
1. Through systems thinking, people can recognize the
commonalities that exist among all systems and how
parts of a system interrelate and combine to perform
specific functions.

Students:
• describe the differences between dynamic systems and

organizational systems.
• describe the differences and similarities between

engineering systems, natural systems, and social systems.
• describe the differences between open- and closed-loop

systems.
• describe how the output from one part of a system

(which can include material, energy, or information) can
become the input to other parts.

This is evident, for example, when students:

▲ compare systems with internal control (e.g., homeostasis in
organisms or an ecological system) to systems of related
components without internal control (e.g., the Dewey decimal,
solar system).

2. Models are simplified representations of objects,
structures, or systems used in analysis, explanation,
interpretation, or design.

Students:
• select an appropriate model to begin the search for

answers or solutions to a question or problem.
• use models to study processes that cannot be studied

directly (e.g., when the real process is too slow, too fast,
or too dangerous for direct observation). 

• demonstrate the effectiveness of different models to
represent the same thing and the same model to repre-
sent different things.

This is evident, for example, when students:

▲ choose a mathematical model to predict the distance a car will
travel at a given speed in a given time.

▲ use a computer simulation to observe the process of growing
vegetables or to test the performance of cars.

▲ compare the relative merits of using a flat map or a globe to
model where places are situated on Earth.

▲ use blueprints or scale models to represent room plans.
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Key ideas are identified by numbers (1).
Performance indicators are identified by bullets (•).

Sample tasks are identified by triangles (▲).

Sample Problem/Activity



3. The grouping of magnitudes of size, time, frequency,
and pressures or other units of measurement into a
series of relative order provides a useful way to deal
with the immense range and the changes in scale that
affect the behavior and design of systems.

Students:
• cite examples of how different aspects of natural and

designed systems change at different rates with changes
in scale.

• use powers of ten notation to represent very small and
very large numbers.

This is evident, for example, when students:

▲ demonstrate that a large container of hot water (more volume)
cools off more slowly than a small container (less volume).

▲ compare the very low frequencies (60 Hertz AC or 6 x 10 Hertz)
to the mid-range frequencies (10 Hertz-FM radio) to the higher
frequencies (1015 Hertz) of the electromagnetic spectrum.

4. Equilibrium is a state of stability due either to a
lack of changes (static equilibrium) or a balance
between opposing forces (dynamic equilibrium).

Students:
• describe how feedback mechanisms are used in both

designed and natural systems to keep changes within
desired limits.

• describe changes within equilibrium cycles in terms of
frequency or cycle length and determine the highest and
lowest values and when they occur. 

This is evident, for example, when students:

▲ compare the feedback mechanisms used to keep a house at a
constant temperature to those used by the human body to
maintain a constant temperature.

▲ analyze the data for the number of hours of sunlight from the
shortest day to the longest day of the year.

Students will understand the relationships and common themes that connect
mathematics, science, and technology and apply the themes to these and other areas
of learning.
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Sample Problem/Activity



5. Identifying patterns of change is necessary for
making predictions about future behavior and
conditions.

Students:
• use simple linear equations to represent how a

parameter changes with time.
• observe patterns of change in trends or cycles and make

predictions on what might happen in the future.

This is evident, for example, when students:

▲ study how distance changes with time for a car traveling at a
constant speed.

▲ use a graph of a population over time to predict future
population levels.

6. In order to arrive at the best solution that meets
criteria within constraints, it is often necessary to
make trade-offs.

Students:
• determine the criteria and constraints and make trade-

offs to determine the best decision.
• use graphs of information for a decision making problem

to determine the optimum solution.

This is evident, for example, when students:

▲ choose components for a home stereo system.
▲ determine the best dimensions for fencing in the maximum

area.
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Key ideas are identified by numbers (1).
Performance indicators are identified by bullets (•).

Sample tasks are identified by triangles (▲).

Sample Problem/Activity



Students will understand the relationships and common themes that connect
mathematics, science, and technology and apply the themes to these and other areas
of learning.
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Sample Problem/Activity


