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THE HUMAN ORGANISM
BASIC FUNCTIONS (0)

L ike other organisms, human beings
are composed of specialized cells
grouped in organs that have special func-
tions. The focus of this map is on the
essential requirements for life—obtaining
food and deriving energy from it, protect-
ing against injury, providing internal
coordination, and reproduction—rather
than on the body systems as structural
entities. Moreover, human body systems
and their subsystems illustrate important
aspects of systems in general.

The map is organized around four
strands, each emphasizing a different
survival requirement—deriving energy
Jrom food, defense, coordination, and
reproduction. In the elementary grades,
the focus is on the needs of the human
organism and on body parts that help the
body meet its needs. In middle school,
the focus is on the role of body systems,
cells, and a few simple molecules in car-
rying out functions to serve survival
needs of the organism. High-school
benchmarks supply additional detail
about the molecules involved in these
functions and their role in integrating
the work of the various body systems.

At each level of biological organiza-
tion, a number of connections can be
made to maps in Atlas 1:to MAINTAIN-
ING GOOD HEALTH for benchmarks at
the elementary- and middle-school levels,
to CELL FUNCTIONS and ATOMS AND
MOLECULES for benchmarks at the
middle-school level, and to SYSTEMS
for benchmarks at the high-school level.
The deriving energy from food strand
is closely related to the Aflas 1 maps
on FLOW OF MATTER IN ECOSYSTEMS
and FLOW OF ENERGY IN ECOSYSTEMS.
Likewise, the reproduction strand has
links to the VARIATION IN INHERITED
CHARACTERISTICS map (also in Atlas 1).

NOTES

The 6-8 benchmark “To burn food for the
release of energy...” in the deriving energy
Jrom jfood strand describes contributions of
the digestive, respiratory, and circulatory sys-
tems to this critical basic function. It draws
on ideas about energy transformations, burn-
ing as a chemical reaction, organs providing
cells with basic needs, and interactions and
feedback in systems.

Many ideas about basic functions are synthe-
sized in the 6-8 benchmark “Like other animals,
human beings....” Students’ understanding of
body systems at this level depends on their
having familiarity with ideas about systems
thinking. In turn, benchmarks about body sys-
tems and their subsystems illustrate important
aspects of systems in general and contribute
to a more sophisticated understanding of
systems at the 9-12 level.

Starting at middle school, students can relate
knowledge about organs and organ systems
to their growing understanding of cells. The
organs serve the needs of cells and the spe-
cialization of cells serves the operation of
organs. The new 9-12 benchmark “The
human body is a complex system...” builds
on the preceding benchmark “Like other ani-
mals, human beings...” and introduces more
sophisticated understandings about body sys-
tems and links ideas about special functions
of different kinds of cells to basic functions
of the human organism.

RESEARCH IN BENCHMARKS

Lower elementary-school students may have little
knowledge about internal bodily organs and think the
contents of the body are what they have seen being
put into or coming out of it (e.g., food, blood). Upper
elementary students can list a large number of organs
(Gellert, 1962); however, a sizeable proportion of
adults has little knowledge of internal organs or their
location (for example, few adults can draw the stomach
and the liver in reasonable positions) (Blum, 1977).

By the end of 2™ grade, students know that thought is
needed for different kinds of activities (e.g., motor
acts) and as a result, know the brain is required for
these activities (Carey, 1985). Fourth-graders know the
brain helps the body parts but do not always realize
that the body also helps the brain (Johnson &
Wellman, 1982). Whether upper elementary-school
students can achieve this understanding with adequate
instruction needs further investigation. Upper
elementary-school students attribute to nerves the
functions of conducting messages, controlling activity,
and stabilizing the body (Gellert, 1962), but even after
traditional instruction about the brain and the nervous
system, 5"-grade students appear not to understand
yet the role of the brain in controlling involuntary
behavior (Johnson & Wellman, 1982).

