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Lesson/Activity Grades 3 – 5 - Science Standards 
Air 
Transportation 
Problem 

1B/E1 Scientific investigations may take many different forms, including observing what 
things are like or what is happening somewhere, collecting specimens for analysis, and 
doing experiments. 

Air 
Transportation 
Problem 

1B/E2b One reason for following directions carefully and for keeping records of one's work is 
to provide information on what might have caused differences in investigations. 

Air 
Transportation 
Problem 

3A/E1 Throughout all of history, people everywhere have invented and used tools. Most 
tools of today are different from those of the past but many are modifications of very ancient 
tools. 

Air 
Transportation 
Problem 

3A/E3 Measuring instruments can be used to gather accurate information for making 
scientific comparisons of objects and events and for designing and constructing things that 
will work properly. 

Air 
Transportation 
Problem 4F/E1a Changes in speed or direction of motion are caused by forces. 
Air 
Transportation 
Problem 

4F/E1bc The greater the force is, the greater the change in motion will be. The more 
massive an object is, the less effect a given force will have. 

Air 
Transportation 
Problem 

4F/E2 How fast things move differs greatly. Some things are so slow that their journey takes 
a long time; others move too fast for people to even see them. 

Aircraft Design 
Problem 

1B/E1 Scientific investigations may take many different forms, including observing what 
things are like or what is happening somewhere, collecting specimens for analysis, and 
doing experiments. 

Aircraft Design 
Problem 

1B/E2b One reason for following directions carefully and for keeping records of one's work is 
to provide information on what might have caused differences in investigations. 

Aircraft Design 
Problem 

3A/E1 Throughout all of history, people everywhere have invented and used tools. Most 
tools of today are different from those of the past but many are modifications of very ancient 
tools. 

Aircraft Design 
Problem 

3A/E3 Measuring instruments can be used to gather accurate information for making 
scientific comparisons of objects and events and for designing and constructing things that 
will work properly. 

Aircraft Design 
Problem 4F/E1a Changes in speed or direction of motion are caused by forces. 
Aircraft Design 
Problem 

4F/E1bc The greater the force is, the greater the change in motion will be. The more 
massive an object is, the less effect a given force will have. 

Aircraft Design 
Problem 

4F/E2 How fast things move differs greatly. Some things are so slow that their journey takes 
a long time; others move too fast for people to even see them. 
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Lesson/Activity Grades 6 – 8 Science Standards 

Air Transportation 
Problem 

1B/M1b Scientific investigations usually involve the collection of relevant data, the use 
of logical reasoning, and the application of imagination in devising hypotheses and 
explanations to make sense of the collected data. 

Air Transportation 
Problem 

4F/M3a An unbalanced force acting on an object changes its speed or direction of 
motion, or both. 

Aircraft Design 
Problem 

1B/M1b Scientific investigations usually involve the collection of relevant data, the use 
of logical reasoning, and the application of imagination in devising hypotheses and 
explanations to make sense of the collected data. 

Aircraft Design 
Problem 

4F/M3a An unbalanced force acting on an object changes its speed or direction of 
motion, or both. 
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Lesson/Activity Grades 5 – 8 Science Standards 
  

Air Transportation 
Problem 

Students should develop general abilities, such as systematic observation, making 
accurate measurements, and identifying and controlling variables. They should also 
develop the ability to clarify their ideas that are influencing and guiding the inquiry, and to 
understand how those ideas compare with current scientific knowledge. Students can 
learn to formulate questions, design investigations, execute investigations, interpret data, 
use evidence to generate explanations, propose alternative explanations, and critique 
explanations and procedures. 

Air Transportation 
Problem 

The use of tools and techniques, including mathematics, will be guided by the question 
asked and the investigations students design. The use of computers for the collection, 
summary, and display of evidence is part of this standard. Students should be able to 
access, gather, store, retrieve, and organize data, using hardware and software designed 
for these purposes. 

Air Transportation 
Problem 

Thinking critically about evidence includes deciding what evidence should be used and 
accounting for anomalous data. Specifically, students should be able to review data from a 
simple experiment, summarize the data, and form a logical argument about the cause-and-
effect relationships in the experiment. Students should begin to state some explanations in 
terms of the relationship between two or more variables. 

