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THE LIVING ENVIRONMENT
INTERDEPENDENCE OF LIFE (5p)

Every species is linked, directly or
indirectly, with a multitude of others in
an ecosystem. Ecosystems are shaped by
both the nonliving environment and by
its inhabitants, including humans. Hence,
benchmarks on this map are closely
related to benchmarks on the FLOW OF
MATTER IN ECOSYSTEMS map in Atlas 1
and to benchmarks on the USE OF
EARTH’S RESOURCES map.

The map is organized around four
strands—interactions among organisms,
dynamic nature of ecosystems, depend-
ence of organisms on their environment,
and bhuman impact. The learning pro-
gression begins in the elementary grades
with an emphasis on the needs of organ-
isms and how they are met in different
environments. In middle school, the
emphasis is on understanding how organ-
isms (including humans) interact with
one another and with the environment
in a wide variety of ecosystems. In high
school, students’ knowledge about the
interdependence of organisms in ecosys-
tems and the environment is linked to
more abstract ideas about stability and
change in systems.

NOTES

Students may not regard food as a scarce
resource for animals and, hence, may not
consider competition among species for food
resources. Therefore, the grades 6-8 bench-
mark “In all environments, organisms with
similar needs...” was modified to include the
idea that resources for which animals com-
pete are limited. A new benchmark (5D/M3)
was added to the map to extend students’
understanding of the implications of finite
resources for populations of organisms.

Students’ knowledge of the variety of envi-
ronments and changes in environmental
conditions on Earth needs to be integrated
with their growing understanding of earth
science, in particular with benchmarks relat-
ed to climate in the WEATHER AND CLIMATE
map. As students become more familiar with
the characteristics of systems in general, they
can begin to recognize some of those charac-
teristics—such as interdependence of parts,
stability, and change—as they appear in
ecosystems.

Ethical choices and the implications of
various uses of the environment are not
explicitly addressed in this map. However,
the map can provide contexts for learning
about the effects of science on society, ethics
in research, and the incompleteness of scien-
tific answers as presented on the SCIENCE
AND SOCIETY map and the SCIENTIFIC WORLD
VIEW map.

RESEARCH IN BENCHMARKS

Lower elementary-school students can understand
simple food links involving two organisms. Yet they
often think of organisms as independent of each other
but dependent on people to supply them with food
and shelter. Upper elementary-school students may not
believe food is a scarce resource in ecosystems,
thinking that organisms can change their food at will
according to the availability of particular sources
(Leach et al., 1992). Students of all ages think that
some populations of organisms are numerous in order
to fulfill a demand for food by another population
(Leach et al., 1992).

Middle-school and high-school students may believe
that organisms are able to effect changes in bodily
structure to exploit particular habitats or that they
respond to a changed environment by seeking a more
favorable environment (Jungwirth, 1975; Clough &
Wood-Robinson, 1985a). It has been suggested that
the language about adaptation used by teachers or
textbooks to make biology more accessible to students
may cause or reinforce these beliefs (Jungwirth, 1975).

Some middle-school students think dead organisms
simply rot away. They do not realize that the matter
from the dead organism is converted into other
materials in the environment. Some middle-school
students see decay as a gradual, inevitable
consequence of time without need of decomposing
agents (Smith & Anderson, 1986). Some high-school
students believe that matter is conserved during decay,
but do not know where it goes (Leach et al., 1992).
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If a disturbance such as flood, fire, or
BSLICA, _ the addition or loss of species occurs,
the affected ecosystem may return to
a system similar to the original one, or
it may take a new direction, leading to
a very different type of ecosystem.
Changes in climate can produce very
large changes in ecosystems. 5D/H2*
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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,
/,// or number of predators. 5D/H1*
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aquatic, are interconnected by their need
for food. This network of interconnections is i
referred to as a food web. The entire earth !
can be considered a single global food web, |
and food webs can also be described for a i
particular environment. At the base of any Use of Earth's
food web are organisms that make their Resources (p. 23)
own food, followed by the animals that eat ot
them, then the animals that eat those
animals, and so forth. 5D/M4**
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Flow of Matter In all environments,
in Ecosystems (v. 1, p. 77) organisms with similar needs
F!z";(%ffs”tzﬁsy .1, p.79) may compete with one Natural Selection
/ P another for limited resources, (V- 1. p- 83)
including food, space, water,
air, and shelter. 5D/M1a*
Interactions between organisms may
be for nourishment, reproduction, or
protection and may benefit one of L
the organisms or both of them. Some il
species have become so dependent necessary for the
on each other that neither could surw_val of any*
survive without the other. 5D/M2* s AR
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Organisms interact

Disease (v. 1. p. 87) with one another in

! various ways besides
Most microorganisms providing food.
do not cause disease, — 5D/E3a
and many are A A A
beneficial. 5D/E5 / \
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Many plants depend on
animals for carrying their
pollen to other plants or
for dispersing their
seeds. 5D/E3b

Insects and various other
organisms depend on

dead plant and animal
material for food. 5D/E2
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Flow of Matter
in Ecosystems
(v. 1, p. 77) Te-al

Animals eat plants or other
animals for food and may
also use plants (or even o
other animals) for shelter Flow of Energy —-mmT T

and nesting. 5D/P1 o

in Ecosystems
(v. 1, p.79)

interactions among organisms dynamic nature

of ecosystems

Diversity of Life (p. 31)
Use of Earth's Resources (p. 23)

/,7/‘ =~~~ _Most living things
,,,,,,,,, > 5E/P1 = -> need water, food,

~___ and air. 5¢/P2

Given adequate resources

4B/H1* and an absence of disease

~._ or predators, populations of > individual organisms

" organisms in environments
increase at rapid rates.
Finite resources and other
factors limit their growth.
5D/M3** (NSES)
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The world contains a wide diversity
of physical conditions, which creates
a wide variety of environments:
freshwater, marine, forest, desert,
grassland, mountain, and others.
In any particular environment, the
growth and survival of organisms
depend on the physical conditions.
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For any particular
environment, some kinds
~ of plants and animals
thrive, some do not live
as well, and some do not
survive at all. 5D/E1*

almost everywhere in
the world. There are
somewhat different
kinds in different
places. 5D/P2
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Cell Functions
(v. 1, p. 73)

dependence of organisms
on their environment

Living things are found -~

THE LIVING ENVIRONMENT

INTERDEPENDENCE OF LIFE

Human beings are part of the
earth's ecosystems. Human
activities can, deliberately or
inadvertently, alter the
equilibrium in ecosystems.
5D/H3

Use of Earth's
Resources (p. 23)
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The human species has a major impact on
other species in many ways: reducing the
amount of the earth's surface available to
those other species, interfering with their
food sources, changing the temperature
and chemical composition of their
habitats, introducing foreign species into
their ecosystems, and altering organisms
directly through selective breeding and
genetic engineering. 3C/H4
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Human activities, such as reducing the
amount of forest cover, increasing the
amount and variety of chemicals released

~ into the atmosphere, and intensive

Changes in environ-
mental conditions can
affect the survival of

: : farming, have changed the earth's land
and entire species. - d ’
SEM2b P 5A/M2 oceans, and atmosphere. Some of these
LA ‘\ changes have decreased the capacity of
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the environment to support some life
forms. 4C/M7
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Weather and Climate (p. 21)

Changes in an

organism's habitat are

sometimes beneficial to

it and sometimes

harmful. 5D/E4
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human impact
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