
 

    

 

Physics of Flight 
Course: Technology Foundations Total Framework Hours up to:  117 

CIP Code: 210198 Exploratory   Preparatory  Date Last  Modified: 4/4/12 

Career Cluster:  Science, Technology, Engineering, Math                                                      Cluster Pathway:   Aerospace Engineering                                         

 

COMPONENTS AND ASSESSMENTS 

Unit 1 Performance Assessments:  STEM-Based Inquiry: Straw Rockets 

A. Students will construct and launch rockets made from straws. 
1. Determine the effect of plunger height on rocket range. 
2. Determine the effect of launch angle on rocket range. 
3. Calculate rocket’s terminal velocity from its range and launch angle. 

B.  Students will change the length of the rocket design. 
       1.   Effect of rocket length on range with constant mass. 
       2.   Effect of rocket length on range with changing mass. 
       3.   Rocket stability based on positions of center of pressure and center of gravity. 
 

Leadership for All:   

Standard 1.4: The student will be involved in activities that require applying theory, problem‐solving, and using critical and creative thinking skills while understanding 

outcomes of related decisions. 

Standard 1.5: The student will demonstrate self‐advocacy skills by achieving planned, individual goals. 

Standards and Competencies 

C-1 Standard:   

ITEA Standards for Technological Literacy (STL) 8: Students will develop an understanding of the attributes of design. 
ITEA Standards for Technological Literacy (STL) 9: Students will develop an understanding of engineering design. 
ITEA Standards for Technological Literacy (STL) 10: Students will develop an understanding of the role of troubleshooting, 
research and development, invention and innovation, and experimentation in problem solving. 
ITEA Standards for Technological Literacy (STL) 11: Students will develop abilities to apply the design process. 
 
Competencies     Total Learning Hours for Unit: 15 

 C-1.1: STL Standard 8, Benchmark F: There is no perfect design. 

 C-1.2: STL Standard 8, Benchmark G: Requirements for design are made up of criteria and constraints. 

 C-1.3: STL Standard 9, Benchmark H: Modeling, testing, and modifying are used to transform ideas into practical solutions. 

 C-1.4: STL Standard 10, Benchmark G: Invention is a process of turning ideas and imagination into devices and systems. Innovation is the process of modifying 
an existing product or system to improve it. 

 C-1.5: STL Standard 11, Benchmark I: Specify criteria and constraints for the design. 



 

 

Aligned Washington State Standards 

Math 
7.1.E Solve two-step linear equations. 
7.6.E Communicate the answer(s) to the question(s) in a problem using appropriate representations, including symbols and informal and 
formal mathematical language. 

Reading 3.2. Read to perform a task. 

Science 

6-8 INQC: Collecting, analyzing, and displaying data are essential aspects of all investigations. 
6-8 INQE: Models are used to represent objects, events, systems, and processes. Models can be used to test hypotheses and better 

understand phenomena, but they have limitations. 
6-8 PS1C: Given the description of the forces on an object, predict the object’s motion. 

COMPONENTS AND ASSESSMENTS 

Unit 2 Performance Assessments:  STEM-Based Inquiry: Spacecraft Structures Launching Platform 

A. Spacecraft Structures Engineering Design Challenge 
1. Students will design and construct a launching platform for a water bottle rocket. 
2. Platform designs will be evaluated using NASA’s Spacecraft Structures Engineering Design Challenge format. 

Leadership for All:   

Standard 1.4: The student will be involved in activities that require applying theory, problem‐solving, and using critical and creative thinking skills while understanding 

outcomes of related decisions. 
Standard 1.5: The student will demonstrate self‐advocacy skills by achieving planned, individual goals. 

Standard 2.1: The student will communicate, participate, and advocate effectively in pairs, small groups, teams, and large groups in order to reach common goals. 

Standards and Competencies 

C-2 Standard: 

ITEA Standards for Technological Literacy (STL) 8: Students will develop an understanding of the attributes of design. 
ITEA Standards for Technological Literacy (STL) 9: Students will develop an understanding of engineering design. 
ITEA Standards for Technological Literacy (STL) 10: Students will develop an understanding of the role of troubleshooting, 
research and development, invention and innovation, and experimentation in problem solving. 
ITEA Standards for Technological Literacy (STL) 11: Students will develop the abilities to apply the design process. 
 

