considered in decisions regarding
land ownership and resource use (CA Sc/SS,
p. 129).

A

Organisms have basic
needs. For example,
animals need air, water,
and food; plants require
air, water, nutrients, and

The supply of many resourcesis limited. If
used, resources can be extended through
recycling and decreased use (NSES, p. 140).

light. Organisms can
survive only in
environments in which
their needs can be met

Some resources are basic materials, such as
air, water, and soil; some are produced from
basic resources, such as food, fuel and
building materials; and some resources are
nonmaterial, such as quiet places, beauty,

The factorsinfluencing decisions about

resources and natural systems vary with the
type of community and the particular needs
and priorities of that community. People in

urban, suburban, and rural environments are
likely to bring different perspectives to bear
when making decisions about resources and

natural systems. (CA Sc/SS, p. 88).

(NSES, p.129). X
security and safety (NSES, p. 140).
K-4
L . Resources are things that we get from the
x;:rhf\ggg t:rllrdwg;rneed P living and nonliving envi ronment to meet
(AAA’S, 50’/2, D 73;). :)hiln.%el:dsand wants of apopulation (NSES,
Basic needs Resource management
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Standard 1. Conservation and management of terrestrial and water resources are essential to sustaining fish and wildlife, the outdoor
landscape, and the quality of our lives.

AFWA Core Concepts Key themes GradeK-4 Grades5-8 Grade9-12
Concepts & Indicators Concepts & Indicators Concepts & Indicators
1.9. Fish and wildlife can be Resour ce Concepts Concepts Concepts
conserved and restored through | management o Resources are things that we get e Socio-cultural, legal, and political | e Decisions made regarding natural

science based management
which considers the needs of
humans as well as those of fish
and wildlife.
1.9.1. Fish and wildlife
management practices are
based on natural, physical,
and social sciences.
1.9.2. Wildlife
management practices
involve population and
habitat inventory and
monitoring, research,
manipulation of
populations, protection
and manipulation of
habitat, regulation, and
education.

o Wildlife populations
are managed through
such practices as
regulated hunting,
fishing and trapping;
artificial propagation;
stocking; and
transplanting as well as
predator and damage
control.

0 Enhancing and
protecting healthy
habitat are critical to
managing and
conserving fish and
wildlife.

0 Management of one

from the living and nonliving
environment to meet the needs and
wants of apopulation (NSES, p
140).

e Some resources are basic
materiass, such as air, water, and
soil; some are produced from
basic resources, such as food, fuel
and building materials;, and some
resources are nonmaterial, such as
quiet places, beauty, security and
safety (NSES, p. 140).

e The supply of many resources is
limited. If used, resources can be
extended through recycling and
decreased use (NSES, p. 140)

o The factors influencing decisions
about resources and natural
systems vary with the type of
community and the particular
needs and priorities of that
community. Peoplein urban,
suburban, and rural environments
arelikely to bring different
perspectives to bear when making
decisions about resources and
natural systems (CA Sc/SS, p. 88).

Sample Indicators: Usefish and

wildlife as examples.

o |dentify types of natural resources
and explain the difference
between renewable and non-
renewable resources.

o |dentify and explain various

factors are considered in the
examination of individual rights
versus the common good. Such
factors are also considered in
decisions regarding land
ownership and resource use (CA
Sc/SS, p. 129).

¢ Decisions regarding natural
resources and natural systems ...
[are] based on personal views and
beliefs (CA Sc/SS, p. 127).

Sample Indicators. Usefish and
wildlife as examples

e Identify natural, human and
capital resources and explain their
significance by 1) showing the
patterns of economic activity and
land use; 2) evaluating
perspectives and consegquences
regarding the use of resources
(VA SS, p. 37)

Describe the effects of the
interrelationship among multiple
natural resources and agricultural
practices (e.g. forestry
management, wildlife population
management, nutrient and
pesticide use) (VT, p. 7.6).
Describe how management and
development practices affect
resource conservation and
agricultural systems (e.g.,
deciding when and how to harvest
trees, fish, and wildlife; where to

resources and systems are often
the responsibility of state and
local governments (CA Sc/SS, p.
162).

e Laws, regulations, policies and
incentives are developed by the
federal, state, and local
governments to govern resource
use and management. These laws,
regulations, policies and
incentives affect the surrounding
natural systems (CA Sc/SS, p.
157).

o Decisionsrelated to natural
systems and natural resources
often result in the interaction
between individua rights and
liberties and choices related to the
“common good” (CA Sc/SS, p.
160).

¢ Since human activities can have
significant and lasting influence
on natural systems, it isimportant
to base decisions on as much
knowledge as possible. This
knowledge should include an
understanding of the influence of
human activities on natural
systems and an ability to assess
social, economic, political, and
environmental factors (CA Sc/SS,
p. 58).

e Enhancing and protecting habitat
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AFWA Core Concepts Key themes GradeK-4 Grades5-8 Grade9-12
Concepts & Indicators Concepts & Indicators Concepts & Indicators
species may affect perspectives from which people plant and how to grow crops, is critical to managing and
other species within view fish and wildlife. where to preserve wild aress, conserving fish and wildlife
the same ecosystem. o Name natural resources available where to locate businesses and (AWFA CE).
1.9.3. Fish and wildlife in the community and explain how | homes; and how farm practices
management decisions they are being used. can reduce their impacts on Sample Indicators: Usefish and
consider biological, streams) (VT, p. 7.6). wildlife as examples
economic, social, and * Investigate the relationships « Apply the concepts of scarcity,
political factors. between individuals, various resources, choice, opportunity
1.9.4. Conservation of fish groups of stakeholders and the cost, price incentives, supply,
and wildlife habitats environment and explain why demand, production and
provides human health, stakeholders with different views consumfotion (VA SS, p. 26)
recreation, aesthetic, and on resource management should « Explain how groups c,oricern.ed
economic benefits. work together. about fish and wildlife
* L(:\Iegg)tloiv\;z ﬁ}igﬂgﬁgﬁ;gﬂ? conservation and the environment
and fish and wildlife and can meet their needs and wants as
acknowledge that people may hold well as wants and needs of society
different views on management asawhole.
and conservation issues. ¢ Evaluate methods used to manage
natural resources (e.g.
reintroduction of wildlife, fire
ecology) (AZ <, p. 140).
¢ Evaluate how science, technology
and socio/economic principles are
used by individuals, private groups
and governments to make
informed decisions about natural
resources and agricultural
management (e.g., managing farm
and urban nutrients/crops,
establishing town zoning, pollution
emission standards, hunting and
fishing regulations or
adding/removing a species) (VT,
p. 7.6).
Basic needs See Standard 1.1/Map 1.1 See Standard 1.1/Map 1.1 See Standard 1.1/Map 1.1
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AFWA K-12 Conservation Education Scope and Sequence

STANDARD 2

Students should understand and actively participate in the stewardship and
support of our natural resources.

2.1. A person’s culture affects his or her view and use of fish and wildlife and their
habitats.

2.2. The distribution and abundance of fish and wildlife provide significant
economic benefits.

2.3. Everyone impacts fish and wildlife and their habitats and as human
popul ations grow, impacts on natural resources increase.

2.4. Unlike other organisms, only humans have the capacity and responsibility to
consider the effects of their actions on the environment.
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Standard 2: Themesat a Glance

Map number and descriptor Key Key Key Key
Themel Theme 2 Theme 3 Theme 4
2.1. A person’s culture affects his or Role of Use of
her view and use of fish and wildlife Culture Resources
and their habitats.
2.2. The distribution and abundance of Use of Resource
fish and wildlife provide significant Resources | Distribution
economic benefits.
2.3. Everyone impacts fish and wildlife | Role of Human
and their habitats and as human Citizens Impact
populations grow, impacts on natural
resources increase.
2.4. Unlike other organisms, only Role of Role of Resource Human
humans have the capacity and Citizens Culture | Management | Impact

responsibility to consider the effects of
thelr actions on the environment.
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Standard 2 by Theme

Theme

Standards

Role of Culture

2.1 A person’s culture affects his or her view and use of fish and
wildlife and their habitats.

2.4 Unlike other organisms, only humans have the capacity and
responsibility to consider the effects of their actions on the
environment.

Use of Resources

2.1 A person’s culture affects his or her view and use of fish and
wildlife and their habitats.

2.2 The distribution and abundance of fish and wildlife provide
significant economic benefits.

Resour ce Distribution

2.2 The distribution and abundance of fish and wildlife provide
significant economic benefits.

Role of Citizens

2.3 Everyone impacts fish and wildlife and their habitats and as
human popul ations grow, impacts on natural resources increase.
2.4 Unlike other organisms, only humans have the capacity and
responsibility to consider the effects of their actions on the
environment.

Human I mpact

2.3 Everyone impacts fish and wildlife and their habitats and as
human popul ations grow, impacts on natural resources increase.
2.4 Unlike other organisms, only humans have the capacity and
responsibility to consider the effects of their actions on the
environment.

Resource 2.4 Unlike other organisms, only humans have the capacity and
M anagement responsibility to consider the effects of their actions on the
environment.
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Map 2.1. A person's culture affects his or her view and use of fish and wildlife and their habitats.

The development of new materials and the
increased use of existing materials by a
growing human population have led to the
removal of resources from the environment
much more rapidly than they can be replaced
by natural processed. Disposal of waste
materials has also become a problem. Solving

these problems requires systematic efforts
involving both social and technological

9-12

innovations (AAAS2, 8B/H7, p. 23).

Since human activities can have
significant and lasting influence on
natural systems, it isimportant to base

Natural systems provide resources (goods
and ecosystem services) upon which
humans rely. The resources available in
these nations help determine their cultures,
economies, and lifestyles (CA Sc/SS, p.

decisions on as much knowledge as
possible. This knowledge should include
an understanding of the influence of
human activities on natural systems and
an ability to assess social, economic,

155).

/

N\

political, and environmental factors (CA
SC/SS, p. 58).

A

Decisions regarding natural resources and
natural systems made during various
historical periods were based on personal
views and beliefs and incomplete or
erroneous information. Ongoing scientific
discovery during this time focused on
improving the base of knowledge, a process
that continues today (CA Sc/SS, p. 127).

I

Peoples had the same needs as we do

today (e.g., water, food, shelter) even

though we often meet some of those needs
in different ways (CA Sc/SS, p. 105).

A

The pursuit of recreation has
influenced the geographic extent,
composition, biological diversity,
and viability of natural systems
(e.g., park development, trail use,
off-road vehicles) and called for
new laws, regulations, and policies
(CA Sc/SS, p. 102).

A

5-8

The beliefs, customs, ceremonies, traditions,
and social practices of varied cultures are
significantly influenced by the natural

Location, weather, and the physical
environment interact to create specific
conditions that determine the goods and
ecosystem services that humans use for

‘/V food, clothing, shelter, transportation,
systems where those cultures are located and and recreation (CA Sc/SS, p. 83).

by the natural resources upon which these
cultures depend (CA Sc/SS, p. 84).

T

Decision-making in a community of varied
culturesiis influenced by socio-cultural
factors including differing traditions and
beliefs (CA Sc/SS, p. 84).

Role of culture

AFWA Scope and Sequence

|

The living and nonliving components
of an ecosystem and their interactions
produce goods essential to human life
and integral to our economies and
cultures (CA Sc/SS, p. 21).

People need water, food, air, waste N - -
removal, and a particular range of The environment provides
temperatures in their environment, humans with food, shelter,
just as other animals do —P>| objects for trade and
(AAASBAIP2, p. 23). ;fge/(a/tiAogalla opportunities

Use of resources
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Standard 2. Students should understand and actively participate in the stewardship and support of our natural resources.

AFWA Core Concepts Key themes GradeK-4 Grades5-8 Grade 9-12
Concepts & Indicators Concepts & Indicators Concepts & Indicators
2.1. A person's culture Role of culture Concepts Concepts Concepts

affects his or her view and

use of fish and wildlife and

their habitats.
2.1.1. People usefish
and wildlife resources
for food, shelter,
clothing, and other
products; practices that
have continued
throughout history.
2.1.2. Fish and wildlife
provide arecreational
focus for millions of
peoplein North
America

e The beliefs, customs, ceremonies,
traditions, and social practices of
varied cultures are significantly
influenced by the natural systems
where those cultures are located and by
the natural resources upon which these
cultures depend (CA Sc/SS, p. 84).

¢ Decision-making in acommunity of
varied culturesisinfluenced by socio-
cultural factorsincluding differing
traditions and beliefs (CA Sc/SS, p.
84).

Sample Indicators. Using fish and

wildlife as examples

o K-2: Describe histher family culture
(e.g. food, customs).

o K-2: Compare his/her culture and
customs with culture and customs of
other students.

o |dentify the cultural/ethnic groupsin
your local community, and in the
world, and describe by using
characteristics of culture (e.g., food,
housing, customs, beliefs) (VT History
and Social Sciences, p. 6.4).

¢ Describe how cultural traditions are
passed down in families and
communities, and how traditions
change over time. (e.g., holiday
festivals worldwide, oral histories,
writing and other media) (VT, p. 6.4).

o Describe how people are affected by,

o Decisions regarding natural
resources and natural systems made
during various historical periods
were based on personal views and
beliefs and incomplete or erroneous
information. Ongoing scientific
discovery during this time focused
on improving the base of
knowledge, a process that
continues today (CA Sc/SS, p.
127).

Sample Indicators. Using fish and
wildlife as examples

o |dentify and analyze key waysin
which culture is transmitted, (e.g.,
oral tradition, media, migration,
and conquest), and the key forces
of cultural change (e.g.,
technological, economic, political,
military) (VT, p. 6.4).

Develop an understanding that
culture, local knowledge, history,
and interaction with the
environment contribute to the
development of scientific
knowledge, and local applications
provide opportunity for
understanding scientific concepts
and global issues (AK, p. 16).

e Natural systems provide resources
(goods and ecosystem services) upon
which humans rely. The resources
available in these nations help
determine their cultures, economies,
and lifestyles (CA Sc/SS, p. 144).

SampleIndicators: Using fish and

wildlife as examples

e Explain how a person’s culture
affects his or her views and use of
fish and wildlife and their habitats.

o Assesstherole of culture, beliefs and
valuesin fish and wildlife
management and conservation
decision making.

¢ Give correct and incorrect examples
to explain subsistence as a way of
life (AK, p. 145).

e Demonstrate an understanding of the
interaction between people and their
physical environment by: using
texts/sourcesto analyze the
similarities and differencesin the
cultural attributes (e.g., language,
hunting and gathering practices, art,
music/dance, beliefs, worldview),
movement, interactions, and
settlement of native peoples (AK, p.
142).
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AFWA Core Concepts

Key themes

GradeK-4
Concepts & Indicators

Grades5-8
Concepts & Indicators

Grade 9-12
Concepts & Indicators

depend on, adapt to and change their
environments (MO SS, p. 21).

Use of resources

Concepts

o People need water, food, air, waste
removal, and a particular range of
temperaturesin their environment, just

as other animalsdo (AAAS2, 6A/P2, p.

23).

e Environment provides humans with
food, shelter, objects for trade and
recreational opportunities.

¢ Theliving and nonliving components
of an ecosystem and their interactions
produce goods essential to human life
and integral to our economies and
cultures (CA Sc/SS, p. 21).

o Location, weather, and the physical
environment interact to create specific
conditions that determine the goods
and ecosystem services that humans
use for food, clothing, shelter,
transportation, and recreation (CA
SC/SS, p. 83).

Sample Indicators: Using fish and

wildlife as examples

¢ K-2: Name various benefits that fish
and wildlife provide to humans.

o K-2: Describe how people use fish and
wildlife resources for food, shelter,
clothing and other needs (MO SS p.
51).

¢ Classify fish and wildlife products as
food, clothing, or shelter.

Concepts

e The pursuit of recreation has
influenced the geographic extent,
composition, biological diversity,
and viability of natural systems
(e.g., park development, trail use,
off-road vehicles) and called for
new laws, regulations, and policies
(CA Sc/SS, p. 102).

¢ Peoples had the same needs as we
do today (e.g., water, food, shelter)
even though we often meet some of
those needs in different ways (CA
Sc/SS, p. 105).

Sample Indicators. Using fish and

wildlife as examples

¢ Investigate and compare how the
ways humans have used fish and
wildlife resources has changed
throughout history.

o Anayzefood, clothing, shelter and
other products to determine what
fish and wildlife natural resources
used.

Concepts
o Natural systems provide resources
(goods- economic value- and
ecosystem services) on which
humansrely (CA Sc/SS, p. 155).
e Since human activities can have
significant and lasting influence on
natural systems, it isimportant to
base decisions on as much
knowledge as possible. This
knowledge should include an
understanding of the influence of
human activities on natural systems
and an ability to assess social,
economic, political, and
environmental factors (CA Sc/SS, p.
58).
The development of new materials
and the increased use of existing
materials by a growing human
population have led to the removal of
resources from the environment
much more rapidly than they can be
replaced by natural processes.
Disposal of waste materials has also
become a problem. Solving these
problems requires systematic efforts
involving both social and
technological innovations (AAAS2,
8B/H7, p. 23).

