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Next Generation Science Standards
ENGINEERING DESIGN

Grade 2

* ETS1-1 Ask questions, make observations, and
gather information about a situation people
want to change to define a simple problem
that can be solved through the development
of a new or improved object or tool.

* ETS1-2 Develop a simple sketch, drawing, or
physical model to illustrate how the shape of
an object helps it function as needed to solve
a given problem.

* ETS1-3 Analyze data from tests of two
objects designed to solve the same problem
to compare the strengths and weaknesses of
how each performs.

Grades 3-5

* ETS1-1 Define a simple design problem
reflecting a need or a want that includes
specified criteria for success and constraints
on materials, time, or cost.

* ETS1-2 Generate and compare multiple
possible solutions to a problem based on
how well each is likely to meet the criteria
and constraints of the problem.

* ETS1-3 Plan and carry out fair tests in which
variables are controlled and failure points are
considered to identify aspects of a model or
prototype that can be improved.

Grades 6-8
¢ ETS1-1 Define the criteria and constraints of
a design problem with sufficient precision

to ensure a successful solution, taking

into account relevant scientific principles
and potential impacts on people and the
natural environment that may limit possible
solutions.

ETS1-2 Evaluate competing design solutions
using a systematic process to determine how
well they meet the criteria and constraints of
the problem.

ETS1-3 Analyze data from tests to determine
similarities and differences among several
design solutions to identify the best
characteristics of each that can be combined
into a new solution to better meet the criteria
for success.

ETS1-4 Develop a model to generate data
for iterative testing and modification of a
proposed object, tool, or process such that
an optimal design can be achieved.

Grades 9-10
* ETS1-1 Analyze a major global challenge to

specify qualitative and quantitative criteria
and constraints for solutions that account for
societal needs and wants.

ETS1-2 Design a solution to a complex real-
world problem by breaking it down into
smaller, more manageable problems that can
be solved through engineering.

ETS1-3 Evaluate a solution to a complex real-
world problem based on prioritized criteria
and trade-offs that account for a range of
constraints, including cost, safety, reliability,
and aesthetics as well as possible social,
cultural, and environmental impacts.

* ETS1-4 Use a computer simulation to model
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the impact of proposed solutions to a
complex real-world problem with numerous
criteria and constraints on interactions
within and between systems relevant to the
problem.

National Science Standards

SCIENCE AS INQUIRY
Abilities Necessary to do Scientific Inquiry

Grades 2-4

* Ask a question about objects, organisms, and
events in the environment.

* Plan and conduct a simple investigation.

* Employ simple equipment and tools to gather
data and extend the senses.

* Use data to construct a reasonable
explanation.

« Communicate investigations and
explanations.

Grades 5-8

* |ldentify questions that can be answered
through scientific investigations.

* Design and conduct a scientific investigation.

* Use appropriate tools and techniques to
gather, analyze, and interpret data.

* Develop descriptions, explanations,
predictions, and models using evidence.

e Think critically and logically to make
the relationships between evidence and
explanations.

* Recognize and analyze alternative
explanations and predictions.

« Communicate scientific procedures and
explanations.

* Use mathematics in all aspects of scientific
inquiry.

Grades 9-10

 |ldentify questions and concepts that guide
scientific investigations.

* Design and conduct scientific investigations.

* Use technology and mathematics to improve

investigations and communications.

* Formulate and revise scientific explanations
and models using logic and evidence.

* Recognize and analyze alternative
explanations and models.

« Communicate and defend a scientific
argument.

SCIENCE AND TECHNOLOGY
Abilities of Technological Design

Grades 2-4

* |ldentify a simple problem.

* Propose a solution.

* Implement proposed solutions.

Evaluate a product or design.

« Communicate a problem, design and solution.

Grades 5-8

 |dentify appropriate problems for
technological design.

* Design a solution or product.

* Implement a proposed design.

* Evaluate completed technological designs or
products.

« Communicate the process of technological
design.

Grades 9-10

* |dentify a problem or design an opportunity.

* Propose designs and choose between
alternative solutions.

* Implement a proposed solution.

» Evaluate the solution and its consequences.

« Communicate the problem, process, and
solution.

Understanding about Science and Technology

Grades 2-4

* People have always had problems and
invented tools and techniques to solve
problems. Trying to determine the effects
of solutions helps people avoid some new
problems.
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* Women and men of all ages, backgrounds,
and groups engage in a variety of scientific
and technological work.

Grades 5-8

* Many different people in different
cultures have made and continue to make
contributions to science and technology.

» Perfectly designed solutions do not exist. All
technological solutions have trade-offs, such
as safety, cost, efficiency, and appearance.

* Engineers often build in back-up systems to
provide safety. Risk is part of living in a highly
technological world. Reducing risk often
results in new technology.

Grades 9-10

* Science often advances with the introduction
of new technologies. Solving technological
problems often results in new scientific
knowledge.

* New technologies often extend the current
levels of scientific understanding and
introduce new areas of research.

e Creativity, imagination, and a good
knowledge base are all required in the work
of science and engineering.

SCIENCE IN PERSONAL AND SOCIAL
PERSPECTIVES
Science and Technology in Local Challenges

Grades 2-4

* People continue inventing new ways of doing
things, solving problems, and getting work
done. New ideas and inventions often affect
other people; sometimes the effects are good
and sometimes they are bad. It is helpful to
try to determine in advance how ideas and
inventions will affect other people.

* Science and technology have greatly
improved food quality and quantity,
transportation, health, sanitation, and
communication. These benefits of science

and technology are not available to all the
people in the world.

Science and Technology in Society

Grades 5-8

* Science influences society through its
knowledge and world view. Scientific
knowledge and the procedures used by
scientists influence the way many individuals
in society think about themselves, others,
and the environment. The effect of science
on society is neither entirely beneficial nor
entirely detrimental.

» Societal challenges often inspire questions
for scientific research, and social priorities
often influence research priorities through
the availability of funding for research.

» Technology influences society through its
products and processes. Technology influences
the quality of life and the ways people act
and interact. Technological changes are often
accompanied by social, political, and economic
changes that can be beneficial or detrimental
to individuals and to society. Social needs,
attitudes, and values influence the direction of
technological development.

» Science and technology have advanced
through contributions of many different
people, in different cultures, at different times
in history.

* Science and technology have contributed
enormously to economic growth and
productivity among societies and groups
within societies.

Science and Technology in Local, National, and
Global Challenges

Grades 9-10

» Science and technology are essential social
enterprises, but alone they can only indicate
what can happen, not what should happen.
The latter involves human decisions about
the use of knowledge.