Air Transportation 
Problem 

With practice, students should become competent at communicating experimental 
methods, following instructions, describing observations, summarizing the results of other 
groups, and telling other students about investigations and explanations. 

Air Transportation 
Problem 

Mathematics is essential to asking and answering questions about the natural world. 
Mathematics can be used to ask questions; to gather, organize, and present data; and to 
structure convincing explanations. 

Air Transportation 
Problem 

Different kinds of questions suggest different kinds of scientific investigations. Some 
investigations involve observing and describing objects, organisms, or events; some 
involve collecting specimens; some involve experiments; some involve seeking more 
information; some involve discovery of new objects and phenomena; and some involve 
making models. 

Air Transportation 
Problem 

Technology used to gather data enhances accuracy and allows scientists to analyze and 
quantify results of investigations. 

Air Transportation 
Problem 

Scientific investigations sometimes result in new ideas and phenomena for study, generate 
new methods or procedures for an investigation, or develop new technologies to improve 
the collection of data. All of these results can lead to new investigations. 

Air Transportation 
Problem 

Students should make and compare different proposals in the light of the criteria they have 
selected. They must consider constraints--such as cost, time, trade-offs, and materials 
needed--and communicate ideas with drawings and simple models. 

Air Transportation 
Problem 

Students should organize materials and other resources, plan their work, make good use 
of group collaboration where appropriate, choose suitable tools and techniques, and work 
with appropriate measurement methods to ensure adequate accuracy. 

Air Transportation 
Problem 

Scientific inquiry and technological design have similarities and differences. Scientists 
propose explanations for questions about the natural world, and engineers propose 
solutions relating to human problems, needs, and aspirations. Technological solutions are 
temporary; technologies exist within nature and so they cannot contravene physical or 
biological principles; technological solutions have side effects; and technologies cost, carry 
risks, and provide benefits. 
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Lesson/Activity Grades 5 – 8 Science Standards 

Air Transportation 
Problem 

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. 

Air Transportation 
Problem 

Technological solutions have intended benefits and unintended consequences. Some 
consequences can be predicted, others cannot. 

Air Transportation 
Problem 

Individuals can use a systematic approach to thinking critically about risks and benefits. 
Examples include applying probability estimates to risks and comparing them to estimated 
personal and social benefits. 

Air Transportation 
Problem 

Important personal and social decisions are made based on perceptions of benefits and 
risks. 

Air Transportation 
Problem 

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. 

Air Transportation 
Problem 

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

Air Transportation 
Problem 

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. 

Air Transportation 
Problem 

Scientists and engineers have ethical codes requiring that human subjects involved with 
research be fully informed about risks and benefits associated with the research before the 
individuals choose to participate. This ethic extends to potential risks to communities and 
property. In short, prior knowledge and consent are required for research involving human 
subjects or potential damage to property. 

Air Transportation 
Problem 

Women and men of various social and ethnic backgrounds--and with diverse interests, 
talents, qualities, and motivations--engage in the activities of science, engineering, and 
related fields such as the health professions. Some scientists work in teams, and some 
work alone, but all communicate extensively with others. 

Air Transportation 
Problem 

In areas where active research is being pursued and in which there is not a great deal of 
experimental or observational evidence and understanding, it is normal for scientists to 
differ with one another about the interpretation of the evidence or theory being considered. 
Different scientists might publish conflicting experimental results or might draw different 
conclusions from the same data. Ideally, scientists acknowledge such conflict and work 
towards finding evidence that will resolve their disagreement. 

Air Transportation 
Problem 

It is part of scientific inquiry to evaluate the results of scientific investigations, experiments, 
observations, theoretical models, and the explanations proposed by other scientists. 
Evaluation includes reviewing the experimental procedures, examining the evidence, 
identifying faulty reasoning, pointing out statements that go beyond the evidence, and 
suggesting alternative explanations for the same observations. Although scientists may 
disagree about explanations of phenomena, about interpretations of data, or about the 
value of rival theories, they do agree that questioning, response to criticism, and open 
communication are integral to the process of science. As scientific knowledge evolves, 
major disagreements are eventually resolved through such interactions between scientists. 
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Aircraft Design 
Problem 

The motion of an object can be described by its position, direction of motion, and speed. That motion 
can be measured and represented on a graph. 