SampleIndicators: Using fish and

wildlife as examples

e Compare and contrast the
perspectives of sport, commercial,

AFWA Scope and Sequence
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AFWA Core Concepts Key themes

GradeK-4
Concepts & Indicators

Grades5-8
Concepts & Indicators

Grade 9-12
Concepts & Indicators

and subsistence users on policies
regarding fish and game management
(AK, p. 145).

e Demonstrate an understanding of the
discovery, impact, and role of natural
resources by: using texts/ sourcesto
draw conclusions about the
significance of natural resources
(e.g., fisheries, timber, oil discovery,
“sustained yield”) in [your state’s]
development and in the statehood
movement (AK, p. 144).

e Evaluate current management and
conservation practices and their
effect on fish and wildlife resources
and the local economy.

AFWA Scope and Sequence
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Since human activities can have significant
and lasting influence on natural systems, it
is important to base decisions on as much
knowledge as possible. This knowledge
should include an understanding of the
influence of human activities on natural
systems and an ability to assess social,
economic, political, and environmental
factors (CA Sc/SS, p. 58).

Decisions regarding natural
systems and resource use are
complex and based on a spectrum
] of considerations including the
economic value and
environmental sustainability of
available resources (CA Sc/SS, p.

Map 2.2. The distribution and abundance of fish and wildlife provide significant economic benefits.

Human populations use resources in the
environment in order to maintain and
improve their existence. Natural resources
have been and will continue to be used to
maintain human populations (NSES, p.
198).

/

9-12

Natural systems provide resources (goods-
economic value- and ecosystem services)
on which humans rely (CA Sc/SS, p. 155).

52)/
The earth has many natural resources of

great importance to human life. Some are
readily renewable, some are renewable
only at great cost, and some are not
renewable at al (AAAS2, 4B/H8, p. 55).

A

A

Peoples had the same needs as we do
today (e.g., water, food, shelter) even
though we often meet some of those needs
in different ways (CA Sc/SS, p. 105).

N

Some material resources are very
rare and some exist in great
quantities. The ability to obtain
and process resources depends on
where they are located and the
formthey arein. As resources are
depleted, they may become more
difficult to obtain. (AAAS2,
24B/M10ab, p. 55)

5-8

Humans are influenced by the
[natural] cycles and processes
because they in part determine
the quantity and quality of
goods and ecosystem services
provided by coastal systems, for
example, the distribution of
organisms. (CA Sc/SS)

ha
/

Location, weather, and the
physical environment
interact to create specific
conditions that determine the
goods and ecosystem
services that humans use for
food, clothing, shelter,
transportation, and recreation
(CA Sc/SS, p. 83).

T

The living and nonliving
components of an ecosystem
and their interactions
produce goods essential to
human life and integral to
our economies and cultures
CA c/SS, p. 21).

l@—| objectsfor trade and

S

Natural systems provided
goods and ecosystem services
that people throughout history
used to meet their needs and
support their economies (CA
SC/SS, p. 92).

The environment provides
humans with food, shelter,

recreational opportunities
(AFWA CE).

Use of resources

AFWA Scope and Sequence

The wasteful or unnecessary
use of natural resources can
limit their availability for
other purposes. Restoring
depleted soil, forests, or
fishing grounds can be
difficult and costly (AAAS2,
4B/M11a, p. 55).

The supply of many
resources is limited. If
used, resources can be
extended through
recycling and decreased
use (NSES, p. 140).

Naturally occurring materials
such as wood, clay, cotton and
animal skins, may be processed
to change their properties
(AAAS2, 8B/EL, p. 55).

K-4

Some resources are basic
materials, such as air, water,
and soil; some are produced
from basic resources, such as
food, fuel and building
materials; and some resources
are nonmaterial, such as quiet
places, beauty, security, and
safety (NSES, p. 140).

Resource distribution
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Standard 2. Students should understand and actively participate in the stewardship and support of our natural resources.
AFWA Core Concepts Key themes GradeK-4 Grades 5-8 Grade 9-12
Concepts & Indicators Concepts & Indicators Concepts & Indicators
2.2. The distribution and Resource Concepts Concepts Concepts
abundance of fish and distribution o Naturally occurring materials such as e Some material resources are very ¢ The earth has many natural resources

wildlife provide significant
economic benefits.

wood, clay, cotton and animal skins,
may be processed to change their
properties (AAAS2, 8B/EL, p. 55).

e The wasteful or unnecessary use of
natural resources can limit their
availability for other purposes.
Restoring depleted sail, forests, or
fishing grounds can be difficult and
costly (AAAS2, 4B/M11a, p. 55).

e Some resources are basic materials,
such as air, water, and soil; some are

produced from basic resources, such as

food, fuel and building materials; and
some resources are nonmaterial, such
as quiet places, beauty, security, and
safety (NSES, p. 140).

e The supply of many resourcesis
limited. If used, resources can be
extended through recycling and
decreased use (NSES, p. 140).

Sample Indicators: Using fish and

wildlife as examples

o K-2: Identify natural and agricultural
resources and where they come from
(e.g. wildlife, fish, plant, rock, water,
soil, sunlight and air) and distinguish
between natural resources and things

made by humans (e.g. sand vs. cement,

milk vs. ice cream, wheat vs. bread,

sap vs. syrup, wildlife vs. domesticated

animals) (VT, p. 7.6)
o K-2: Identify/illustrate ways in which

rare and some exist in great
quantities. The ability to obtain and
process resources depends on
where they are located and the
form they arein. Asresources are
depleted, they may become more
difficult to obtain (AAAS2,
4B/M10ab, p. 55).

e Humans are influenced by the
[natural] cycles and processes
because they in part determine the
quantity and quality of goods and
ecosystem services provided by
coastal systems, for example, the
distribution of organisms (CA
Sc/SS).

Sample Indicators. Using fish and

wildlife as examples

e Explain how uneven distribution of
fish and wildlife resources
influences their use and perceived
value.

o Analyze the distribution of fish and
wildlifein the US and explain how
it has affected the peoples of North
America

of great importance to human life.
Some are readily renewable, some
are renewable only at great cost, and
some are not renewable at all
(AAAS2, 4B/H8, p. 55).

e Human populations use resourcesin
the environment in order to maintain
and improve their existence. Natural
resources have been and will
continue to be used to maintain
human populations (NSES, p. 198).

SampleIndicators: Using fish and

wildlife as examples

¢ Analyze and eval uate the possible
costs, benefits and the consequences
of human use of the fish and wildlife.

e Evaluate current management and
conservation practices and their
effect on fish and wildlife resources
and the local economy.

e Select key fish and wildlife
stakeholders and describe their rights
and responsihilities as stewards and
consumers.

AFWA Scope and Sequence
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AFWA Core Concepts

Key themes

GradeK-4
Concepts & Indicators

Grades5-8
Concepts & Indicators

Grade 9-12
Concepts & Indicators

resources are used (e.g. use of treesto
produce wood for building, wood
products, heat) (LA SS).

o |llustrate the basic concepts of
resource and resource distribution.

Use of resources

Concepts

e The natural environment provides
humans with food, shelter, objects for
trade and recreational opportunities
(AFWA CE).

¢ Natural systems provided goods and
ecosystem services that people thought
the history used to meet their needs
and support their economies (CA
Sc/SS, p. 92).

Sample Indicators. Using fish and

wildlife as examples

o K-2: Identify the basic human needs of
food, clothing and shelter (LA SS).

e Explain waysin which peoplein local
communities depend on the physical
environment to satisfy basic needs (LA
SS).

o K-2: Identify various types of human
shelters.

e Describe building materials used for
construction (LA SS).

For other Concepts and I ndicators see
Standard 2.1/ Map 2.1.

See Standard 2.1/ Map 2.1.

Concepts

e Decisions regarding natural systems
and resource use are complex and
based on a spectrum of
considerations including the
economic value and environmental
sustainability of available resources
(CA Sc/SS, p. 52).

For other Concepts and I ndicators see
Standard 2.1/ Map 2.1.

AFWA Scope and Sequence
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Map 2.3. Everyone impacts fish and wildlife and their habitats and as human popul ations grow, impacts on natural

resources increase.

Since human activities can have
significant and lasting influence on
natural systems, it is important to base
decisions on as much knowledge as
possible. This knowledge should
include an understanding of the
influence of human activities on natural
systems and an ability to assess social,
economic, political, and environmental
factors (CA Sc/SS, p. 58).

The development of new materials and the increased use
of existing materials by a growing human population have
led to the removal of resources from the environment
much more rapidly than they can be replaced by natural
processes. Disposal of waste materials has also become a
problem. Solving these problems requires systematic
efforts involving both social and technological innovations

Individual citizens have opportunities
to participate in decision-making
about resources and natural systems

Human activities such as reducing the
amount of forest cover, increasing the
amount and variety of chemicals
released into the amosphere, and
intensive farming, have changed the
earth’s land, oceans, and atmosphere.
Some of these changes have decreased
the capacity of the environment to
support some life (AAAS2, 4C/M7, p.
21).

(AAAS2, 8B/H7, p. 55)

The laws, regulations, policies, and
incentives that govern management of
natural systems may cause fluctuationsin
population size within ecosystems and
influence the composition and viability of
natural systems (CA Sc/SS, p.58).

=1

9-12

Direct and indirect changes to natural
systems that result from human population
growth and operation and expansion of

asapart of civic life (CA Sc/SS, p.
159).

A

communities may influence population size

within ecosystems and influence the 4_
composition and viability of natural systems
(CA Sc/SS, p. 58).

Human beings are part of
earth’s ecosystem. Human
activities can deliberately or
inadvertently, alter the
equilibrium in ecosystems
(AAAS2, 5D/H3, p. 33).

A

The process of making laws, including
those that pertain to natural resources
and natural systems, provides
opportunities for citizen participation
(CA Sc/SS. p. 130).

A

?

Direct and indirect changes to
natural systems that result from
human activities (e.g., population

production, consumption and

impact the ability of an ecosystem to

Human activities can induce hazards
through resource acquisition, urban
growth, land-use decision, and waste
growth, expansion of communities, ' disposal. Such activities can accelerate

many natural changes (NSES NRC, p.
management of natural resources) 168).

support the variety and quantity of
organisms necessary for the system
to function effectively (California,
Science, p. 33; seealso VA S|

framework LS.12).

Human activities... have changed the
earth’s land, oceans and atmosphere.
Some of these changes have
decreased the capacity of the
environment to support some life
forms (AAAS2, 4C/M7, p. 33).

A

There are basic rules people need to
follow regarding natural systems and the
treatment of goods and ecosystem
services they provide. There are
consequences to not following the rules
that help protect the environment; these
consequences may influence decisions
regarding resources and natural systems
(CA Sc/SS, p. 80).

Decisions regarding natural
systems and resources are made ir
similar waysin all American
communities and include
consideration of socio-cultural
factors (CA Sc/SS, p. 84).

Individual citizens have the
opportunity to protect the environment
(CA Sc/SS, p. 92).

Role of citizens

AFWA Scope and Sequence

Humans change environments in
ways that can be either beneficial
or detrimental for themselves and
other organisms (NSES, p.129).

Actions by humans often have
an impact on the functioning and
health of natural systems (CA
Sc/SS, p. 7).

Human impact
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Standard 2.

Students should understand and actively participate in the stewardship and support of our natural resources.

AFWA Core Concepts Key themes GradeK-4 Grades 5-8 Grade 9-12
Concepts & Indicators Concepts & Indicators Concepts & Indicators
2.3. Everyoneimpacts fish Role of citizens Concepts Concepts Concepts
and wildlife and their in resource ¢ There are basic rules people need to ¢ The process of making laws, e Individual citizens have
habitats and as human management follow regarding natural systemsand including those that pertain to opportunities to participate in
populations grow, impacts the treatment of goods and ecosystem natural resources and natural decision-making about resources and
on natural resources services they provide. There are systems, provides opportunities for natural systemsas a part of civiclife
increase. conseguences to not following the citizen participation (CA Sc/SS, p. (CA Sc/SS, p. 159).
2.3.1. Conversion of fish rules that help protect the environment; 130).
and wildlife habitat for these consequences may influence SampleIndicators: Using fish and
human uses has altered decisions regarding resources and Samplelndicators. Usingfishand | wildlife asexamples
the amount of land and natural systems (CA Sc/SS, p. 80). wildlife as examples ¢ Analyze how environmental
water available for fish, e Decisions regarding natural systems e Explain therole of citizenshipin knowledge and responsible action
wildlife, and associated and resources are made in similar ways |  the promotion of laws and can affect survival of fish and
recreation. inal American communities and regulations regarding fish and wildlife
2.3.2. Humans are agents include consideration of socio-cultural wildlife management and ¢ Evaluate the role of acitizenin
in the spread of invasive factors (CA Sc/SS, p. 84). conservation. decision making processes on
species and fish and e Individual citizens have the e Explain why conservation of fish resource conservation and
wildlife diseases; and opportunity to protect the environment and wildlife resourcesisimportant management locally, nationally, and
therefore, must take steps (CA CISS, p. 92). o Exercise political participation by internationally.
to avoid associated discussing public issues, building | e Evaluate how individuals,
problems. Sample Indicators; Use fish and consensus, becoming involved in businesses, governments, and non-
wildlife as examples political parties and political governmental organizations impact
o K-2: Identify governmental employees campaigns, and voting (AK, p. 21). fish and wildlife management and
and their roles (LA SS). using fish and wildlife issues as conservation, methods of decision
e Describe actions an individual can take examples. making and action, and public
to conserve natural resources (fishand | e Research laws (state and local) that opinion.
wildlife). protect fish and wildlife along with | ¢ pemongtrate an understanding of the
o Identify natural and agricultural habitat in the community and discovery, impact, and role of natural
resources and where they come from explain which laws encourage or resources by using texts/ sources to
(e.g. wildlife, fish, plant, rock, water, require people to participate in analyze the multiple perspectivesin
soil, sunlight and air) and distinguish resource management. the continuing debate between
between natural resources and things conservation and development of
made by humans (e.g sand vs. cement, resources (AK, p.145).
milk vs. ice cream, wheat vs. bread,
sap vs. syrup, wildlife vs. domesticated
animals) (VT, p. 7.6).
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AFWA Core Concepts

Key themes

GradeK-4
Concepts & Indicators

Grades5-8
Concepts & Indicators

Grade 9-12
Concepts & Indicators

o |dentify actions individuals and
families can take to help manage

natural resources and agriculture (e.g.

walking on established trails, fishing
and hunting in season, picking up
litter, recycling, purchasing locally
grown agricultural products) (VT, p.
7.6).

Human impact

See Standards 1.1, 1.3, 1.6/ Maps 1.1,
13,16

See Standards 1.1, 1.3, 1.6/ Maps
11,13,16

Concepts

¢ The development of new materials
and the increased use of existing
materials by a growing human
population have led to the removal of
resources from the environment
much more rapidly than they can be
replaced by natural processes.
Disposal of waste materials has also
become a problem. Solving these
problems requires systematic efforts
involving both social and
technological innovations (AAAS2,
8B/H7, p. 55).

For other Concepts and I ndicators see
Standard 1.1, 1.3, 1.6/ Maps 1.1, 1.3,
1.6

AFWA Scope and Sequence
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Map 2.4. Unlike other organisms, only humans have the capacity and responsibility to consider the effects of

their actions on their environment.