Lower elementary-school students know about
circulation and something of the blood’s relation to
breathing. Upper elementary-school students realize
that the heart is a pump, but they are not aware that
the blood returns to the heart (Carey, 1985). Students
of all ages hold wrong ideas about the structure and
function of blood, the structure and function of the
heart, the circulatory pattern, the circulatory/respiratory
relationships, and the closed system of circulation.
Misconceptions concerning the circulatory pattern, the
circulatory/respiratory relationships, and the closed
system of circulation are difficult to change (Arnaudin
& Mintzes, 1985, 1986).

Lower elementary-school students know food is related
to growing and being strong and healthy, but they are
not aware of the physiological mechanisms. By 5®
grade, students know that food undergoes a process of
transformation in the body (Contento, 1981; Wellman
& Johnson, 1982).

Lower elementary-school students may not know what
happens to air after it is inhaled. Upper elementary-
school students associate the lungs” activities with
breathing and may understand something about the
exchange of gases in the lungs and that the air goes
to all parts of the body (Carey, 1985).
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6-8 To burn food for the release of energy
stored in it, oxygen must be supplied to
cells, and carbon dioxide removed.
Lungs take in oxygen for the combustion

of food and eliminate the carbon dioxide

produced. The urinary system disposes of
dissolved waste molecules, the intestinal
tract removes solid wastes, and the skin
and lungs aid in the transfer of thermal
energy from the body. The circulatory
system moves all these substances to or
from cells where they are needed or
produced, responding to changing
demands. 6C/M3*
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People need water, food, air;

waste removal, and a particular

range of temperatures in their
environment, just as other
animals do. 6A/P2
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molecules they produce

The immune system functions
to protect against microscopic
organisms and foreign
substances that enter from
outside the body and against

identify and destroy
microbes that get inside
the body. 6C/M4
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For the body to use food
for energy and building
materials, the food must
first be digested into

. molecules that are
absorbed and transported
to cells. 6C/M2

A A N
. I N
4D/M1cd SE/M3b*
SE/M1de 5A/M1
A A

The human body has parts
that help it seek, find, and
take in food when it feels
hunger—eyes and a nose for
__—» detecting food, legs to get to

it, arms to carry it away, and a

mouth to eat it. 6C/P1
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The human body is a complex
system of cells, most of which are
grouped into organ systems that
have specialized functions. These
systems can best be understood in
terms of the essential functions they
serve for the organism: deriving
energy from food, protection against
injury, internal coordination, and
reproduction. 6C/H6™* (SFAA)
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A \ Communication between cells is

required to coordinate their diverse
activities. Cells may secrete molecules P
that spread locally to nearby cells or

that are carried in the bloodstream to
cells throughout the body. Nerve cells

transmit electrochemical signals that - _
carry information much more rapidly
than is possible by diffusion or blood
flow. 6C/H3*
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development, and
reproduction. 6C/M5

Interactions among the

Hormones are chemicals
from glands that affect
other body parts. They are
involved in helping the body
respond to danger and in
regulating human growth,
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Following fertilization, cell division
produces a small cluster of cells
that embeds itself in the wall of
the uterus. As the embryo
develops, it receives nourishment
and eliminates wastes by the
transfer of substances between its
blood and the blood of its mother.
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Human fertilization occurs
when sperm cells from a
male's testes are deposited

senses, nerves, and brain

Coping with Mental
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near an egg cell from the
female ovary, and one of the
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Some germs may keep the
body from working properly. \\
For defense against germs,
the human body has tears,
saliva, and skin to prevent
many germs from getting
into the body and special
cells to fight germs that do
get into the body. 6E/E3*
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Skin keeps the body from

drying out and protects it -- -~

from harmful substances
and germs. 6C/E3*
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Thinking about things as systems
means looking for how every part
E relates to others. The output from
"~~~ _ one part of a system (which can

include material, energy, or
information) can become the
input to other parts. Such
feedback can serve to control
what goes on in the system as a
whole. 11A/M2
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In something that
consists of many parts,
the parts usually
influence one another.
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The brain gets signals
from all parts of the body
telling it what is going on
there. The brain also
sends signals to parts of
the body to influence
what they do. 6C/E4*
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People use their senses
to find out about their
surroundings and
themselves. Different
senses give different
information. 6D/P1*
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In sexual reproduction,

from a female merges

with a specialized cell
_-7 from a male. 5B/M2a
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