Aircraft Design 
Problem 

An object that is not being subjected to a force will continue to move at a constant speed and in a 
straight line. 

Aircraft Design 
Problem 

If more than one force acts on an object along a straight line, then the forces will reinforce or cancel 
one another, depending on their direction and magnitude. Unbalanced forces will cause changes in 
the speed or direction of an object's motion. 

Aircraft Design 
Problem 

Students should develop their abilities by identifying a specified need, considering its various 
aspects, and talking to different potential users or beneficiaries. They should appreciate that for 
some needs, the cultural backgrounds and beliefs of different groups can affect the criteria for a 
suitable product. 

Aircraft Design 
Problem 

Students should make and compare different proposals in the light of the criteria they have selected. 
They must consider constraints--such as cost, time, trade-offs, and materials needed--and 
communicate ideas with drawings and simple models. 

Aircraft Design 
Problem 

Students should organize materials and other resources, plan their work, make good use of group 
collaboration where appropriate, choose suitable tools and techniques, and work with appropriate 
measurement methods to ensure adequate accuracy. 

Aircraft Design 
Problem 

Students should use criteria relevant to the original purpose or need, consider a variety of factors 
that might affect acceptability and suitability for intended users or beneficiaries, and develop 
measures of quality with respect to such criteria and factors; they should also suggest improvements 
and, for their own products, try proposed modifications. 

Aircraft Design 
Problem 

Students should review and describe any completed piece of work and identify the stages of problem 
identification, solution design, implementation, and evaluation. 

Aircraft Design 
Problem 

Scientific inquiry and technological design have similarities and differences. Scientists propose 
explanations for questions about the natural world, and engineers propose solutions relating to 
human problems, needs, and aspirations. Technological solutions are temporary; technologies exist 
within nature and so they cannot contravene physical or biological principles; technological solutions 
have side effects; and technologies cost, carry risks, and provide benefits. 

Aircraft Design 
Problem 

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. 

Aircraft Design 
Problem 

Technological designs have constraints. Some constraints are unavoidable, for example, properties 
of materials, or effects of weather and friction; other constraints limit choices in the design, for 
example, environmental protection, human safety, and aesthetics. 

Aircraft Design 
Problem 

Technological solutions have intended benefits and unintended consequences. Some consequences 
can be predicted, others cannot. 

Aircraft Design 
Problem 

Individuals can use a systematic approach to thinking critically about risks and benefits. Examples 
include applying probability estimates to risks and comparing them to estimated personal and social 
benefits. 

Aircraft Design 
Problem Important personal and social decisions are made based on perceptions of benefits and risks. 

Aircraft Design 
Problem 

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. 

Aircraft Design 
Problem 

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. 