The laws, regulations,
policies, and incentives that
govern management of
natural systems may cause
fluctuations in population size
within ecosystems and
influence the composition and

Since human activities can have

‘ significant and lasting influence on
] . natural systems, it is important to base
managing and conserving decisions on as much knowledge as
fish and wildlife. (AWFA possible. This knowledge should
RE) include an understanding of the
influence of human activities on natural et
systems and an ability to assess social, viability of natural systems.
economic, political, and environmental (CA Sc/SS, p.58)

Enhancing and protecting
habitat is critical to

factors. (CA Sc/SS, p. 58) ‘
5 1

Laws, regulations, policies and
incentives are developed by the federal,
state, and local governments to govern
resource use and management. These
laws, regulations, policies and incentive
affect the surrounding natural systems.
(CA Sc/SS, p. 157)

Individual citizens have
opportunities to participate in
decision-making about
resources and natural systems

Human activities such as reducing
the amount of forest cover,
increasing the amount and variety
of chemicalsreleased into the
amosphere, and intensive
farming, have changed the earth’s
land, oceans, and atmosphere.
Some of these changes have
decreased the capacity of the
environment to support some life.
(AAAS2, 4C/M7, p. 21)

9-12

asapart of civic life. (CA
SC/SS, p. 159)

A

_> their cultures, economies, and

resources (goods and ecosystem
services) upon which humans
rely. The resources available in
these nations help determine

lifestyles. (CA Sc/SS, p. 144)

Natural systems provide ‘

Decisions made regarding natural
resources and systems are often the
responsibility of state and local
governments. (CA Sc/SS, p. 162)

Human beings are part of
earth’s ecosystem. Human
activities can deliberately or
inadvertently, alter the
equilibrium in ecosystems.
(AAAS2, 5D/H3, p. 33)

A

*

The process of making laws,
including those that pertain to
natural resources and natural
systems, provides opportunities
for citizen participation. (CA
Sc/SS, p. 130)

A

Decisions regarding natural resources
and natural systems made during various
historical periods were based on
personal views and beliefs and
incomplete or erroneous information.
Ongoing scientific discovery during this
time focused on improving the base of
knowledge, a processthat continues
today. (CA Sc/SS, p. 127)

AN

Socio-cultural, legal, and political
factors are considered in the
examination of individual rights
versus the common good. Such
factors are also considered in
decisions regarding land
ownership and resource use. (CA
Sc/SS. p. 129)

A

{uman activities can induce hazards
arough resource acquisition, urban
[rowth, land-use decision, and wast¢
lisposal. Such activities can
ccelerate many natural changes.
NSES, p. 168)

5-8

Human activities... have changed the
earth’s land, oceans and atmosphere.
Some of these changes have
decreased the capacity of the
environment to support some life
forms. (AAAS2, 4C/IM7, p. 33)

There are basic rules people need to
follow regarding natural systems and the
treatment of goods and ecosystem
services they provide. There are
consequences to not following the rules
that help protect the environment; these
consequences may influence decisions
regarding resources and natural systems.
(CA Sc/SS, p. 80)

Individual citizens have the
opportunity to protect the
environment. (CA Sc/SS, p. 92)

Role of citizens

AFWA Scope and Sequence

The beliefs, customs, ceremonies,
traditions, and social practices of
varied cultures are significantly
influenced by the natural systems
where those cultures are located
and by the natural resources upon
which these cultures depend. (CA
Sc/SS, p. 84)

Decisions regarding natural systems
and resources are made in similar
ways in all American communities
and include consideration of socio-
cultural factors. (CA Sc/SS, p. 84)

Role of culture

The factors influencing decisions
about resources and natural systems
vary with the type of community and
the particular needs and priorities of
that community. People in urban,
suburban, and rural environments are
likely to bring different perspectives
to bear when making decisions about
resources and natural systems. (CA

SUSS . 88)
A

A

7 f

Humans change environments
in ways that can be either
beneficial or detrimental for
themselves and other
organisms. (NSES, p.129)

Laws that influence decisions about
resources and natural system grow
from a spectrum of considerations.
(CA Sc/SS, p. 102)

Actions by humans often have
an impact on the functioning and
health of natural systems. (CA
Sc/SS, p. 7)

Resource management
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Standard 2. Students should understand and actively participate in the stewardship and support of our natural resources.

AFWA Core Concepts Key themes GradeK-4 Grades5-8 Grade9-12
Concepts & Indicators Concepts & Indicators Concepts & Indicators
2.4. Unlike other organisms, | Role of citizens Concepts Concepts Concepts
only humans have the in resource e There are basic rules people need to ¢ The process of making laws, e Individual citizens have
capacity and responsibility management follow regarding natural systems and including those that pertain to opportunitiesto participate in

to consider the effects of

their actions on their

environment.
2.4.1. People make
decisions collectively
and individually each
day that directly and
indirectly impact fish and
wildlife and their
habitats.
2.4.2. Decisions people
make relative to fish and
wildlife are based on
their values, aswell as
knowledge of and
experiences with those
resources.

the treatment of goods and ecosystem
services they provide. There are
conseguences to not following the
rules that help protect the environment;
these consegquences may influence
decisions regarding resources and
natural systems (CA Sc/SS, p. 80).

e Individua citizens have the
opportunity to protect the environment
(CA <c/SS, p. 92).

Sample Indicators: Usefish and

wildlife as examples

e K-2: Demonstrate responsible
behavior in caring for their immediate
environment.

o K-2: Identify governmental employees
and their roles (e.g., postal workers,
police) (LA SS).

o |dentify actionsindividuals and
families can take to help manage
natural resources and agriculture (e.g.
walking on established trails, fishing
and hunting in season, picking up
litter, recycling, purchasing locally
grown agricultural products) (VT, p.
7.6).

natural resources and natural
systems, provides opportunities for
citizen participation (CA Sc/SS, p.
130).

Sample Indicators: Usefish and

wildlife as examples

o Explain therole of citizenship in
the promotion of laws and
regulations regarding fish and
wildlife management and
conservation.

e Explain why conservation of fish
and wildlife resourcesis important.

e Exercise political participation by
discussing public issues, building
consensus, becoming involved in
political parties and political
campaigns, and voting (AK, p. 21).

o Research laws (state and local) that
protect fish and wildlife along with
habitat in the community and
explain which laws encourage or
require people to participate in
resource management.

decision-making about resources and
natural systems asa part of civic life
(CA Sc/SS, p. 159).

e Since human activities can have
significant and lasting influence on
natural systems, it isimportant to
base decisions on as much
knowledge as possible. This
knowledge should include an
understanding of the influence of
human activities on natural systems
and an ability to assess social,
economic, political, and
environmental factors (CA Sc/SS, p.
58).

SampleIndicators: Usefish and

wildlife as examples

¢ Analyze how environmental
knowledge and responsible action
can affect survival of fish and
wildlife.

¢ Evaluate therole of acitizenin
decision making processes on
resource conservation and
management locally, nationally, and
internationally.

Human impact

See Standards 1.1, 1.3/ Maps 1.1, 1.3

See Standards 1.1, 1.3/ Maps 1.1, 1.3

See Standards 1.1, 1.3/ Maps 1.1, 1.3

Resource
management

Concepts

o Laws that influence decisions about
resources and natural system grow from
a spectrum of considerations (CA

See Standard 1.9/ Maps 1.9

See Standard 1.9/ Maps 1.9

AFWA Scope and Sequence
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AFWA Core Concepts Key themes GradeK-4 Grades 5-8 Grade 9-12
Concepts & Indicators Concepts & Indicators Concepts & Indicators
Sc/SS, p. 102).

Sample Indicators: Usefish and

wildlife as examples.

¢ Name natural resources availablein
the community and explain how they
are being used.

For other Concepts and I ndicators see
Standard 1.9/ Maps 1.9

Role of culture

See Standard 2.1/ Map 2.1

See Standard 2.1/ Map 2.1

See Standard 2.1/ Map 2.1

AFWA Scope and Sequence
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AFWA K-12 Conservation Education Scope and Sequence

STANDARD 3

Students should understand the value of our fish and wildlife resources as a public trust.

3.1. In North America, fish and wildlife are public trust resources managed by governmental agencies.
3.2. Primary responsibility for most fish and wildlife management programsin North Americais
delegated to governmental agencies.
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Standard 3: Themesat a Glance

Map number and descriptor Key Key Key
Theme 1 Theme 2 Theme 3
3.1. In North America, fish and wildlife are Property Role of
public trust resources managed by governmental Rights Citizens
agencies.
3.2. Primary responsibility for most fish and Use of
wildlife management programsin North Resources

Americais delegated to governmental agencies.

Standard 3 by Theme

Theme Standards

3.1. In North America, fish and wildlife are public trust resources
managed by governmenta agencies.

3.2. Primary responsibility for most fish and wildlife management
programsin North Americais delegated to governmental agencies.

Use of Resources 3.1. In North America, fish and wildlife are public trust resources
managed by governmenta agencies.

Property Rights 2.2 The distribution and abundance of fish and wildlife provide
significant economic benefits.

Role of Citizens 3.2. Primary responsibility for most fish and wildlife management
programsin North Americais delegated to governmental agencies.
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Map 3.1. In North Americafish and wildlife are public trust resources managed by governmental agencies.

Individual citizens have opportunities
to participate in decision-making about
resources and natural systems as a part
of civic life. (CA Sc/SS, p. 159)

_> policies, and incentives that govern

-» consumption of resources. (CA

A

Similarities in federal, state, and
local governments (e.g., written
documents, rule of law, consent of
the governed, three separate
branches) and differences (e.g.,
scope of jurisdiction and use of
power) result in laws, regulations,

the use, management, and

Sc/SS, p. 102)

A

Decisions related to natural
systems and natural resources
often result in the interaction
between individual rights and
liberties and choices related to
the “common good.” (CA Sc/SS,
p. 160)

Natural systems provide
resources (goods and
ecosystem services) and are
apotential source of revenue
for state and local
governments (either directly
or through taxation). (CA
SC/SS, p. 162)

Property ownership and the
regulation of land use practices
are often used as incentives to
govern the use and management
of natural systems and resources.
(CA Sc/SS, p. 164)

A

9-12

/

Governments provide some goods and
services... to pay for the goods and
services, government must obtain mone
by taxing people or by borrowing
money. (AAAS2, 7TE/M1, p. 47)

The process of making laws, including
those that pertain to natural resources
and natural systems, provides
opportunities for citizen participation.
(CA Sc/SS, p. 130)

T

A

Governmental decisions regarding
natural resources and systems are

based on avariety of factors. (CA E
Sc/SS, p. 136)

—

The policy of State Fish
and Wildlife Agencies is
to base decisions
regarding enforcement
laws and regulations on
science-based research.
(AFWA CE)

A

Socio-cultural, legal, and
political factors are considered
in the examination of individual
rights versus the common good.
Such factors are also considered
in decisions regarding land
ownership and resource use.
(CA Sc/SS, p. 129)

T

5-8

Decisions regarding natural systems and
resources are made in similar ways in all
American communities and include
consideration of socio-cultural factors. (CA

Sc/SS, p. 84)

State governments create and enforce laws,
regulations, and policies regarding the use
and management of natural systems. Local
governments create and enforce laws,
regulations, and policies regarding the use
and management of local natural systems.
(CA Sc/SS, p.1102)

There are basic rules people need to
follow regarding natural systems and the
treatment of goods and ecosystem
services they provide. There are
consequences to not following the rules
that help protect the environment; these
consequences may influence decisions
regarding resources and natural systems.
(Cdlifornia SS, p. 80)

A

Individual citizens have the
opportunity to protect the
environment. (CA Sc/SS, p. 92)

Decisions made regarding natural
resources and systems are often the
responsibility of state and local
governments. (CA Sc/SS, p. 162)

Role of citizens

AFWA Scope and Sequence

Government

These laws, regulations,
policies and incentives affect
the surrounding natural
systems. (CA Sc/SS, p. 157)

The importance placed on
private property and the
inherent rights and
responsibilities of land
ownership are economic
factorsthat influence
decisions about resources
and natural systems. (CA
SC/SS, p. 92)

K-4

The importance placed on
fair play and good
sportsmanship, respect for
the rights and opinions of
others, and respect for rules
by which we live. (CA
Sc/SS, p. 83)

Property rights
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Standard 3. Students should understand the value of our fish and wildlife resources as a public trust.

AFWA Core Concepts Key themes GradeK-4 Grades5-8 Grade9-12
Concepts & Indicators Concepts & Indicators Concepts & Indicators
3.1. In North Americafish Government Concepts Concepts Concepts

and wildlife are public trust

resources managed by

governmental agencies.

3.1.1. Ownership of land
does not convey
ownership of wildlife.

3.1.2. Non-government
organizations,
businesses, and
individuals play
important roles as
advocates and
conservation partners
with fish and wildlife
agencies.

3.1.3. Since most wildlife
live on private lands,
private landowners
play an important role
in sustaining and
improving habitat.

¢ Decisions made regarding natural

resources and systems are often the

responsibility of state and local
governments (CA Sc/SS, p. 162).

Laws that influence decisions about
resources and natural system grow
from a spectrum of considerations

(CA SC/SS, p. 102).

¢ State governments create and
enforce laws, regulations, and
policies regarding the use and
management of natural systems.
Local governments create and
enforce laws, regulations, and
policies regarding the use and
management of local natural
systems (CA Sc/SS, p. 1102).

SampleIndicators: Usefish and

wildlife as examples

e Summarize the roles and
responsibilities of local
governments.

e Explain therole of fish and wildlife

agencies to provide benefits for
wildlife and the general public.

e |dentify local governments and/or
private organizationsinvolved in
fish and wildlife management and
conservation.

e Governmental decisions
regarding natural resources and
systems are based on a variety
of factors (CA Sc/SS, p. 136).

o Governments provide some
goods and services... to pay for
the goods and services,
government must obtain money
by taxing people or by
borrowing money (AAAS2,
TE/M1, p. 47).

e The policy of State Fish and
Wildlife Agenciesisto base
decisions regarding
enforcement laws and
regulations on science-based
research (AFWA CE).

Sample Indicators: Usefish

and wildlife as examples

o Describe levels and
responsibilities of government
and how itisinvolved in
resource management.

o Act constructively to further the
public good (M1 SS).

o Natural systems provide resources
(goods and ecosystem services) and
are apotential source of revenue for
state and local governments (either
directly or through taxation) (CA
SC/SS, p. 162).

e Similaritiesin federal, state, and local
governments (e.g., written documents,
rule of law, consent of the governed,
three separate branches) and
differences (e.g., scope of jurisdiction
and use of power) result in laws,
regulations, policies, and incentives
that govern the use, management, and
consumption of resources (CA Sc/SS,
p. 102).

Sample Indicators: Usefish and

wildlife as examples

¢ Analyze the structure, responsibilities
and function of US federal, state, and
local governmentsinvolved in
resource management.

 Evaluate how individuals, businesses,
governments, and non-governmental
organizations impact fish and wildlife
management and conservation,
methods of decision making and
action, and public opinion.

Property rights

Concepts
e The importance placed on private

property and the inherent rights and

responsibilities of land ownership

are economic factors that influence

decisions about resources and

natural systems (CA Sc/SS, p. 92).

Concepts

e Socio-cultural, legal, and
political factors are considered
in the examination of individua
rights versus the common good.
Such factors are also considered
in decisions regarding land

Concepts

¢ Decisions related to natural systems
and natural resources often result in
the interaction between individual
rights and liberties and choices related
to the “common good” (CA Sc/SS, p.
160).

AFWA Scope and Sequence
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AFWA Core Concepts

Key themes

GradeK-4
Concepts & Indicators

Grades 5-8
Concepts & Indicators

Grade 9-12
Concepts & Indicators

e The importance placed on fair play
and good sportsmanship, respect
for the rights and opinions of
others, and respect for rules by
which we live (CA Sc/SS, p. 83).

Sample Indicators. Usefish and

wildlife as examples

e Describe the idea of personal and
private property.

ownership and resource use.
(CA <c/SS, p. 129).

Sample Indicators: Usefish

and wildlife as examples

o Describe the role of
private/public ownership and
how these are related to fish
and wildlife.

e Analyzeindividual rightsvs.
public interests.

o Property ownership and the regulation
of land use practices are often used as
incentives to govern the use and
management of natural systems and
resources (CA Sc/SS, p. 164).

Sample Indicators: Usefish and

wildlife as examples

e Explain resource management and
conservation issues from the
perspectives of various stakeholders
(individual, private owners, NGOs,
government, community, international
community).

o Evaluate how the purposes of
government have been interpreted,
e.g., promoting the general welfare or
protection of private property (NH
SS).

o Assess the various considerations
involved in resource management,
including sustainability, availability,
social/cultural consequences,
economic consequences, and political
conseguences.

o Describe the role of private property
rightsin fish and wildlife use locally,
nationally and internationally.

Role of citizensin
resour ce
management

See Standard 2.3/Map 2.3

See Standard 2.3/Map 2.3

See Standard 2.3/Map 2.3
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Map 3.1. In North Americafish and wildlife are public trust resources managed by governmental agencies.