Competencies     Total Learning Hours for Unit: 10 

 C-2.1: STL Standard 8, Benchmark F: There is no perfect design. 

 C-2.2: STL Standard 8, Benchmark G: Requirements for design are made up of criteria and constraints. 

 C-2.3: STL Standard 9, Benchmark G: Brainstorming is a group problem-solving design process in which each person in the group presents his or her ideas in 
an open forum. 

 C-2.4: STL Standard 9, Benchmark H: Modeling, testing, and modifying are used to transform ideas into practical solutions. 

 C-2.5: STL Standard 10, Benchmark F: Troubleshooting is a problem-solving method used to identify the cause of a malfunction in a technological system. 

 C-2.6: STL Standard 10, Benchmark G: Invention is a process of turning ideas and imagination into devices and systems. Innovation is the process of modifying 
an existing product or system to improve it. 

 C-2.7: STL Standard 11, Benchmark H: Apply a design process to solve problems in and beyond the laboratory-classroom. 

 C-2.8: STL Standard 11, Benchmark I: Specify criteria and constraints for the design. 

 C-2.9: STL Standard 11, Benchmark J: Make two-dimensional and three-dimensional representations of the designed solution. 

 C-2.10: STL Standard 11, Benchmark K: Test and evaluate the design in relation to pre-established requirements, such as criteria and constraints, and refine as 
needed. 



 

 C-2.11: STL Standard 11, Benchmark L: Make a product or system and document the solution. 
 

Aligned Washington State Standards 

Communications 
Component 2.2: Uses interpersonal skills and strategies in a multicultural context to work collaboratively, solve problems, and perform 
tasks. 

Math 
7.2.D Make scale drawings and solve problems related to scale. 
7.6.H Make and test conjectures based on data (or information) collected from explorations and experiments. 

Reading 3.2. Read to perform a task. 

Science 

6-8 INQC: Collecting, analyzing, and displaying data are essential aspects of all investigations. 
6-8 INQE: Models are used to represent objects, events, systems, and processes. Models can be used to test hypotheses and better 

understand phenomena, but they have limitations. 
6-8 APPF: Solutions must be tested to determine whether or not they will solve the problem. Results are used to modify the design, and 

the best solution must be communicated persuasively. 
9-12 PS1E: Whenever one object exerts a force on another object, a force of equal magnitude is exerted on the first object in the opposite 

direction. 

Social Studies Component 2.1: Understands that people have to make choices between wants and needs and evaluate the outcomes of those choices. 

Writing GLE 1.5.1 Publishes in formats that are appropriate for specific audiences and purposes. 

COMPONENTS AND ASSESSMENTS 

Unit 3 Performance Assessments:  STEM-Based Inquiry: Paper Rockets 

A. Students will construct a compressed air launcher out of PVC pipes for their paper rockets. 
B. Students will construct and launch rockets made from paper. 
       1.  Learn how to construct and use an altitude tracker. 
       2. Determine effect of air pressure on rocket apogee. 
C. Modify paper rockets to carry a payload. 
       1. Calculate terminal velocity of loaded rocket. 
       2. Test different parachute designs to decrease rocket’s terminal velocity. 
D. Design load-carrying paper rocket with parachute to meet specific flight design criteria. 

Leadership for All:   

Standard 1.4: The student will be involved in activities that require applying theory, problem‐solving, and using critical and creative thinking skills while understanding 

outcomes of related decisions. 

Standard 1.5: The student will demonstrate self‐advocacy skills by achieving planned, individual goals. 

Standard 2.1: The student will communicate, participate, and advocate effectively in pairs, small groups, teams, and large groups in order to reach common goals. 

Standards and Competencies 

C-3 Standard: 

ITEA Standards for Technological Literacy (STL) 8: Students will develop an understanding of the attributes of design. 
ITEA Standards for Technological Literacy (STL) 9: Students will develop an understanding of engineering design. 
ITEA Standards for Technological Literacy (STL) 10: Students will develop an understanding of the role of troubleshooting, 
research and development, invention and innovation, and experimentation in problem solving. 
ITEA Standards for Technological Literacy (STL) 11: Students will develop the abilities to apply the design process. 
 

