Strand Map:
Cells As Systems

Introduction

These interconnected sequences of benchmarks lead to the concept tha
cell can be thought of as a system by itself and as part of a larger systen
the multicellular organismBenchmarks for Science LiteraGhapter 5,
Section C: Cells). In grades 3-5, the idea that living things are made of
parts illustrates the component nature of systems. In grades 6-8 the
hierarchy of organism-organs-cells serves as an example of systems anc
subsystems. In grades 9-12 the importance of interactions among cells &
between molecules within the cell reinforces the idea of relationships
among parts of a system and between systems.

Benchmarks that directly contribute to the understanding of cells as
systems were included in this strand map. Additional benchmarks that ce
contribute to this understanding can be founBemchmarks for Science
Literacy, Chapter 8, Section F: Health Technology (replacing of body
parts equivalent to the general idea that systems may not work as well if
part is missing or broken), and in Chapter 6, Section C: Basic Functions
(the brain and the hormones in equivalence to the general notion of
feedback and control).

To simplify the diagram, the 6-8 benchmarks are enclosed in circles.

Dashed arrows coming to or from the circles represent connections to all
benchmarks within that circle.
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Strand Map:
Cells As Systems

9-12 (5C)
Complex interactions among
the different kinds of molecule
in the cell cause distinct cycles
of activities, such as growth ank
division. Cell behavior can also|
be affected by molecules from \
other parts of the organism or
even other organisms.

4

9-12 (11A)

™| Understanding how things work and
designing solutions to problems of
almost any kind can be facilitated by
systems analysis. In defining a system| i
is important to specify its boundaries
and subsystems, indicate its relation t
other systems, and identify what its
input and its output are expected to bg.

9-12 (5C) »
Within the cell are specialized
parts for the transport of \
materials, energy capture and \
release, protein building, waste|
disposal, information feedback
and even movement. In additign
to these basic cellular function
common to all cells, most cells
in multicellular organisms
perform some special function
that others do not.

*

9-12 (6C)
Communication between cells is required t
coordinate their diverse activities. Some cel
secrete substances that spread only to nea
5 cells. Others secrete hormones, molecules
that are carried in the bloodstream to widel
distributed cells that have special receptor
sites to which they attach. Along nerve cell

9-12 (11A)

A system usually has son
properties that are
different from those of its
parts, but appear because
of the interaction of those
parts.

: electrical impulses carry information much 4
| more rapidly than is possible by diffusion o
| blood flow. Some drugs mimic or block the
| molecules involved in transmitting nerve or
| hormone signals and therefore disturb nor
| operations of the brain and body.
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/' 6-8 (5C) 6-8 (5C) \ s Y \
/ Within cells, many of the All living things are composed of cells, \ 7/ / \
/ basic functions of from just one to many millions, whose \\ // / \\
/ organisms--such as details usually are visible only through a \ / / \

/ extracting energy from | q—| microscope. Different body tissues and \ / // \
food and getting rid of organs are made up of different kinds of \ // / 6.8 (L1A 6.8 (L1A \
waste--are carried out. Th cells. The cells in similar tissues and \ / -8 (11A) -8 (11A) . \
way in which cells organs in other animals are similar to \ 7 | Any system is usually Thinking about things as systems means \
function is similar in all those in human beings but differ somewhat % ) connected to other systems, looking for how every part relates to others.| |
living organisms. from cells found in plants. \ both internally and externally. The »output from one part of a system (w_hlc \

A 2 l<— —————— -bi Thus a system may be though ¢ can include material, energy, or information |
| \ of as containing subsystems and can become the input to other parts. Such |
6-8 (6C) | \ as being a subsystem of a larger feedback can serve to control what goes on inl
Organs and organ systems are | \ system. the system as a whole. /
composed of cells and help to provide / Y /
all cells with basic needs. / /

\ / /

\ ? / /
\ 6-8 (6A) / /
\ Like other animals, human beings / /
\\ have body systems for obtaining a d// //

N providing energy, defense, v
\\ reproduction, and the coordination pf /

body functions. Pad
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3-5 (5C) 3-5 (5C) 3-5 (11A)

Some living things consist of a Microscopes make it possible to see In something that consists of

single cell. Like familiar that living things are made mostly of [* » many parts, the parts usually

organisms, they need food, - cells. Some organisms are made of influence one another.

water, and air; a way to dispose collection of similar cells that benefit

of waste; and an environment from cooperating. Some organisms’ 4

they can live in. cells vary greatly in appearance and

perform very different roles in the
organism.
3-5 (11A)
Something may not work as
well (or at all) if a part of it is
missing, broken, worn out,
mismatched, or misconnected.
T K-2 (11A)
K-2 (11A) When parts are put together,
3 they can do things that the
Most things are made of parts. cou);dn‘t do by Ihgemselves.y