Decisionsto slow the depletion
of ...resources can be made at
many levels, from personal to
national, and they always
involve trade-offs involving
economic costs and social
values. (AAAS2, 8C/H5, p. 51)

Laws, regulations, policies and
incentives are developed by the
federal, state, and local governments
to govern resource use and
management. These laws,
regulations, policies and incentives

Sc/SS, p. 157)

The quantity of resources
consumed, and the quantity
and character of the by
products of regional human
activities have a cumulative
effect on natural systems. (CA

/

Individual citizens have
opportunities to participate in
decision-making about
resources and natural systems

The growing worldwide
interdependence of social,
economic, and ecological
systems means that changes
in one place in the world may

International considerations,
brought on by the establishment
of international intitutions (e.g.,
United Nations) and treaties are
included in the spectrum of

affect the surrounding natural —Ppt  asapartof civiclife. (CA have effectsin any other factors in decision-making. (CA
systems. (CA Sc/SS, p. 157) Sc/SS, p. 159) place. (AAAS2, 7G/H4, p. Sc/SS, p.144) 9-12
A A A A

The global environment is Treaties are negotiated between two or
affected by national and more nations to establish or maintain
international policies relating <_ peaceful relationships, to define

to energy use, waste parameters for trade, or to create
disposal, ecological political or military alliances. (AAAS2,
management and population. 7GIM3, p. 51)

(AAAS2, 7GIM5, p. 51)

Local, state, and federal governments
have significant roles in managing and
protecting air, water, plant, and
wildlife resources. (VA Sc)

The process of making laws,
including those that pertain to
natural resources and natural

Governmental decisions regarding Trade between nations occurs when

natural resources and systems are systems, provides opportunities natural resources or the skills to make
based on avariety of factors. (CA for citizen participation. (CA something are evenly distributed. .. 5-8
Sc/SS, p. 136) Sc/SS, p. 130) (AAAS2. 7G/M1. p. 51)

A A

The ways in which groups and nations
interact to try to resolve problems have
varying degrees of impact on the quality and
quantity of resources and viability of natural
systems. (CA Sc/SS, p. 88)

State governments create and enforce laws,
regulations, and policies regarding the use
and management of natural systems. Local
governments create and enforce laws, Individual citizens have the
regulations, and policies regarding the use _> opportunity to protect the
and management of local natural systems. environment. (CA Sc/SS, p.
(CA Sc/SS, p. 1102) 92)

Trade occurs between individual people,
between nations and between regions in the
same nation. (AAAS2, 7G/Elb, p. 51)

4 K-4

People trade things they have for things
that they want. (AAAS2, 7E/P3. p. 47)

+

Living things are found almost everywhere
inthe world. There are somewhat different
kinds in different places. (AAAS2, 5D/P2,

p. 33)

Government Use of resources
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Standard 3. Students should understand the value of our fish and wildlife resources as a public trust.

AFWA Core Concepts Key themes GradeK-4 Grades5-8 Grade9-12
Concepts & Indicators Concepts & Indicators Concepts & Indicators
3.2. Primary responsibility for most | Gover nment Concepts Concepts Concepts

fish and wildlife management

programsin North Americais

delegated to governmental
agencies.

3.2.1. Many species move across
state, provincial, and national
boundaries, requiring
interstate and international
agreements and partnerships
to manage these species.

3.2.2. State, provincial, and tribal
fish and wildlife agencies are
responsible for managing
most fish and wildlife on
public and private lands and
water within their geographic
jurisdictions.

3.2.3.Federal agencies, in
cooperation with state and
tribal agencies, are
responsible for managing
migratory fish and wildlife
and federally listed threatened
and endangered species, and
for regulating wildlife trade.
(In Canada, federal provincial
and territorial agencies share
responsibility for federally-
listed endangered species.)

3.2.4.The future of fish and wildlife
conservation requires
additional funding from a
broad-based constituency.

¢ State governments create and
enforce laws, regulations, and
policies regarding the use and
management of natural
systems. Local governments
create and enforce laws,
regulations, and policies
regarding the use and
management of local natural
systems (CA Sc/SS, p. 1102).

e Individual citizens have the
opportunity to protect the
environment (CA Sc/SS, p.
92).

Sample I ndicators. Usefish

and wildlife as examples

e K-2: Describe what actions
an individual can do to
conserve natural resources
(fish and wildlife).

e Summarize theroles and
responsibilities of local
governments.

e |dentify local governments
involved in fish and wildlife
management and
conservation.

e Governmental decisions regarding
natural resources and systems are
based on avariety of factors (CA
Sc/SS, p. 136).

e Local, state, and federal
governments have significant
roles in managing and protecting
air, water, plant, and wildlife
resources (VA Sc).

e The process of making laws,
including those that pertain to
natural resources and natural
systems, provides opportunities
for citizen participation (CA
Sc/SS, p. 130).

Sample Indicators: Usefish and

wildlife asindicators

¢ Describe levels, roles
responsibilities of local, federal
and state government in US that
areinvolved in fish and wildlife
management and conservation.

o |dentify the distinct governance
structures of First Nationsin
Canada that oversee fish and
wildlife resources.

¢ Describe the role of local and
state conservation professionalsin
managing natural resources.
These include wildlife protection;
forestry and waste management;
and air, water, and soil
conservation (VA Sc).

o Laws, regulations, policies and
incentives are developed by the
federa, state, and local
governments to govern resource
use and management. These laws,
regulations, policies and
incentives affect the surrounding
natural systems (CA Sc/SS, p.
157).

Individual citizens have
opportunitiesto participate in
decision-making about resources
and natural systems as a part of
civic life (CA c/SS, p. 159).
Decisions to slow the depletion
of ...resources can be made at
many levels, from personal to
national, and they alwaysinvolve
trade-offs involving economic
costs and socia values (AAAS2,
8C/H5, p. 51).

Sample Indicators: Usefish and

wildlife asindicators

¢ Analyze the structure,
responsibilities and function of
USfedera, state, and local
governmentsinvolved in resource
management.

¢ Evaluate how individuals,
busi nesses, governments, and
non-governmental organizations
impact fish and wildlife

AFWA Scope and Sequence
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AFWA Core Concepts

Key themes

GradeK-4
Concepts & Indicators

Grades 5-8
Concepts & Indicators

Grade 9-12
Concepts & Indicators

e Explain therole of citizenship in
the promotion of laws and
regulations regarding fish and
wildlife management and

management and conservation,
methods of decision making and
action, and public opinion.

¢ Analyze organizations that

conservation. govern relations among countries,
including those dealing with trade
and economics and
environmental issues.
Use of resources Concepts Concepts Concepts

e People trade thingsthey have | e The global environment is

for things that they want

affected by national and

(AAAS2, TE/P3, p. 47). Trade international policiesrelating to

occurs between individua

energy use, waste disposal,

people, between nations and ecological management and
between regions in the same population (AAAS2, 7G/M5, p.
nation (AAAS2, 7G/Elb, p. 51).

51). ¢ Trade between nations occurs

e The waysin which groups

when natural resources or the

and nationsinteract to try to skills to make something are

resolve problems have
varying degrees of impact
the quality and quantity of
resources and viability of

evenly distributed... (AAAS2,

on 7G/IM1, p. 51).

o Treaties are negotiated between
two or more nations to establish

natural systems (CA Sc/SS, p. or maintain peaceful

88).
e Living things are found
almost everywhere in the

relationships, to define parameters
for trade, or to create political or
military alliances (AAAS2,

world. There are somewhat 7G/M3, p. 51).

different kindsin different
places (AAAS2, 5D/P2, p.
33).

Sample Indicators: Usefish and
wildlife as examples
o Investigate the relationships

SampleIndicators. Usefish between individuals, various

and wildlife as examples

groups of stakeholders and the

e K-2: Observe wildlife in your environment and explain why

area and record your
observation on a map.
e K-2: Describe physical

stakeholders should work
together.

e The quantity of resources
consumed, and the quantity and
character of the byproducts of
regional human activities have a
cumulative effect on natural
systems (CA Sc/SS, p. 157).

e International considerations,

brought on by the establishment

of international ingtitutions (e.g.,

United Nations) and treaties are

included in the spectrum of

factors in decision-making.

(Cdlifornia SS, p.144).

The growing worldwide

interdependence of social,

economic, and ecologica systems
means that changes in one place
in the world may have effectsin
any other place (AAAS2, 7G/H4,

p. 51).

Decisions to slow the depletion

of ...resources can be made at

many levels, from personal to
national, and they alwaysinvolve
trade-offs involving economic
costs and socia values (AAAS2,

8C/H5, p. 51).
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AFWA Core Concepts

Key themes

GradeK-4
Concepts & Indicators

Grades 5-8
Concepts & Indicators

Grade 9-12
Concepts & Indicators

characteristics of fish and
wildlifein your area.

e |dentify local governments
specifically involved in fish
and wildlife management and
conservation.

e Name specific resources
important to your local area
(e.g. fish hatcheries,
birdwatching).

Sample Indicators: Usefish and

wildlife as examples

¢ Analyze the role of economic
networks, policies and cultural
traditions in resource
management and conservation.

¢ Analyze the domestic and
international regulations on
environment, resource
management, and trade.

o Assess the various considerations
involved in resource
management, including
sustai nability, availahility,
socia/cultural, economic, and
political consequences.

AFWA Scope and Sequence
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AFWA K-12 Conservation Education Scope and Sequence

STANDARD 4

Students should understand and accept and/or lawfully participate in hunting,
fisning, trapping, boating, wildlife watching, shooting sports, and other types of
resource-related outdoor recreation.

4.1. Regulated hunting, fishing and trapping are important tools for managing some
wildlife populations and habitats.

4.2. Fish and wildlife-based resources provide recreational benefits directly to
participants and increase advocacy for conservation.

4.3. Responsible users of fish, wildlife and the out of doors, respect the rights and
property of others.
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Standard 4: Themesat a Glance

Map number and descriptor Key Key Key
Themel Theme2 | Theme3
4.1. Regulated hunting, fishing and trapping are Human
important tools for managing some wildlife I mpact
populations and habitats.
4.2. Fish and wildlife-based resources provide Healthy Use of Role of
recreational benefits directly to participants and Living Resources | Citizens
increase advocacy for conservation.
4.3. Responsible users of fish, wildlife and the Safety Use of Property
out of doors, respect the rights and property of Resources | Rights
others.
Standard 4 by Theme
Theme Standards
4.1. Regulated hunting, fishing and trapping are important tools
for managing some wildlife populations and habitats.
Use of Resour ces 4.2. Fish and wildlife-based resources provide recreational benefits
directly to participants and increase advocacy for conservation
4.3. Responsible users of fish, wildlife and the out of doors respect
the rights and property of others.
Property Rights 4.3. Responsible users of fish, wildlife and the out of doors respect
the rights and property of others.
Human I mpact 4.1. Regulated hunting, fishing and trapping are important tools
for managing some wildlife populations and habitats.
Healthy Living 4.2. Fish and wildlife-based resources provide recreational benefits
directly to participants and increase advocacy for conservation.
Safety 4.3. Responsible users of fish, wildlife and the out of doors respect
the rights and property of others.
Role of Citizens 4.2. Fish and wildlife-based resources provide recreationa benefits
directly to participants and increase advocacy for conservation.
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Natural systems provide resources
(goods and ecosystem services) and
are apotential source of revenue for
state and local governments (either
directly or through taxation). (CA
Sc/SS, p. 162)

Map 4.1. Regulated hunting, fishing, and trapping are important tools for managing some wildlife
populations and habitats.

The quantity of resources consumed, and
the quantity and character of the by
products of regional human activities
have a cumulative effect on natural
svstems. (CA Sc/SS. p. 157)

Laws, regulations, policies and
incentives are developed by the
federal, state, and local governments
to govern resource use and

The laws, regulations, policies, and
incentives that govern management of
natural systems may cause fluctuations

in population size within ecosystems and

influence the composition and viability
of natural systems. (CA Sc/SS, p.58)

/

Human activities such as reducing the
amount of forest cover, increasing the
amount and variety of chemicals
released into the amosphere, and
intensive farming, have changed the
earth’s land, oceans, and atmosphere.
Some of these changes have decreased
the capacity of the environment to
support some life (AAAS. 4C/M7, p. 21)

management. These laws,
regulations, policies and incentives

Human beings are part of earth’s
ecosystem. Human activities can
deliberately or inadvertently, alter the
equilibrium in ecosystems. (AAAS2,

affect the surrounding natural 5D/H3, p. 33)
svstems. (CA Sc/SS. p. 157

y Y A
9-12

Direct and indirect changes to
natural systems that result from
human activities (e.g.,
population growth, expansion
of communities, production,
consumption and management
of natural resources) impact the
ability of an ecosystem to
support the variety and
quantity of organisms

Human interaction can directly alter
habitat size, the quality of available

resources in a habitat, and the structure of
' habitat components. Such interactions can
be positive and/or negative. (VA Sc; see
also CA Sc/SS, p.33)

The policy of State Fish and Wildlife
Agencies is to base decisions regarding
enforcement laws and regulations on
science-based research. (AFWA CE)

necessary for the system to
function effectively. (CA
SC/SS, p. 33) K
Human activities... have changed the
y earth’s land, oceans and atmosphere.
Governmental decisions regarding Some of these changes have decreased
natural resources and systems are the capacity of the environment to 5- 8
based on avariety of factors. (CA support some life forms. (AAAS2,
Sc/SS, p. 136) 4CIM7, p. 33)
A A

Humans change environments in ways
that can be either beneficial or
detrimental for themselves and other
organisms. (NSES, p.129)

State governments create and enforce laws,
regulations, and policies regarding the use
and management of natural systems. Local
governments create and enforce laws,
regulations, and policies regarding the use
and management of local natural systems.
(CA Sc/SS, p. 1102)

Actions by humans often have an
> impact on the functioning and health
of natural systems. (CA Sc/SS, p. 7)

Government Human impact
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Standard 4. Students should understand and accept and/or lawfully participate in hunting, fishing, trapping, boating, wildlife

watching, shooting sports, and other types of resource-related outdoor recreation.

AFWA Core Concepts Key themes GradeK-4 Grades5-8 Grade 9-12
Concepts & Indicators Concepts & Indicators Concepts & Indicators
4.1. Regulated hunting, Government See Standard 3.1/ Map 3.1 See Standard 3.1/ Map 3.1 See Standard 3.1/ Map 3.1

fishing, and trapping are
important tools for

managing some wildlife
populations and habitats.

Sample Indicators. Usefish and

wildlife as examples

¢ Go fishing, hunting, wildlife
watching, etc. with an understanding
of the related rules, laws, rights and
responsibilities.

Sample Indicators: Usefish and

wildlife as examples

o Appreciate how characteristics of
different physical environments
provide opportunities or place
constraints on human activities
(NH SS).

e Plan alawful hunting, fishing,
wildlife watching, outdoor
recreation program for a younger
students, conduct the outing safely,
and teach the younger students
about the related rules, laws, rights
and responsibilities.

Sample Indicators. Usefish and

wildlife as examples

e Evaluate current management and
conservation practices and their effect on
fish and wildlife resources and the local
economy.

o Assessthe various considerations
involved in resource management,
including sustainability, availability, and
social/cultural, economic, and political
consequences.

Human impact

See Standards 1.1, 1.3, 1.7/ Maps 1.1,
13,17

Samplelndicators: Relateto

outdoor fish and wildlife recreation

o K-2: Describe how humans use fish
and wildlife resources.

e K-2: Demonstrate the ability to make
choices and take responsibility for
personal actions (OH SS, p. 91).

¢ Provide examples of human actions
and natural eventsthat affect fish and
wildlife and their habitats and their
ability to survive.

See Standards 1.1, 1.3, 1.7/ Maps
11,1317

Sample Indicators: Relateto fish

and wildlife recreation

o Describe how the human activities
such as hunting, fishing and
trapping affect the fish and wildlife
populations.

e Describe possible solutions to
potentially harmful environmental
changes within an ecosystem (MO
Sc).

Concepts

e The laws, regulations, policies, and
incentives that govern management of
natural systems may cause fluctuations
in population size within ecosystems and
influence the composition and viability
of natural systems (CA Sc/SS, p.58).

¢ The quantity of resources consumed, and
the quantity and character of the by-
products of regional human activities
have a cumulative effect on natural
systems (CA Sc/SS, p. 157).

For other concepts and indicators see
Standards 1.1, 1.3, 1.7/ Maps 1.1, 1.3, 1.7
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Personal health and fitness plans
include potential lifetime activities that
promote health related fitness, relieve
tension and maintain a healthy weight
in school and non-school settings (e.g.
hiking, canoeing, archery, shooting
sports, fishing) (AR PE 12)

Humans benefit from an
understanding of the importance
and health benefits of participating
in life-time sports and recreation.
(AR PE 12)

A

Human health and well being
depends on access to the outdoors
and an environment with
sustainable and renewable
resources (AFWA CE)

Humans strive to
achieve and maintain a
health-enhancing level

’ of physical fitness. (AR

HE 12)

Natural systems provide resources
(goods- economic value- and
ecosystem services) on which
humans rely. (CA Sc/SS, p. 155)

Map 4.2. Fish and wildlife-based resources provide recreational benefits directly to participants and increase
advocacy for conservation.