Competencies     Total Learning Hours for Unit: 21 



 

 C-3.1: STL Standard 8, Benchmark F: There is no perfect design. 

 C-3.2: STL Standard 8, Benchmark G: Requirements for design are made up of criteria and constraints. 

 C-3.3: STL Standard 9, Benchmark G: Brainstorming is a group problem-solving design process in which each person in the group presents his or her ideas in 
an open forum. 

 C-3.4: STL Standard 9, Benchmark H: Modeling, testing, and modifying are used to transform ideas into practical solutions. 

 C-3.5: STL Standard 10, Benchmark F: Troubleshooting is a problem-solving method used to identify the cause of a malfunction in a technological system. 

 C-3.6: STL Standard 10, Benchmark G: Invention is a process of turning ideas and imagination into devices and systems. Innovation is the process of modifying 
an existing product or system to improve it. 

 C-3.7: STL Standard 11, Benchmark H: Apply a design process to solve problems in and beyond the laboratory-classroom. 

 C-3.8: STL Standard 11, Benchmark I: Specify criteria and constraints for the design. 

 C-3.9: STL Standard 11, Benchmark J: Make two-dimensional and three-dimensional representations of the designed solution. 

 C-3.10: STL Standard 11, Benchmark K: Test and evaluate the design in relation to pre-established requirements, such as criteria and constraints, and refine as 
needed. 

 C-3.11: STL Standard 11, Benchmark L: Make a product or system and document the solution. 
 

Aligned Washington State Standards 

Communications 
Component 2.2: Uses interpersonal skills and strategies in a multicultural context to work collaboratively, solve problems, and perform 
tasks. 

Math 
7.1.E Solve two-step linear equations. 
7.2.D Make scale drawings and solve problems related to scale. 
7.6.H Make and test conjectures based on data (or information) collected from explorations and experiments. 

Reading 3.2. Read to perform a task. 

Science 

6-8 INQC: Collecting, analyzing, and displaying data are essential aspects of all investigations. 
6-8 INQE: Models are used to represent objects, events, systems, and processes. Models can be used to test hypotheses and better 

understand phenomena, but they have limitations. 
6-8 APPF: Solutions must be tested to determine whether or not they will solve the problem. Results are used to modify the design, and 

the best solution must be communicated persuasively. 
9-12 PS1E: Whenever one object exerts a force on another object, a force of equal magnitude is exerted on the first object in the opposite 

direction. 

Writing GLE 1.5.1 Publishes in formats that are appropriate for specific audiences and purposes. 

COMPONENTS AND ASSESSMENTS 

Unit 4 Performance Assessments:  STEM-Based Inquiry: Water Bottle Rockets 

A. Students will construct rocket out of a 700 mL soda bottle. 
       1. Determine effect of water volume in rocket on rocket apogee. 
       2. Modify the rocket design to solve an identified deficiency in the stock design. 
 

Leadership for All:   

Standard 1.4: The student will be involved in activities that require applying theory, problem‐solving, and using critical and creative thinking skills while understanding 

outcomes of related decisions. 

Standard 1.5: The student will demonstrate self‐advocacy skills by achieving planned, individual goals. 

Standard 2.1: The student will communicate, participate, and advocate effectively in pairs, small groups, teams, and large groups in order to reach common goals. 

Standards and Competencies 

C-4 Standard: 



 

ITEA Standards for Technological Literacy (STL) 8: Students will develop an understanding of the attributes of design. 
ITEA Standards for Technological Literacy (STL) 9: Students will develop an understanding of engineering design. 
ITEA Standards for Technological Literacy (STL) 10: Students will develop an understanding of the role of troubleshooting, 
research and development, invention and innovation, and experimentation in problem solving. 
ITEA Standards for Technological Literacy (STL) 11: Students will develop the abilities to apply the design process. 
 

Competencies     Total Learning Hours for Unit: 12 

 C-4.1: STL Standard 8, Benchmark F: There is no perfect design. 