Aircraft Design 
Problem 

Scientists and engineers have ethical codes requiring that human subjects involved with research be 
fully informed about risks and benefits associated with the research before the individuals choose to 
participate. This ethic extends to potential risks to communities and property. In short, prior 
knowledge and consent are required for research involving human subjects or potential damage to 
property. 
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	Air Transportation Problem
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	Air Transportation Problem
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	Air Transportation Problem
	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.
	Air Transportation Problem
	Technological solutions have intended benefits and unintended consequences. Some consequences can be predicted, others cannot.
	Air Transportation Problem
	Individuals can use a systematic approach to thinking critically about risks and benefits. Examples include applying probability estimates to risks and comparing them to estimated personal and social benefits.
	Air Transportation Problem
	Important personal and social decisions are made based on perceptions of benefits and risks.
	Air Transportation Problem
	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.
	Air Transportation Problem
	Societal challenges often inspire questions for scientific research, and social priorities often influence research priorities through the availability of funding for research.
	Air Transportation Problem
	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.
	Air Transportation Problem
	Scientists and engineers have ethical codes requiring that human subjects involved with research be fully informed about risks and benefits associated with the research before the individuals choose to participate. This ethic extends to potential risks to communities and property. In short, prior knowledge and consent are required for research involving human subjects or potential damage to property.
	Air Transportation Problem
	Women and men of various social and ethnic backgrounds--and with diverse interests, talents, qualities, and motivations--engage in the activities of science, engineering, and related fields such as the health professions. Some scientists work in teams, and some work alone, but all communicate extensively with others.
	Air Transportation Problem
	In areas where active research is being pursued and in which there is not a great deal of experimental or observational evidence and understanding, it is normal for scientists to differ with one another about the interpretation of the evidence or theory being considered. Different scientists might publish conflicting experimental results or might draw different conclusions from the same data. Ideally, scientists acknowledge such conflict and work towards finding evidence that will resolve their disagreement.
	Air Transportation Problem
	It is part of scientific inquiry to evaluate the results of scientific investigations, experiments, observations, theoretical models, and the explanations proposed by other scientists. Evaluation includes reviewing the experimental procedures, examining the evidence, identifying faulty reasoning, pointing out statements that go beyond the evidence, and suggesting alternative explanations for the same observations. Although scientists may disagree about explanations of phenomena, about interpretations of data, or about the value of rival theories, they do agree that questioning, response to criticism, and open communication are integral to the process of science. As scientific knowledge evolves, major disagreements are eventually resolved through such interactions between scientists.
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	Lesson/Activity
	Grades 5 – 8 Science Standards
	Aircraft Design Problem
	The motion of an object can be described by its position, direction of motion, and speed. That motion can be measured and represented on a graph.
	Aircraft Design Problem
	An object that is not being subjected to a force will continue to move at a constant speed and in a straight line.
	Aircraft Design Problem
	If more than one force acts on an object along a straight line, then the forces will reinforce or cancel one another, depending on their direction and magnitude. Unbalanced forces will cause changes in the speed or direction of an object's motion.
	Aircraft Design Problem
	Students should develop their abilities by identifying a specified need, considering its various aspects, and talking to different potential users or beneficiaries. They should appreciate that for some needs, the cultural backgrounds and beliefs of different groups can affect the criteria for a suitable product.
	Aircraft Design Problem
	Students should make and compare different proposals in the light of the criteria they have selected. They must consider constraints--such as cost, time, trade-offs, and materials needed--and communicate ideas with drawings and simple models.
	Aircraft Design Problem
	Students should organize materials and other resources, plan their work, make good use of group collaboration where appropriate, choose suitable tools and techniques, and work with appropriate measurement methods to ensure adequate accuracy.
	Aircraft Design Problem
	Students should use criteria relevant to the original purpose or need, consider a variety of factors that might affect acceptability and suitability for intended users or beneficiaries, and develop measures of quality with respect to such criteria and factors; they should also suggest improvements and, for their own products, try proposed modifications.
	Aircraft Design Problem
	Students should review and describe any completed piece of work and identify the stages of problem identification, solution design, implementation, and evaluation.
	Aircraft Design Problem
	Scientific inquiry and technological design have similarities and differences. Scientists propose explanations for questions about the natural world, and engineers propose solutions relating to human problems, needs, and aspirations. Technological solutions are temporary; technologies exist within nature and so they cannot contravene physical or biological principles; technological solutions have side effects; and technologies cost, carry risks, and provide benefits.
	Aircraft Design Problem
	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.
	Aircraft Design Problem
	Technological designs have constraints. Some constraints are unavoidable, for example, properties of materials, or effects of weather and friction; other constraints limit choices in the design, for example, environmental protection, human safety, and aesthetics.
	Aircraft Design Problem
	Technological solutions have intended benefits and unintended consequences. Some consequences can be predicted, others cannot.
	Aircraft Design Problem
	Individuals can use a systematic approach to thinking critically about risks and benefits. Examples include applying probability estimates to risks and comparing them to estimated personal and social benefits.
	Aircraft Design Problem
	Important personal and social decisions are made based on perceptions of benefits and risks.
	Aircraft Design Problem
	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.
	Aircraft Design Problem
	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.
	Aircraft Design Problem
	Scientists and engineers have ethical codes requiring that human subjects involved with research be fully informed about risks and benefits associated with the research before the individuals choose to participate. This ethic extends to potential risks to communities and property. In short, prior knowledge and consent are required for research involving human subjects or potential damage to property.