Since human activities can have
significant and lasting influence on
natural systems, it isimportant to base
decisions on as much knowledge as
possible. This knowledge should include
an understanding of the influence of
human activities on natural systems and
an ability to assess social, economic,

political, and environmental factors. (CA
Sc/SS, p. 58)

9-12

Individual citizens have opportunities to
participate in decision-making about
resources and natural systems as a part
of civic life. (CA Sc/SS, p. 159)

A « ® A
People in communities seek People can have careers in h f making | includi
L natural resource related sports € heprocesso making laws, Incluain
opportunities for and recreation (AR PEL 3.7.2) hose that pertain to natural resources
The length and quality of recreational activitiesin the ind natural systems, provides
human life are influenced by community that meet the * ypportunities for citizen participation.
many factors, including... needs of various skill levels CA Sc/SS, p. 130)
environmental conditions... and interests (AR PEL 362) The pUI’SUit of recreation has A
(AAASL, 6B/5, p. 89) A influenced the geographic
extent, composition, biological 5-8
diversity, and viability of natural
systems (e.g., park development,
trail use, off-road vehicles) and
called for new laws, regulations,
and policies. (CA Sc/SS. p. 102)
L
Geography, available natural resources,
climate, and the available labor force There are basic rules people need to
affect the economic opportunities follow regarding natural systems and
available (WA SS. p. 25) the treatment of goods and
/V ecosystem services they provide.
— - '\ There are consequences to not
Relaxation is Family members seek following the rules that help protect
important for stable opportunities for Location, weather, and the physical the environment; these consequences
mental and physical individual, dual and team environment interact to create specific may influence decisions regarding
health and reduces participation in outdoor conditions that determine the goods and resources and natural systems.( CA
stress (AFWA CE) related activities (AFWA ecosystem services that humans use for Sc/SS, p. 80)
CE) food, clothing, shelter, transportation,
and recreation. (CA Sc/SS, p. 83)
? K-4
] There are a variety of
The activity of the outdoor sports and games Environment prqvides humans with Individual citizens have the
day relatesto a > that promote healthy living food, shelter, objects for trade and opportunity to protect the
healthy lifestyle (AR (AFWA CE) recreational opportunities (AFWA CE) environment. (CA Sc/SS, p. 92)
PEL, p. 17) ‘ |
Healthy living Use of resources Role of citizens
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Standard 4. Students should understand and accept and/or lawfully participate in hunting, fishing, trapping, boating, wildlife
watching, shooting sports, and other types of resource-related outdoor recreation.

AFWA Core Concepts Key themes GradeK-4 Grades 5-8 Grade9-12
Concepts & Indicators Concepts & Indicators Concepts & Indicators
4.2. Fish and wildlife-based Use of resources | Concepts Concepts Concepts

resources provide
recreational benefits
directly to participants and
increase advocacy for
conservation.

e Geography, available natural
resources, climate, and the available
labor force affect the economic
opportunities available (WA SS, p.
25).

For other Concepts and I ndicators see
Standards 2.1 and 2.2/ Maps 2.1 and
2.2

o People in communities seek
opportunities for recreational
activities in the community that
meet the needs of various skill
levels and interests (AR PEL).

o People can have careersin
natural resource related sports
and recreation (AR PEL).

Sample Indicators: Usefish and

wildlife asan example.

e Describe how humans use fish
and wildlife resources.

e Describe how fish and wildlife
provides recreational benefits to
people.

¢ Describe the role that outdoor
sports and recreation play in
career and social environments.

e Compare economies based on
fish and wildlife resourcesin
different locations and
timeframes (compare past with
present).

o Natural systems provide resources (goods-
economic value- and ecosystem services)
on which humans rely (CA Sc/SS, p. 155).

o Humans benefit from an understanding of
the importance and health benefits of
participating in life-time sports and
recreation (AR PE 12).

Sample Indicators: Usefish and wildlife

asan example.

¢ Investigate and use local state, national
and/or international fitness and
recreational resources and organizations
(e.g. trails, wilderness aress, rivers, lakes,
mountains, fitness clubs, community
fitness activities).

o Examine the advantages and
disadvantages of fish and wildlife based
tourism (fishing, hunting, ecotourism).

¢ Predict where fish and wildlife based
economy can flourish in your state and
develop a scenario to support that
prediction.

Healthy living

Concepts

e The activity of the day relatesto a
healthy lifestyle (AR PEL, p. 17).

e There are avariety of outdoor sports
and games that promote healthy
living (AFWA CE).

¢ Relaxation isimportant for stable
mental and physical health and

Concepts

e The length and quality of human
life are influenced by many
factors, including...
environmental conditions
(AAASL, 6B/5, p. 89).

e People in communities seek
opportunities for recreational

Concepts

¢ Human health and well-being depends on
access to the outdoors and an environment
with sustainable and renewabl e resources
(AFWA CE).

e Humans strive to achieve and maintain a
health-enhancing level of physical fitness
(ARHE 12).
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AFWA Core Concepts

Key themes

GradeK-4
Concepts & Indicators

Grades5-8
Concepts & Indicators

Grade 9-12
Concepts & Indicators

reduces stress (AFWA — CE).

e Family members seek opportunities
for individual, dual and team
participation in outdoor related
activities (AFWA CE).

SampleIndicators: Usefish and

wildlife as an example.

e K-2: Identify outdoor sports and
games

e K-2: Develop lifelong outdoor skills
through an outdoor classroom,
schoolyard habitat or a naturetrail
(wildlife viewing, fishing, hiking,
archery).

e |dentify/compare and contrast
outdoor sports and games that
promote healthy living.

activities in the community that
meet the needs of various skill
levels and interests (AR PEL
3.6.2).

Sample Indicators: Usefish and
wildlife asan example.

¢ Describe the role that outdoor
sports and recreation play in
career and social environments.

¢ Investigate opportunitiesin your
community that provide skill
development for outdoor
recreation.

e Use school and community
facilitiesto build competency in
outdoor sport and recreation
skills.

¢ Humans benefit from an understanding of
the importance and health benefits of
participating in life-time sports and
recreation (AR PE 12).

e Personal health and fitness plans include
potential lifetime activities that promote
health related fitness, relieve tension and
maintain a healthy weight in school and
non-school settings (e.g. hiking, canoeing,
archery, shooting sports, fishing) (AR PE
12).

Sample Indicators: Usefish and wildlife

asan example.

o Analyze the requirements for sustaining
healthy ecosystems and how health of
humans and other living (e.g. fish, wildlife
and habitat) organismsis affected by
changes in environmental conditions.

o Analyze sport specific training versus
lifetime fitness in the outdoors.

¢ Show mastery/competency in alifelong
outdoor sport or recreational opportunity
that benefits health and well-being.

Role of citizens
in resource
management

See Standard 2.3/Map 2.3

See Standard 2.3/Map 2.3

See Standard 2.3/Map 2.3
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Decisions regarding natural systems
and resource use are complex and
based on a spectrum of
considerations including the
economic value and environmental
sustainability of available resources.
(CA Sc/SS, p. 52)

A

Hazards and the potential for
accidents exist. Regardless of the
environment, the possibility of
injury, illness, disability, or death
may be present. Humans have a
variety of mechanisms — sensory,
motor, emotional, social, and
technological — that can reduce
and modify hazards. (NSES, p.
197)

Human populations use resources
in the environment in order to
maintain and improve their
existence. Natural resources have
been and will continue to be used
to maintain human populations.
(NSES, NRC, p. 198)

A

A

Natural systems provide resources
(goods- economic value- and
ecosystem services) on which
humans rely. (CA Sc/SS, p. 155)

Map 4.3. Responsible users of fish, wildlife, and the outdoors respect the rights and property of others.

Decisions related to natural

] > systems and natural resources

often result in the interaction
between individual rights and
liberties and choices related to
the “common good.”( CA
SC/SS, p. 160)

9-12

Property ownership and the
regulation of land use
practices are often used as
incentives to govern the use
and management of natural
systems and resources. (CA
Sc/SS, p. 164)

A

1

The potential for accidents and the
existence of hazards imposes the
need for injury prevention. Safe
living involves the development and
use of safety precautions and the
recognition of risk in personal
decisions. Injury prevention has
personal and social dimensions.
(NSES, p. 168)

People in communities seek
opportunities for recreational
activities in the community
that meet the needs of various
skill levels and interests (AR

PEL)
4

A

Peoples had the same needs as
we do today (e.g., water, food,
shelter) even though we often
meet some of those needsin
different ways. (CA Sc/SS, p.

Socio-cultural, legal, and
political factors are
considered in the
examination of individual
rights versus the common
good. Such factors are also
considered in decisions
regarding land ownership
and resource use. (CA
Sc/SS, p. 129)

105)

Location, weather, and the
physical environment interact to
create specific conditions that
determine the goods and
ecosystem services that humans
use for food, clothing, shelter,
transportation, and recreation.
(Cdlifornia SS, p. 83)

Safety and security are basic
needs of humans. Safety
involves freedom from danger,
risk, or injury. Security involves
feelings of confidence and lack
of anxiety and fear. Student
understandings include
following safety rules for home
and school, preventing abuse
and neglect, avoiding injury,
knowing whom to ask for help,
and when and how to say no.
(NSES, p.139)

?

The supply of many resources
is limited. If used, resources
can be extended through
recycling and decreased use.
(NSES. p. 140)

A

Safety

AFWA Scope and Sequence

Environment provides humans
with food, shelter, objects for
trade and recreational
opportunities. (AFWA CE)

Use of resources

T

The importance placed on
private property and the
inherent rights and
responsibilities of land
ownership are economic
factors that influence
decisions about resources
and natural systems. (CA
Sc/SS, p. 92)

K-4

The importance placed on fair
play and good sportsmanship,
respect for the rights and
opinions of others, and respect
for rules by which welive.
(CA c/SS, p. 83)

Property rights
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Standard 4. Students should understand and accept and/or lawfully participate in hunting, fishing, trapping, boating, wildlife
watching, shooting sports, and other types of resource-related outdoor recreation.

AFWA Core Concepts Key themes GradeK-4 Grades 5-8 Grade9-12
Concepts & Indicators Concepts & Indicators Concepts & Indicators
4.3. Responsible users of fish, | Safety Concept Concepts Concepts

wildlife, and the outdoors
respect the rights and property
of others.

o Safety and security are basic needs
of humans. Safety involves
freedom from danger, risk, or
injury. Security involves feelings
of confidence and lack of anxiety
and fear. Student understandings
include following safety rules for
home and school, preventing abuse
and neglect, avoiding injury,
knowing whom to ask for help, and
when and how to say no (NSES,
p.139).

Sample Indicators: Usefish and

wildlife asan example.

o K-2: Describe safety plan and
procedures for being in the
outdoorsin the natural areas
(ticks, snakes etc).

e Describe how to manage an
emergency situation in the outdoors
(snake bite, cut, etc.).

o The potential for accidents and
the existence of hazards imposes
the need for injury prevention.
Safe living involves the
development and use of safety
precautions and the recognition
of risk in personal decisions.
Injury prevention has personal
and socia dimensions (NSES, p.
168).

Sample Indicators: Usefish and

wildlife asan example.

o Evaluate the physical and
environmental damages
associated with decisions made
during different physical
activities (e.g. boating safety)
(AR PEL).

¢ Predict outcomes of dangerous
behaviors during physical
activities in the outdoors (hiking,
fishing, boating, hunting) (AR
PEL).

¢ Hazards and the potential for accidents
exist. Regardless of the environment, the
possibility of injury, illness, disability,
or death may be present. Humans have a
variety of mechanisms— sensory, motor,
emotional, social, and technological —
that can reduce and modify hazards
(NSES, p. 197).

Sample Indicators: Usefish and wildlife

asan example.

¢ Investigate and report on how
responsible citizens employ considerate
and safe personal behaviorsin physical
activity (ethics of hunting and fishing,
canoeing and hiking).

Use of resour ces

Concepts

e The supply of many resourcesis
limited. If used, resources can be
extended through recycling and
decreased use (NSES, p. 140).

o Location, weather, and the physical
environment interact to create
specific conditions that determine
the goods and ecosystem services

Concepts

¢ Peoples had the same needs as we
do today (e.g., water, food,
shelter) even though we often
meet some of those needsin
different ways (CA Sc/SS, p.
105).

o Peoplein communities seek
opportunities for recreational

Concepts

o Natural systems provide resources
(goods- economic value - and ecosystem
services) on which humans rely (CA
Sc/SS, p. 155).

¢ Decisions regarding natural systems and
resource use are complex and based on a
spectrum of considerations including the
economic value and environmental

AFWA Scope and Sequence
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AFWA Core Concepts

Key themes

GradeK-4
Concepts & Indicators

Grades 5-8
Concepts & Indicators

Grade 9-12
Concepts & Indicators

that humans use for food, clothing,
shelter, transportation, and
recreation (CA Sc/SS, p. 83).

e Environment provides humans with
food, shelter, objects for trade and
recreational opportunities (AFWA
CE).

Sample Indicators: Usefish and

wildlife asan example.

e K-2: Describe how fish and wildlife
provides recreational benefitsto
people

e Explain why there are lawsto
protect fish and wildlife (for
exampl e turtles, neo-tropical birds
and song birds)

activities in the community that
meet the needs of various skill
levels and interests (AR PEL)

Sample Indicators: Usefish and

wildlife asan example.

o List and explain the purpose for
the rules to manage and conserve
fish and wildlife locally

o Describe the rights and
responsibilities of an individual
using of fish and wildlife natural
resources for recreation

sustai nability of available resources (CA
Sc/SS, p. 52).

¢ Human populations use resources in the
environment in order to maintain and
improve their existence. Natural
resources have been and will continue to
be used to maintain human populations
(NSES, p. 198)

Sample Indicators: Usefish and wildlife

asan example.

o Select key fish and wildlife stakeholders
in fish and describe their rights and
responsibilities as stewards and
consumers.

¢ Analyze and evaluate the possible costs,
benefits and the consequences of human
use of the fish and wildlife.

Property rights

See Standard 3.1/Map 3.1

See Standard 3.1/Map 3.1

See Standard 3.1/Map 3.1
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STANDARD 5

Students should understand the need for, and actively supports funding for
fish and wildlife conservation.

5.1. Within the U.S,, state fish and wildlife management is funded through hunting,
fishing and trapping licenses and through federal excise taxes collected from the sale
of hunting, target shooting, fishing equipment, and motor boat fuels.
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Standard 5: Themesat a Glance

Map number and descriptor Key Theme Key
Theme 2
5.1. Within the U.S,, state fish and wildlife management is Use of
funded through hunting, fishing and trapping licenses and Resources

through federal excise taxes collected from the sale of hunting,
target shooting, fishing equipment, and motor boat fuels

Standard 3 by Theme

Theme Standards

5.1.Within the U.S,, state fish and wildlife management is funded
through hunting, fishing and trapping licenses and through federal
excise taxes collected from the sale of hunting, target shooting,
fishing equipment, and motor boat fuels.

Use of Resources 5.1. Within the U.S,, state fish and wildlife management is funded
through hunting, fishing and trapping licenses and through federal
excise taxes collected from the sale of hunting, target shooting,
fishing equipment, and motor boat fuels.
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Map 5. Within the U.S,, state fish and wildlife management is funded primarily through hunting, fishing and
trapping licenses and through federal excise taxes collected from the sale of hunting, target shooting, and
fishing equipment and motor boat fuels.

Laws, regulations, policies and
incentives are developed by the
federal, state, and local governments
to govern resource use and
management. These laws, regulations,
policies and incentives affect the
surrounding natural systems. (CA
SC/SS, p. 157)

)

Individual citizens have
opportunities to
participate in decision-
making about resources
and natural systems as a
part of civic life. (CA
Sc/SS, p. 159)

Similarities in federal, state, and local
governments (e.g., written documents,
rule of law, consent of the governed,
three separate branches) and
differences (e.g., scope of jurisdiction
and use of power) result in laws,
regulations, policies, and incentives
that govern the use, management, and
consumption of resources. (CA Sc/SS,
p. 102)

Decisions regarding natural
systems and resource use
are complex and based on a
spectrum of considerations
including the economic
value and environmental
sustainability of available
resources. (CA Sc/SS, p.
52)

Human populations use
resources in the environment
in order to maintain and
improve their existence.
Natural resources have been
and will continue to be used
to maintain human
populations. (NSES, p. 198)

9-12

A

A

Natural systems provide resources (goods-
economic value- and ecosystem services)
on which humans rely. (CA Sc/SS, p. 155)

A

The process of making
laws, including those that
pertain to natural
resources and natural
systems, provides
opportunities for citizen
participation. (CA Sc/SS,

Local, state, and federal
governments have significant roles
in managing and protecting air,
water, plant, and wildlife resources.

(VA So)
A

Governmental decisions regarding
natural resources and systems are

based on avariety of factors. (CA

Sc/SS, p. 136)

n 130
A

A

The pursuit of recreation has
influenced the geographic
extent, composition,
biological diversity, and
viability of natural systems
(e.g., park development, trail
use, off-road vehicles) and
called for new laws,
regulations, and policies.
(CA <c/SS, p. 102)

X

5-8

Individual citizens have the

Decisions made regarding

opportunity to protect the natural resources and systems
environment. (CA Sc/SS, p. are often the responsibility of
92) state and local governments. (CA

SC/SS, p. 162)

State governments create and enforce
laws, regulations, and policies
regarding the use and management of
natural systems. Local governments
create and enforce laws, regulations,
and policies regarding the use and
management of local natural systems.
(CA c/SS, p. 102)

Government

AFWA Scope and Sequence

Some resources are basic
materials, such as air, water,
and soil; some are produced
from basic resources, such
as food, fuel and building
materials; and some
resources are nonmaterial,
such as quiet places, beauty,
security, and safety. (NSES,

Peoples had the same needs as
we do today (e.g., water, food,
shelter) even though we often
meet some of those needsin
different ways. (CA Sc/SS, p.
105)

p. 140)

Location, weather, and the
physical environment
interact to create specific
conditions that determine the
goods and ecosystem
services that humans use for
food, clothing, shelter,
transportation, and
recreation. (CA Sc/SS, p. 83)

K-4

Use of resources
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Environment provides humans
with food, shelter, objects for
trade and recreational
opportunities (AFWA CE)




Standard 5. Students should understand the need for, and actively supports funding for fish and wildlife conservation.

AFWA Core Concepts Key themes | GradeK-4 Grades5-8 Grade9-12
Concepts & Indicators Concepts & Indicators Concepts & Indicators
5.1. Withinthe U.S,, state fish and | Government | Concepts Concepts Concepts

wildlife management is funded
primarily through hunting, fishing
and trapping licenses and through
federal excise taxes collected
from the sale of hunting, target
shooting, and fishing equipment
and motor boat fuels.
5.1.1. Wildlife Restoration -
Federal Aid in Wildlife
Restoration (Pittman-
Robertson Act [1937])
provides funding in the U.S.
for the protection, restoration,
rehabilitation and
improvement of wildlife
habitat, wildlife management
research, hunter education,
and the distribution of
information produced by the
projects
5.1.2. Sport Fish Restoration -
Federal Aid in Sport Fish
Restoration (Dingell-Johnson
[1950] and Wallop-Breaux
amendment [1984]) isa
parallel program to Pittman
Raobertson for management,
conservation, restoration of
fishery resources, access and
boating and aquatic resource
education
5.2. Wildlife-based activities,
such as hunting, fishing, viewing,
and photography provide people
with millions of days of outdoor

o State governments create and
enforce laws, regulations, and
policies regarding the use and
management of natural systems.
Local governments create and
enforce laws, regulations, and
policies regarding the use and
management of local natural
systems (CA Sc/SS, p. 102).

e Individua citizens have the
opportunity to protect the
environment (CA Sc/SS, p. 92).

o Decisions made regarding natural
resources and systems are often
the responsibility of state and local
governments (CA Sc/SS, p. 162).

Sample Indicators: Usefish and

wildlife as examples

e Summarize the roles and
responsibilities of local
governments.

o |dentify local governments
involved in fish and wildlife
management and conservation.

¢ Describe what actions an
individual can do to conserve
natural resources (fish and
wildlife).

e Governmental decisions regarding
natural resources and systems are
based on a variety of factors (CA
Sc/SS, p. 136)

e Locd, state, and federal
governments have significant roles
in managing and protecting air,
water, plant, and wildlife
resources (VA Sc).

e The process of making laws,
including those that pertain to
natural resources and natural
systems, provides opportunities
for citizen participation (CA
Sc/SS, p. 130).

Sample Indicators. Usefish and

wildlife as examples

¢ Describe levels, roles
responsibilities of local, federal
and state government in US
involved in fish and wildlife
management and conservation.

e |dentify factors that influence
government decisions regarding
fish and wildlife.

o |dentify federal laws that regulate
public fish and wildlife recreation.

o |dentify federal laws that provide
for sustaining fish and wildlife
recreation and describe the
public’s role.

e Similaritiesin federal, state, and
local governments (e.g., written
documents, rule of law, consent of
the governed, three separate
branches) and differences (e.g.,
scope of jurisdiction and use of
power) result in laws, regulations,
policies, and incentives that
govern the use, management, and
consumption of resources (CA
SC/SS, p. 102).

Laws, regulations, policies and
incentives are developed by the
federal, state, and local
governments to govern resource
use and management. These laws,
regulations, policies and
incentives affect the surrounding
natural systems (CA Sc/SS, p.
157).

Individual citizens have
opportunitiesto participate in
decision-making about resources
and natural systems as a part of
civic life (CA c/SS, p. 159).

Sample Indicators: Usefish and

wildlife as examples

¢ Analyze the structure,
responsibilities and function of US
federal, state, and local
governmentsinvolved in resource
management.

o Evaluate how individuals,
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recreation each year and generate busi nesses, governments, and non-
billions of dollars for the governmental organizations
economy. impact fish and wildlife
management and conservation,
methods of decision making and
action, and public opinion
Use of Concepts For Concepts and I ndicators see Concepts
r esour ces e Some resources are basic Standard 2.1/ Map 2.1 ¢ Decisions regarding natural
materials, such asair, water, and systems and resource use are
soil; some are produced from basic complex and based on a spectrum
resources, such as food, fuel and of considerations including the
building materials, and some economic value and environmental
resources are nonmaterial, such as sustai nability of available
quiet places, beauty, security, and resources (CA Sc/SS, p. 52).
safety (NSES, p. 140). ¢ Human populations use resources
in the environment in order to
For other Concepts and Indicators maintain and improve their
see Standard 2.1/ Map 2.1 existence. Natural resources have
been and will continue to be used
to maintain human populations
(NSES, p. 198).
For other Concepts and Indicators
see Standard 2.1/ Map 2.1
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Conclusion

These conservation education standards represent an important step in improving conservation education
in the United States. Conservation education is critical to the ability of state fish and wildlife agenciesto
meet their mission. Conservation education’s mission-critical role and responsibilities are to:

1. Prepare and include the genera public and fish and wildlife customers in environmental
assessment and decision making. (Thisrole was described by Mark Duda a the AFWA 2008
Meeting as being essential for agency effectiveness.)

2. Prepare and involve the public and fish and wildlife customers in sharing responsibility for
stewardship of fish and wildlife.

3. Prepare and involve the public and our fish and wildlife customers in responsible fish and wildlife
related recreation (knowledge, skills and opportunities).

The K-12 Conservation Education Scope and Sequence provides a critical foundation for developing
sound conservation education programs to advance the mission of fish and wildlife agencies. Thisisthe
first step for developing the strategic role of conservation education to meet the state fish and wildlife
agency mission.

Needed next stepsinclude:
e Identify science curriculaand instructional support materials.
e Develop assessment instruments and other tools for teachers to improve student learning.

e Provide systematic professional development to increase teachers’ knowledge of conservation
education, their abilities to use conservation education instructional and assessment materials that
support high student achievement.

o Develop online availability of resourcesin various forms and formats, particularly ecosystem
information of local fish, wildlife and habitat, field studies and stewardship techniques and
opportunities, and recreation skills and opportunities.

Six Priority Goalsfor Conservation Educator s (Denver 2008):

1. Curriculum Integration: Educatorswill integrate CE Core Conceptsinto their curricula.
The AFWA Conservation Education Core Concepts have been adopted by the member
agencies as those wildlife concepts critical to having a supportive and informed citizenry.
This goal expects all educators (both formal and non-formal) to teach these concepts to
students.

2. Outdoor Skills Education: Outdoors skillswill be included in the education process as atool for
team building, stewardship, persona health and life-long recreation.
School curriculainclude outdoor skillstraining such as orienteering, archery, fishing,
and survival skills. National Archery in the Schools program (NASP) is a good example
of thisgoal.

3. Natural Area Access: Every child has access to a natural area (no matter how small) within

walking distance of their school and educators are given skills, content knowledge and tools to
use that area as an outdoor classroom for field investigations.
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This does not suggest that agencies should acquire property but rather help educators
identify natural areas that are accessible to children both during and after school.
Schoolyard Habitat Programs are good examples of this goal.

4. Field Investigation: Field Investigation is part of authentic scienceinquiry.
Children tend to think of a scientist as someonein a lab coat and holding a test tube. We
want educators to recognize that our agency field staffs conduct legitimate scientific
inquiry and through citizen science opportunities, engage studentsin rigorousfield
investigations to contribute to field science studies and improve their science
achievement. NatureMapping is a good example of this goal.

5. Community Partnerships:
a. Fish and Wildlife Agencieswill facilitate community partnerships to ensure parent
involvement in K-12, Fish & Wildlife related experiences.
We recoghi ze the importance of family and community support for successful
recruitment into outdoor activities
b. Youth Leadership — Fish and Wildlife Agencies will facilitate community partnershipsto
devel op youth conservation leadership — by offering K-12 opportunities for leadership,
skill development and recognition.
Developing youth leadersin Conservation will serveto recruit other youth and
will help agencies with work force employment.

6. Conservation Literacy:

a. We offer web-based and other technologies to help school s build/enhance conservation
literacy.

Increased use of the internet and technology must be part of our outreach to
engage future generations.

b. Utilize Conservation Education Scope and Sequence (based on national education
standards) as a guideline for how agencies partner with schools to achieve conservation
environmental literacy.

The K-12 Scope and Sequence document makes the Conservation Education Core
Concepts available to educators according to what is age-appropriate for the
learner.
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Abbreviations

AAASL Atlas of Science Literacy, Volume 1

AAAS2 Atlas of Science Literacy, Volume 2

AFWA CE AFWA Conservation Education Working Group

AK Content and performance standards for Alaska students

ARHE 12 Arkansas Standards: Health and Safety Grades 9-12

ARPE 12 Arkansas Standards. Physical Education Grades 9-12

AR PEL Arkansas Standards; Physical Education and Health Grades K-8

AR SC Arkansas Science Standards Grades K-8

AZ Sc Arizona Science Standards Articulated by Grade Level.

BSL Benchmarks for Science Literacy

CA Sc/SS California Science and History/Social Science, Education and the Environment
Initiative. Standards Alignment Maps, Kindergarten through Twelfth Grade.

CO < Colorado Model Content Standards for Science

KSEE Environmental Education Standards for Kansas

LA Sc Louisiana Content Standards, Benchmarks, and Grade Level Expectations for Science

LA SS Louisiana Content Standards, Benchmarks, and Grade Level Expectations for Social
studies

MA Sc M assachusetts Science and Technol ogy/Engineering Curriculum Framework

ME Maine Performance Indicators and Descriptors

MI SS Michigan Grades K-8 Social Studies Content Expectations

MN EE Environmental Literacy Scope and Sequence Providing a systems approach to
environmental education in Minnesota

MO Sc Missouri’s Framework for Curriculum Development In Science K-12

MO SS Missouri’s Framework for Curriculum Development In Social Studies K-12

NAEP National Assessment of Educationa Progress Frameworks

NECAP Sc

NH SS New Hampshire Scope and Sequence Models for Building Vertical Science Literacy

NSES National Science Education Standards (NSTA, 1996)

OH Sc Ohio Science Academic Content Standards

OH SS Ohio Academic Content standards, K-12 Social Studies

OR Sc Oregon Science Standards

PA ENV Pennsylvania Academic Standards for Environment and Ecology

TEKS Texas Essential Knowledge and Skills

VA Sc Virginia Revised Science Standards of Learning Curriculum Framework Adopted by
the Board of Education

VA SS VirginiaHistory and Socia Science Standards of Learning Curriculum Framework

VT Vermont’s Framework of Standards and Learning Opportunities

WA Sc Washington State Science Essential Academic Learning Requirements: A
Recommended Grade-by-Grade Sequence for Grade Level Expectations —-K-12

WA SS Washington State Social Studies Essential Academic Learning Reguirements: A
Recommended Grade-by-Grade Sequence for Grade Level Expectations - K-12
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Additional References

Arizona Socid Studies Standard Articulated by Grade Level

Arkansas American Government Standards Grades 9-12

Arkansas American History (U.S. History)

Arkansas Biology Standards Grades 9-12

Arkansas Civics for Core Curriculum Standards Grades 9-12

Arkansas Civics Standards Grades 9-12

Arkansas Environmental Science Standards Grades 9-12

Arkansas Socia Studies Curriculum Framework Grades K-8

Chicago Academic Standards & Frameworks. Expecting more: Higher Standards for Chicago’s Students.
Science. Grades K-12

Colorado Model Content Standards for Civics

Georgia Science Performance Standards

Indiana’s Core standards: Core Academic Concepts across the K—12 Continuum. Science
Indiana’s Core standards: Core Academic Concepts across the K—12 Continuum. Social studies
Massachusetts History and Social Science Curriculum Framework

Michigan Content Standards and Draft Benchmarks

Montana Content Standards and Performance Descriptors

NAAEE Excellence in Environmental Education: Guidelinesfor Learning (Pre K-12)
Nevada K-12 Science Standards

Nevada K-12 Socia Studies Standards

Nevada Science Achievement Indicators

New England Common Assessment Program — Science

North Carolina Extended Content Standards

Pennsylvania Academic Standards for Civics and Government

Pennsylvania Academic Standards for Geography

State of Alabama Academic Standards

Wisconsin Moddl Academic Standards for Socia Studies

Wisconsin's Model Academic Standards for Science
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AFWA K-12 Conservation Education Scope and Sequence

Appendix 1

AFWA North American Conservation Education Strategy

Mission:

To unify and strengthen conservation education efforts of the Association of Fish and Wildlife Agencies (AFWA)
member agencies and partners in a manner that effectively advances the AFWA Strategic Plan* and the North
American Model of Fish and Wildlife Conservation.*

Vision:
Conservation Education becomes an effective, dynamic means for the Association of Fish and Wildlife Agencies
(AFWA), its members and partners to achieve the AFWA Strategic Plan through an informed and involved citizenry
that:

1. Understandsthe value of our fish and wildlife resources as a public trust.

2. Appreciatesthat conservation and management of terrestrial and water resources are essential to

sustaining fish and wildlife, the outdoor landscape, and the quality of our lives.
3. Understands and actively participates in the stewardship and support of our natural resources.

4. Understands and accepts and/or lawfully participates in hunting, fishing, trapping, boating, wildlife
watching, shooting sports, and other types of resource-related outdoor recreation.

5. Understands and actively supports funding for fish and wildlife conservation.

Core Conceptsfor Conservation Education

Understandsthe value of our fish and wildlife resources as a public trust.
A. InNorth America fish and wildlife are public trust resour ces managed by governmental agencies.
1. Ownership of land does not convey ownership of wildlife.

2. Primary responsibility for most fish and wildlife management programsin North Americais
delegated to governmental agencies.

a. State, provincial, and tribal fish and wildlife agencies are responsible for managing most fish
and wildlife on public and private lands and water within their geographic jurisdictions.

In Mexico, only the six northern border states have been given authority over resident
wildlife. In other parts of Mexico, the federal government maintains jurisdiction over
resident wildlife and all inland fisheries.
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b. Federal agencies, in cooperation with state and tribal agencies, are responsible for managing
migratory fish and wildlife and federally listed threatened and endangered species, and for
regulating wildlife trade. (In Canada, federal provincial and territorial agencies share
responsibility for federally-listed endangered species.)

3. Non government organizations, businesses, and individuals play important roles as advocates and
conservation partners with fish and wildlife agencies.

4. Sincemost wildlifelive on private lands, private landowners play an important rolein
sustaining and improving habitat.
5. Many species move across state, provincial, and national boundaries, requiring interstate and
international agreements and partnerships to manage these species.
B. Sustainable natural resourcesdepend on the support of an informed and responsible citizenry.

C. Regulations are necessary for natural resources conservation.
1. The adoption and enforcement of regulations help conserve fish and wildlife resources.
2. Regulations alow for sustainable human use of fish and wildlife resources.

3. Regulations combat illegal trafficking and exploitation of fish and wildlife resources.

Appreciatesthat conservation and management of terrestrial and water resour ces are essential to sustaining fish
and wildlife, the outdoor landscape, and the quality of our lives.

A. Thehealth and well-being of fish, wildlife, and humans depend on the quality of their environment.

1. All living things depend on habitat that includes adequate and suitably arranged food, water,
shelter, and space.

a  Fish and wildlife numbers and species compositions are constantly changing based on a
variety of natural and human-caused conditions.

b. Lossand degradation of habitat arethe greatest problemsfacing fish and wildlife;
therefore, enhancing and protecting habitat iscritical to managing and conserving
them.

i. Human changes to the landscape alter fish and wildlife habitat, changing the amount

and type available.

ii. Natural eventsalter the landscape, changing the amount and type of fish and wildlife
habitats available. The effects of these events can be exacerbated by human changes to
the landscape.

iii. Fragmentation of habitats alters fish and wildlife distribution, movement, and
composition.
2. Thecarrying capacity of an area determines the size of the population that can exist or will be
tolerated there.

a. Biological carrying capacity is an equilibrium between the availability of habitat and the
number of animals of a given species the habitat can support over time.

b. Cultura carrying capacity isthe number and type of a given species that people will tolerate
over time.

Carrying capacity is dynamic and can change from season to season and from year to year.

d. Regulated hunting, fishing, and trapping are important tools for preventing populations of
certain species from exceeding the carrying capacity of their habitat.

3. Livingthingstend to reproduce in numbers greater than their habitat can support. The populations
are limited by factors such as quantity and quality of food, water, shelter, and space. Other limiting
factors may include disease, predation, and climatic conditions.
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a.  When a population becomes too large it may damage or destroy its habitat as well as habitat
for many other species.

b.  When apopulation exceeds the carrying capacity for an area, individuals of that population
must out-compete others, emigrate, or die.

4. Fishand wildlife are present in nearly all areas of the earth. Each ecosystem has characteristic
Species.
a. Climate, topography, and habitats influence species diversity.
b.  All living things are connected to each other and their environment.

i. Plantsand animalsin ecological systemslivein aweb of interdependence in which
each species contributes to the function of the overall system.

ii. Energy from the sunis captured by plants and enters the animal world primarily
through animals that eat plants.

iii. Interactions between different fish and wildlife populations include competition,
predation, and symbiosis.
c. Each species occupies a niche within its environment.
5. Ecological succession isa process involving continuous replacement of one community by another.
a.  Assuccession occurs fish and wildlife found in that community will change.
b. Natural eventsand human activities affect the rate and direction of succession.
6. Speciesdiffer in their ability to adapt.

a. Fishand wildlife are adapted to their environment in ways that enable them to compete and
survive,
The more adaptable a species is, the more likely it isto thrive.
Most speciesthat are endangered or threatened in North America became so as aresult of
natural or human-caused changesin their habitat and their inability to adapt or adjust to such
changes.
7. Conserving biodiversity isimportant.

a. Isolated ecosystems and populations are more vulnerable to environmental change than well
connected ecosystems.

Native species are important to the stability of an ecosystem.

Exotic/non-native species introduced into a community can change the dynamics of that
community.

d. Reintroduction of fish or wildlifeinto its former range may be possible if conditions such as
suitable habitat and social acceptance exist.

8. Many species are indicators of environmental health.
B. Fish and wildlife can be conserved and restored through science based management which considersthe
needs of humans as well asthose of fish and wildlife.
1. Fishand wildlife management practices are based on natural, physical, and social sciences.

2. Wildlife management practices involve population and habitat inventory and monitoring, research,
manipulation of populations, protection and manipulation of habitat, regulation, and education.

a.  Wildlife populations are managed through such practices as regulated hunting, fishing and
trapping; artificial propagation; stocking; and transplanting as well as predator and damage
control.

b. Enhancing and protecting healthy habitat are critical to managing and conserving fish and
wildlife.

c. Management of one species may affect other species within the same ecosystem.

3. Fishand wildlife management decisions consider biological, economic, social, and political
factors.
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4, Conservation of fish and wildlife habitats provides human health, recreation, aesthetic, and
economic benefits.

Understands and actively participatesin the stewardship and support of our natural resour ces.
A. A person's culture affects his or her view and use of fish and wildlife and their habitats.

1. Peopleusefish and wildlife resources for food, shelter, clothing, and other products; practices that
have continued throughout history.

2. Fishand wildlife provide arecreational focus for millions of people in North America.
The distribution and abundance of fish and wildlife provide significant economic benefits.

w

C. Everyoneimpactsfish and wildlife and their habitats and as human populations grow, impacts on
natural resourcesincrease.

1. Conversion of fish and wildlife habitat for human uses has altered the amount of land and water
available for fish, wildlife, and associated recreation.

2. Humans are agents in the spread of invasive species and fish and wildlife diseases; and therefore,
must take steps to avoid associated problems.

D. Unlike other organisms, only humans have the capacity and responsibility to consider the effects of their
actions on their environment.

1. People make decisions collectively and individually each day that directly and indirectly impact
fish and wildlife and their habitats.

2. Decisions people make relative to fish and wildlife are based on their values, as well as knowledge
of and experiences with those resources.

Under stands and accepts and/or lawfully participatesin hunting, fishing, trapping, boating, wildlife watching,
shooting sports, and other types of resour ce-related outdoor recreation.
A. Regulated hunting, fishing, and trapping areimportant tools for managing some wildlife populations
and habitats.

B. Fishand wildlife-based resources provide recreational benefits directly to participants and increase advocacy
for conservation.

C. Responsible users of fish, wildlife, and the outdoors respect the rights and property of others.

Understandsthe need for, and actively supportsfunding for fish and wildlife conservation.

A. Withinthe U.S, state fish and wildlife management isfunded primarily through hunting, fishing and
trapping licenses and through federal excise taxes collected from the sale of hunting, target shooting,
and fishing equipment and motor boat fuels.

1. Wildlife Restoration - Federal Aid in Wildlife Restoration (Pittman-Robertson Act [1937])
provides funding in the U.S. for the protection, restoration, rehabilitation and improvement of
wildlife habitat, wildlife management research, hunter education, and the distribution of
information produced by the projects.

2. Sport Fish Restoration - Federal Aid in Sport Fish Restoration (Dingell-Johnson [1950] and
Wallop-Breaux amendment [1984]) is a parallel program to Pittman Robertson for management,
conservation, restoration of fishery resources, access and boating and aquatic resource education.

B. Wildlife-based activities, such as hunting, fishing, viewing, and photography provide people with
millions of days of outdoor recreation each year and generate billions of dollarsfor the economy.

C. Thefuture of fish and wildlife conservation requires additional funding from a broad-based constituency.
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AFWA K-12 Conservation Education Scope and Sequence

Appendix B
Academic Conceptsused in AFWA Scope and Sequence by Themes
Key themes GradeK-4 Grades5-8 Grade 9-12
Concepts Concepts Concepts
Adaptations/ eFor a particular environment some kinds of e There are many different causes of extinction. | e The ability of an organism to surviveinits
Survival plants and animals thrive, some do not live as Some of these are natural while others are environment is dependent on its genetically
well, and some do not survive at all (AAAS2, human-induced (CA Sc/SS, p. 37). determined capabilities. Individual organisms
5D/EL, p.23). cannot simply decide to adapt or change their
e Different kinds of organisms are adapted for genetic makeup in order to survive (CA Sc/SS,
living in different environments (NAEP; see p. 59).
also CA Sc/SS, p. 16). e The greater the diversity of the gene pool of a
¢ When the environment changes, some plants species, the greater the chances that some
and animals survive and reproduce; others die individuals will be able to adapt to the
or move to new locations (NAEP). changes, reproduce, and carry on the species
« Natural systems proceed through cycles and (KSEE, p. 7).
processes that are required for their e The quantity and characteristics of the
functioning. Extinction can occur in response byproducts generated by human activities
to human activity or natural cataclysms (CA affect natural systems. The capacity of natural
Sc/SS, p. 17) systems to adjust to human-caused alterations
depends on the scope, scale, and duration of
the activity, and on the nature and health of the
natural system. In cases where the adaptive
characteristics of a species are insufficient to
respond to the degree of change, extinction can
occur (CA Sc/SS, p. 37).
Basic needs e Most living things need water, food, and air | e The number of organisms an ecosystem can e Ecosystems can be reasonably stable over
(AAAS2,5C/2, p. 73). support depends on the resources available hundreds or thousands of years. As any
¢ Organisms have basic needs. For example, and abiotic factors, such as quantity of light population grows, its sizeis limited by one or
animals need air, water, and food; plants and water, range of temperatures, and soil more environmental factors: availability of
require air, water, nutrients, and light. composition (NSES, p.158). food, availability of nesting sites, or number of
Organisms can survive only in environments predators (AAAS2, 5D/H1, p. 23).
in which their needs can be met (NSES,
p.129).
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Key themes GradeK-4 Grades5-8 Grade 9-12
Concepts Concepts Concepts
Changing e Ecosystems change over time (PA ENV). e Changesin environmental conditions can ¢ Although the interrelationships and

environments

affect the survival of individual organisms
and entire species (AAAS2, 5F/M2b, 33).

¢ Ecosystems have changed throughout
geologic time in response to physical
conditions, interactions among organisms, and
the actions of humans (MA Sc, p. 53).

interdependence of organisms may generate
biological communitiesin ecosystems that are
stable for hundreds or thousands of years,
ecosystems always change when climate
changes or when one or more new species
appear as aresult of migration or local
evolution. The impact of the human species
has major consequences for other species
(NAEP).

e When an environment, including other
organisms that inhabit it changes, the survival
value of inherited characteristics may
change... (AAASI, 5F/6, p. 83).

Dependence on
environment

e Environments are the space, conditions, and
factorsthat affect an individual'sand a
population's ability to survive and their
quality of life (NSES, p. 140).

e Changesin environments can be natural or
influenced by humans. Some changes are
good, some are bad, and some are neither
good nor bad. Pollution is a change in the
environment that can influence the health,
survival, or activities of organisms, including
humans (NSES, p. 140; see also AAAS2,
5D/E4, p. 33; MA S, p. 47)

e Changes in an organism’s habitat are
sometimes beneficial to it and sometimes
harmful (AAAS2, 5D/E4, p. 33, also see MA
Sc, p. 47).

e For aparticular environment some kinds of
plants and animals thrive, some do not live
as well, and some do not survive at all
(AAAS2, 5D/EL, p23).

e Some animals and plants are alike in the way
they look and in the things they do, and
others are very different from one another

e The world contains awide diversity of
physical conditions, which creates a wide
variety of environments. In any particular
environment, the growth and survival of
organisms depend on the physical conditions
(AAAS2, 5D/M1b, p. 23).

e Changesin environmental conditions can
affect the survival of individual organisms
and entire species (AAAS2, 5F/M2b, 33).

¢ Lossand degradation of habitat are the
greatest problems facing fish and wildlife.

¢ Ecosystems have changed throughout
geologic time in response to physical
conditions, interactions among organisms, and
the actions of humans (MA Sc, p. 53).

e ...Change in climate can produce very large
changes in ecosystems (AAAS2, 5D/H2, p.
33).

e When all environment, including other
organisms that inhabit it, changes the survival
value of inherited characteristics may
change... (AAASI, 5F/6, p. 83).

e Changesin an ecosystem can affect
biodiversity and biodiversity contributes to an
ecosystem’s dynamic equilibrium (AFWA
CE).

¢ Enhancing and protecting habitat is critical to
managing and conserving fish and wildlife
(AFWA CE).
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Key themes GradeK-4 Grades5-8 Grade 9-12
Concepts Concepts Concepts
(BSL, Diversity of Life)
e Species can become extinct because of
habitat change or loss (AFWA CE).
Diversity e Living things are found almost everywhere ¢ Climate, topography, and habitats influence e Each species occupies a niche within its
in the world. There are somewhat different species diversity (AFWA CE). environment (AFWA CE).
kindsin different places (AAAS2, 5D/P2, p. | e The number of organisms and populationsan | e Changesin an ecosystem can affect
33). ecosystem can support depends on the biotic biodiversity and biodiversity contributesto an
e There are millions of different kinds of resources available and abiotic factors, such ecosystem equilibrium (CO Sc)
individual organisms that inhabit the earth at as quantity of light and water, range of ¢ Although the interrelationships and
any one time-some very similar to each temperatures, and soil composition (NAEP). interdependence of organisms may generate
other, some very different (AAAS2, 5A/E3 biologica communitiesin ecosystems that are
(SFAA), p. 31). stable for hundreds or thousands of years,
¢ When the environment changes, some plants ecosystems always change when climate
and animals survive and reproduce; others changes or when one or more new species
die or move to new locations (NAEP). appear as aresult of migration or local
e Variation among individuals within a evolution. The impact of the human species
population increases the probability that the has major consequences for other species
population will survive when there are (NAEP).
changesin anatural system (CA Sc/SS,
p.10).
Energy flow e Most living things need water, food and air ¢ Energy can change from one form to another | e The chemical elements that make up the
(AAASL, 5C/2, p. 79). in living things (AAASL1, 5E/3, p. 79). molecules of living things pass through food
e Plants and animals both need to take in e One of the most general distinctions among webs and are combined and recombined in
water, and animals need to take in food. In organisms is between plants, which use different ways. ... Continual input of energy
addition plants need light (AAASL, 5E/1, p. sunlight to make their own food, and animals, from sunlight keeps the process going
79). which consume energy-rich foods (AAASL, (AAASL, 5E/3, p. 79).
e Some source of “energy” is needed for all 5A/1, p. 79).
organisms to stay alive and grow (AAAS], e Almost all food energy comes originally from
5E/2, p. 79). sunlight (AAASL, 5E/3, p. 79).
e Energy from the sun is used by plantsto ¢ Dead plants and animals are broken down by
produce sugars (photosynthesis) and is other living organisms and this process
transferred within afood chain from contributes to the system as awhole (MA Sc,
producers (plants) to consumersto p. 53).
decomposers (MA Sc, p. 49).
Government e Decisions made regarding natural resources e Governmental decisions regarding natural o Natural systems provide resources (goods and
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Key themes

GradeK-4
Concepts

Grades 5-8
Concepts

Grade 9-12
Concepts

and systems are often the responsibility of
state and local governments (CA Sc/SS, p.
162).

¢ Lawsthat influence decisions about
resources and natural system grow from a
spectrum of considerations (CA Sc/SS, p.
102).

e State governments create and enforce laws,
regulations, and policies regarding the use
and management of natural systems. Local
governments create and enforce laws,
regulations, and policies regarding the use
and management of local natural systems
(CA <c/SS, p. 1102).

e Individual citizens have the opportunity to
protect the environment (CA Sc/SS, p. 92).

resources and systems are based on a variety
of factors (CA Sc/SS, p. 136)

e Governments provide some goods and

services... to pay for the goods and services,

government must obtain money by taxing
people or by borrowing money (AAAS2,

7TEIM1, p. 47).

The policy of State Fish and Wildlife

Agenciesisto base decisions regarding

enforcement laws and regulations on science-

based research (AFWA CE).

e Local, state, and federal governments have
significant roles in managing and protecting
air, water, plant, and wildlife resources. (VA
Sc)

¢ The process of making laws, including those
that pertain to natural resources and natural
systems, provides opportunities for citizen
participation (CA Sc/SS, p. 130).

ecosystem services) and are a potential source
of revenue for state and local governments
(either directly or through taxation) (CA
Sc/SS, p. 162).

Similaritiesin federal, state, and local
governments (e.g., written documents, rule of
law, consent of the governed, three separate
branches) and differences (e.g., scope of
jurisdiction and use of power) result in laws,
regulations, policies, and incentives that
govern the use, management, and consumption
of resources (CA c/SS, p. 102).

Laws, regulations, policies and incentives are
developed by the federal, state, and local
governments to govern resource use and
management. These laws, regulations, policies
and incentives affect the surrounding natural
systems (CA Sc/SS, p. 157).

Individual citizens have opportunities to
participate in decision-making about resources
and natural systems as a part of civic life (CA
Sc/SS, p. 159).

Decisions to slow the depletion of ...resources
can be made at many levels, from personal to
national, and they always involve trade-offs
involving economic costs and socia values
(AAAS2, 8C/H5, p. 51).

Health of
humans and
ecosystems

¢ Some things people take into their bodies
from the environment can hurt them
(AAASL, 6E/2, p. 89).

e Certain poisonsin the environment can harm
humans and other living things (AAASL,
6E/2, p. 89).

e Thelength and quality of human life are
influenced by many factors, including...
environmental conditions... (AAASI1, 6B/5,
p. 89).

e The environment may contain dangerous
levels of substances that are harmful to human
beings. Therefore, the good health of
individual s requires monitoring of the soil,
air, and water and taking steps to make them
safe (AAASL, 6E/5, p.98).

e Human health and well being depends on
access to the outdoors and an environment
with sustainable and renewabl e resources
(AFWA CE - Children & Nature Network
Research Summary).

e ...Conditions now are very different from the
conditions in which species evolved. But some
of the differences may not be good for human
health (AAASL, 6E/3, p. 89).

¢ |n-depth field investigations are essential to
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Key themes GradeK-4 Grades5-8 Grade 9-12
Concepts Concepts Concepts
scientific understanding of the environment
(AWFA CE).
Healthy living Concepts Concepts Concepts

e The activity of the day relates to a healthy
lifestyle (AR PEL, p. 17).

e There are avariety of outdoor sports and
games that promote healthy living (AFWA
CE).

¢ Relaxation isimportant for stable mental and
physical health and reduces stress (AFWA
CE).

e Family members seek opportunities for
individual, dual and team participation in
outdoor related activities (AFWA CE).

e Thelength and quality of human life are
influenced by many factors, including...
environmental conditions (AAASL, 6B/5, p.
89).

¢ People in communities seek opportunities for
recreational activitiesin the community that
meet the needs of various skill levels and
interests (AR PEL 3.6.2).

e Human health and well being depends on
access to the outdoors and an environment
with sustainable and renewabl e resources
(AFWA CE).

e Humans strive to achieve and maintain a
health-enhancing level of physical fitness (AR
HE 12).

¢ Humans benefit from an understanding of the
importance and health benefits of participating
in life-time sports and recreation (AR PE 12)

¢ Personal health and fitness plans include
potential lifetime activities that promote health
related fitness, relieve tension and maintain a
healthy weight in school and non-school
settings (e.g. hiking, canoeing, archery,
shooting sports, fishing) (AR PE 12).

Human impact

e Most wildlife can survive without people to
help. Some wildlife and fish need help from
people to survive (AWFA CE)

¢ Actions by humans often have an impact on
the functioning and health of natural systems
(CA <C/SS, p. 7; OR Sc).

e Humans change environments in ways that
can be either beneficial or detrimental for
themselves and other organisms (NSES,
p.129).

e Social systems and natural systems are made
of parts (MN EE, p. 13)

¢ Insocia and natural systemsthat consist of
many parts, the parts usually influence one
another (MN EE, p. 14).

e Human interaction can directly alter habitat
size, the quality of available resourcesin a
habitat, and the structure of habitat
components. Such interactions can be positive
and/or negative (VA Sc; LA Sc; seeaso CA
Sc/SS, p.33).

e Human activities... have changed the earth’s
land, oceans and atmosphere. Some of these
changes have decreased the capacity of the
environment to support some life forms
(AAAS2, 4CIM7, p. 33).

¢ Human activities can induce hazards through
resource acquisition, urban growth, land-use
decisions, and waste disposal. Such activities
can accelerate many natural changes (NSES,
p. 168).

e Direct and indirect changes to natural systems
that result from human activities (e.g.,

e Human beings are part of earth’s ecosystem.
Human activities can deliberately or
inadvertently, alter the equilibriumin
ecosystems (AAAS2, 5D/H3, p. 23, 33).

e Human activities such as reducing the amount
of forest cover, increasing the amount and
variety of chemicals released into the
atmosphere, and intensive farming, have
changed the earth’s land, oceans, and
atmosphere. Some of these changes have
decreased the capacity of the environment to
support somelife (AAAS, 4C/IM7, p. 21).

¢ Direct and indirect changesto natural systems

that result from human population growth and
operation and expansion of communities may
influence population size within ecosystems
and influence the composition and viability of
natural systems (CA Sc/SS, p. 58).
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Key themes

GradeK-4
Concepts

Grades 5-8
Concepts

Grade 9-12
Concepts

population growth, expansion of
communities, production, consumption and
management of natural resources) impact the
ability of an ecosystem to support the variety
and quantity of organisms necessary for the
system to function effectively (CA Sc/SS,
p.33; see also VA ).

e Human activities (e.g., human population
growth and expansion of communities,
production and consumption of natural
resources, the operation and expansion of
human communities and the laws, regulations,
policies, and incentives that govern
management of natural systems) can influence
the long-term functioning and health of
natural systems. These impacts can include
changing the natural course of inherited
characteristics and thus, the evolution and
diversity of species (CA Sc/SS, p. 37).

e Fragmentation of habitats alters fish and
wildlife distribution, movement, and
composition (AFWA).

e Social and natural systems are connected to
each other and to other larger or smaller
systems (MN EE, p. 15).

¢ Interaction between social and natural systems

is defined by their boundaries, relation to other
systems, and expected inputs and outputs (MN
EE, p. 16).

e Thelaws, regulations, policies, and incentives

that govern management of natural systems
may cause fluctuations in population size
within ecosystems and influence the
composition and viability of natural systems
(CA Sc/SS, p.58).

e The development of new materials and the

increased use of existing materials by a
growing human population have led to the
removal of resources from the environment
much more rapidly than they can be replaced
by natural processes. Disposal of waste
materials has al so become a problem. Solving
these problems requires systematic efforts
involving both social and technological
innovations (AAAS 8B/H7 pg 55)

Interactions
among
organisms

e Animals eat plants or other animals for food
and may also use plants (or even other
animals) for shelter and nesting (AAAS2,
5D/P1, p. 33).

e Organismsinteract with one another in
various ways besides providing food. Many
plants depend on animals for carrying their
pollen to other plants or for dispersing their
seeds (AAAS2 5D/E3a,b, p. 33).

¢ Habitats change over time due to many
influences (VA Sc).

¢ |n an environment, organisms with similar
needs may compete with one another for
limited resources, including food, space,
water, air, and shelter (AAAS2, 5d/M 14,
p.33).

e The number and types of organisms an
ecosystem can support depends on the
resources available and on abiotic factors (CA
Sc/SS, p. 33).

e Thereisinteraction and interdependence
between and among non-living and living
components of ecosystems (CO Sc).

¢ All organisms, both land-based and aquatic,

Ecosystems can be relatively stable over
hundreds or thousands of years. As any
population grows, its size islimited by one or
more environmental factors: availability of
food, availability of nesting sites, or number of
predators (AAAS2, 5D/H1, p. 33).
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are interconnected by their need for food. This
network of interconnectionsisrefereed to asa
food web. The entire earth can be considered
asingle global food web, and food webs can
also be described for a particular environment.
At the base of any food web are organisms
that make their own food, followed by the
animalsthat eat them, and then the animals
that eat those animals and so forth (AAAS2,
5D/M4, p. 33).

e Two types of organisms may interact with one
another in several ways. They may beina
producer/consumer, predator/prey, or
parasite/host relationship. Or, one organism
may scavenge or decompose another.
Relationships may be competitive or mutually
beneficial. Some species have becomes so
adapted to each other that neither could
survive without the other (NAEP, p. 44).

¢ Given adequate resources and an absence of
disease or predators, populations of organisms
in environments increase at rapid rates. Finite
resources and other factors limit their growth
(AAAS2, 5D/IM3, p. 33).

Property rights

Concepts

e The importance placed on private property
and the inherent rights and responsibilities of
land ownership are economic factors that
influence decisions about resources and
natural systems (CA Sc/SS, p. 92).

e The importance placed on fair play and good
sportsmanship, respect for the rights and
opinions of others, and respect for rules by
which we live (CA Sc/SS, p. 83).

Concepts

e Socio-cultural, legal, and palitical factors are
considered in the examination of individual
rights versus the common good. Such factors
are aso considered in decisions regarding
land ownership and resource use. (CA Sc/SS,
p. 129)

Concepts

¢ Decisionsrelated to natural systems and
natural resources often result in the interaction
between individual rights and liberties and
choices related to the “common good” (CA
Sc/SS, p. 160).

¢ Property ownership and the regulation of land
use practices are often used as incentivesto
govern the use and management of natural
systems and resources (CA Sc/SS, p. 164).

Resour ce e Naturally occurring materials such as wood, e Some material resources are very rare and ¢ The earth has many natural resources of great
distribution clay, cotton and animal skins, may be some exist in great quantities. The ability to importance to human life. Some are readily

processed to change their properties obtain and process resources depends on renewable, some are renewable only at great
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(AAAS2, 8B/EL, p. 55) where they are located and the form they are cost, and some are not renewable at all
e The wasteful or unnecessary use of natural in. As resources are depleted, they may (AAAS2, 4B/H8, p. 55)
resources can limit their availability for other become more difficult to obtain (AAAS2, e Human populations use resources in the
purposes. Restoring depleted soil, forests, or 4B/M10ab, p. 55) environment in order to maintain and improve
fishing grounds can be difficult and costly ¢ Humans are influenced by the [natural] cycles their existence. Natural resources have been
(AAAS2, 4B/M114, p. 55) and processes because they in part determine and will continue to be used to maintain
e Some resources are basic materials, such as the quantity and quality of goods and human populations (NSES, p. 198)
air, water, and soil; some are produced from ecosystem services provided by coastal
basic resources, such as food, fuel and systems, for example, the distribution of
building materials; and some resources are organisms (CA Sc/SS)
nonmaterial, such as quiet places, beauty,
security, and safety (NSES, p. 140)
e The supply of many resourcesislimited. If
used, resources can be extended through
recycling and decreased use (NSES, p. 140)
Resour ce eResources are things that we get from the e Socio-cultural, legal, and political factorsare | e Decisions made regarding natural resources
management living and nonliving environment to meet the considered in the examination of individual and systems are often the responsibility of

needs and wants of a population (NSES, p
140).

e Some resources are basic materials, such as
air, water, and soil; some are produced from
basic resources, such as food, fuel and
building materials, and some resources are
nonmaterial, such as quiet places, beauty,
security and safety (NSES, p. 140).

e The supply of many resourcesislimited. If
used, resources can be extended through
recycling and decreased use (NSES, p. 140)

e The factors influencing decisions about
resources and natural systems vary with the
type of community and the particular needs
and priorities of that community. Peoplein
urban, suburban, and rural environments are
likely to bring different perspectives to bear
when making decisions about resources and
natural systems (CA Sc/SS, p. 88).

e Laws that influence decisions about resources
and natural system grow from a spectrum of

rights versus the common good. Such factors
are also considered in decisions regarding
land ownership and resource use (CA Sc/SS,
p. 129).

e Decisions regarding natural resources and
natural systems ... [are] based on personal
views and beliefs (CA Sc/SS, p. 127).

state and local governments (CA Sc/SS, p.
162).

e Decisionsrelated to natural systems and
natural resources often result in the interaction
between individual rights and liberties and
choices related to the “common good” (CA
Sc/SS, p. 160).

e Laws, regulations, policies and incentives are
developed by the federal, state, and local
governments to govern resource use and
management. These laws, regulations, policies
and incentives affect the surrounding natural
systems (CA Sc/SS, p. 157).

¢ Since human activities can have significant
and lasting influence on natural systems, it is
important to base decisions on as much
knowledge as possible. This knowledge should
include an understanding of the influence of
human activities on natural systems and an
ability to assess social, economic, political,
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considerations (CA Sc/SS, p. 102).

e Decision-making in a community of varied
culturesisinfluenced by socio-cultural
factors including differing traditions and
beliefs. (CA Sc/SS, p. 84)

and environmental factors (CA Sc/SS, p. 58).

e Enhancing and protecting habitat iscritical to
managing and conserving fish and wildlife
(AWFA CE)

Role of citizens
in resource
management

e There are basic rules people need to follow
regarding natural systems and the treatment
of goods and ecosystem services they
provide. There are consequences to not
following the rules that help protect the
environment; these consequences may
influence decisions regarding resources and
natural systems (CA Sc/SS, p. 80).

e Decisionsregarding natural systems and
resources are made in similar waysin all
American communities and include
consideration of socio-cultural factors (CA
Sc/SS, p. 84).

e Individual citizens have the opportunity to
protect the environment (CA Sc/SS, p. 92).

¢ The process of making laws, including those
that pertain to natural resources and natural
systems, provides opportunities for citizen
participation (CA Sc/SS, p. 130).

e Individual citizens have opportunities to
participate in decision-making about resources
and natural systems as a part of civic life (CA
Sc/SS, p. 159).

e Since human activities can have significant
and lasting influence on natural systems, it is
important to base decisions on as much
knowledge as possible. This knowledge should
include an understanding of the influence of
human activities on natural systems and an
ability to assess social, economic, political,
and environmental factors. (CA Sc/SS, p. 58)

Role of culture

¢ The beliefs, customs, ceremonies, traditions,
and social practices of varied cultures are
significantly influenced by the natural
systems where those cultures are located and
by the natural resources upon which these
cultures depend (CA Sc/SS, p. 84).

¢ Decision-making in acommunity of varied
culturesisinfluenced by socio-cultural
factors including differing traditions and
beliefs (CA Sc/SS, p. 84).

e Decisionsregarding natural resources and
natural systems made during various historical
periods were based on personal views and
beliefs and incompl ete or erroneous
information. Ongoing scientific discovery
during this time focused on improving the
base of knowledge, a process that continues
today (CA Sc/SS, p. 127).

e Natural systems provide resources (goods and
ecosystem services) upon which humansrely.
The resources available in these nations help
determine their cultures, economies, and
lifestyles (CA Sc/SS, p. 144).

Safety

Concept

o Safety and security are basic needs of
humans. Safety involves freedom from
danger, risk, or injury. Security involves
feelings of confidence and lack of anxiety
and fear. Student understandings include
following safety rules for home and schoal,

Concepts
e The potential for accidents and the existence
of hazards imposes the need for injury
prevention. Safe living involves the
development and use of safety precautions
and the recogpnition of risk in personal
decisions. Injury prevention has personal and

Concepts

e Hazards and the potential for accidents exist.
Regardless of the environment, the possibility
of injury, illness, disability, or death may be
present. Humans have a variety of
mechanisms — sensory, motor, emotional,
social, and technological — that can reduce and
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preventing abuse and neglect, avoiding social dimensions (NSES, p. 168). modify hazards (NSES, p. 197).
injury, knowing whom to ask for help, and
when and how to say no (NSES, p.139)
Use of  People need water, food, air, waste removal, | e Peoples had the same needs as we do today o Natural systems provide resources (goods-
resour ces and a particular range of temperaturesin (e.q., water, food, shelter) even though we economic value- and ecosystem services) on
their environment, just as other animals do often meet some of those needsin different which humansrely (CA Sc/SS, p. 155).
(AAAS2, 6A/P2, p. 23). ways (CA Sc/SS, p. 105). ¢ Human populations use resources in the
* The natural environment provides humans e The pursuit of recreation has influenced the environment in order to maintain and improve
with food, shelter, objects for trade and geographic extent, composition, biological their existence. Natural resources have been
recreational opportunities (AFWA CE). diversity, and viability of natural systems and will continue to be used to maintain
e Theliving and nonliving components of an (e.g., park development, trail use, off-road human populations (NSES, p. 198)
ecosystem and their interactions produce vehicles) and called for new laws, regulations, | e The quantity of resources consumed, and the
goods essentia to human life and integral to and policies (CA Sc/SS, p. 102). quantity and character of the byproducts of
our economies and cultures (CA Sc/SS, p. e Peoplein communities seek opportunities for regional human activities have a cumulative
21). recreational activities in the community that effect on natural systems (CA Sc/SS, p. 157).
e Location, weather, and the physical meet the needs of various skill levels and e Since human activities can have significant
environment interact to create specific interests (AR PEL). and lasting influence on natural systems, itis
conditions that determine the goods and * People can have careersin natural resource important to base decisions on as much
ecosystem services that humans use for food, related sports and recreation (AR PEL). knowledge as possible. This knowledge should
clothing, shelter, transportation, and e The global environment is affected by include an understanding of the influence of
recreation (CA Sc/SS, p. 83). national and international policies relating to human activities on natural systems and an
e Natura systems provided goods and energy use, waste disposal, ecological ability to assess social, economic, political,
ecosystem services that people thought the management and population (AAAS2, and environmental factors (CA Sc/SS, p. 58).
history used to meet their needs and support 7GIM5, p. 51). e The development of new materials and the
their economies (CA Sc/SS, p. 92). e Trade between nations occurs when natural increased use of existing materialsby a
e Living things are found almost everywhere resources or the skills to make something are growing human population have led to the
in the world. There are somewhat different evenly distributed... (AAAS2, 7G/M1, p. 51). removal of resources from the environment
kindsin different places (AAAS2, 5D/P2, p. | e Treaties are negotiated between two or more much more rapidly than they can be replaced
33). nations to establish or maintain peaceful by natural processes. Disposal of waste
e Some resources are basic materias, such as relationships, to define parameters for trade, materials has al so become a problem. Solving
air, water, and soil; some are produced from or to create political or military alliances these problems requires systematic efforts
basic resources, such as food, fuel and (AAAS2, 7G/M3, p. 51) involving both social and technological
building materials;, and some resources are innovations (AAAS2, 8B/H7, p. 23)
nonmaterial, such as quiet places, beauty, ¢ Decisions regarding natural systems and
security, and safety (NSES, p. 140). resource use are complex and based on a
e The supply of many resourcesislimited. If spectrum of considerations including the
used, resources can be extended through economic value and environmental
recycling and decreased use (NSES, p. 140) sustainability of available resources (CA
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e People trade things they have for things that Sc/SS, p. 52).

they want (AAAS2, 7E/P3. p. 47). Trade
occurs between individual people, between
nations and between regionsin the same
nation (AAAS2, 7G/Elb, p. 51).

e The waysin which groups and nations
interact to try to resolve problems have
varying degrees of impact on the quality and
quantity of resources and viability of natural
systems (CA Sc/SS, p. 88).

e Geography, available natural resources,
climate, and the available labour force affect
the economic opportunities available (WA
SS, p. 25).

e International considerations, brought on by the
establishment of international institutions
(e.g., United Nations) and treaties are included
in the spectrum of factors in decision-making.
(CdiforniaSs, p.144).

¢ The growing worldwide interdependence of
social, economic, and ecological systems
means that changes in one place in the world
may have effectsin any other place (AAAS2,
7G/H4, p. 51).

¢ Decisions to slow the depletion of ...resources
can be made at many levels, from personal to
national, and they always involve trade-offs
involving economic costs and socia values
(AAAS2, 8C/H5, p. 51).

¢ Humans benefit from an understanding of the
importance and health benefits of participating
in life-time sports and recreation (AR PE 12).
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