 C-4.2: STL Standard 8, Benchmark G: Requirements for design are made up of criteria and constraints. 

 C-4.3: STL Standard 9, Benchmark G: Brainstorming is a group problem-solving design process in which each person in the group presents his or her ideas in 
an open forum. 

 C-4.4: STL Standard 9, Benchmark H: Modeling, testing, and modifying are used to transform ideas into practical solutions. 

 C-4.5: STL Standard 10, Benchmark F: Troubleshooting is a problem-solving method used to identify the cause of a malfunction in a technological system. 

 C-4.6: STL Standard 10, Benchmark G: Invention is a process of turning ideas and imagination into devices and systems. Innovation is the process of modifying 
an existing product or system to improve it. 

 C-4.7: STL Standard 11, Benchmark H: Apply a design process to solve problems in and beyond the laboratory-classroom. 

 C-4.8: STL Standard 11, Benchmark I: Specify criteria and constraints for the design. 

 C-4.9: STL Standard 11, Benchmark J: Make two-dimensional and three-dimensional representations of the designed solution. 

 C-4.10: STL Standard 11, Benchmark K: Test and evaluate the design in relation to pre-established requirements, such as criteria and constraints, and refine as 
needed. 

 C-4.11: STL Standard 11, Benchmark L: Make a product or system and document the solution. 

Aligned Washington State Standards 

Communications 
Component 2.2: Uses interpersonal skills and strategies in a multicultural context to work collaboratively, solve problems, and perform 
tasks. 

Math 7.6.H Make and test conjectures based on data (or information) collected from explorations and experiments. 

Reading 3.2. Read to perform a task. 

Science 

6-8 INQC: Collecting, analyzing, and displaying data are essential aspects of all investigations. 
6-8 INQE: Models are used to represent objects, events, systems, and processes. Models can be used to test hypotheses and better 

understand phenomena, but they have limitations. 
6-8 APPF: Solutions must be tested to determine whether or not they will solve the problem. Results are used to modify the design, and 

the best solution must be communicated persuasively. 
9-12 PS1E: Whenever one object exerts a force on another object, a force of equal magnitude is exerted on the first object in the opposite 

direction. 

Writing GLE 1.5.1 Publishes in formats that are appropriate for specific audiences and purposes. 

COMPONENTS AND ASSESSMENTS 

Unit 5 Performance Assessments:  STEM-Based Inquiry: Solid-Fueled Model Rockets 

A. Students will construct rocket powered by a solid-fuel rocket engine. 
       1. Gain rocket building and launching experience with solid-fueled rockets. 
       2. Model the rocket design in a rocket design computer program to gain experience with the software. 
B. Use the rocket design software to design a rocket to meet specific flight design criteria specified in the Team American Rocketry Challenge. 
 

Leadership for All:   

Standard 1.4: The student will be involved in activities that require applying theory, problem‐solving, and using critical and creative thinking skills while understanding 



 

outcomes of related decisions. 

Standard 1.5: The student will demonstrate self‐advocacy skills by achieving planned, individual goals. 

Standard 2.1: The student will communicate, participate, and advocate effectively in pairs, small groups, teams, and large groups in order to reach common goals. 

Standards and Competencies 

C-5 Standard:   

ITEA Standards for Technological Literacy (STL) 8: Students will develop an understanding of the attributes of design. 
ITEA Standards for Technological Literacy (STL) 9: Students will develop an understanding of engineering design. 
ITEA Standards for Technological Literacy (STL) 10: Students will develop an understanding of the role of troubleshooting, 
research and development, invention and innovation, and experimentation in problem solving. 
ITEA Standards for Technological Literacy (STL) 11: Students will develop abilities to apply the design process. 
ITEA Standards for Technological Literacy (STL) 12: Students will develop abilities to use and maintain technological products 
and systems. 
ITEA Standards for Technological Literacy (STL) 18: Students will develop an understanding of and be able to select and use 
transportation technologies. 
 

Competencies     Total Learning Hours for Unit: 25 

 C-5.1: STL Standard 8, Benchmark F: There is no perfect design. 

 C-5.2: STL Standard 8, Benchmark G: Requirements for design are made up of criteria and constraints. 

 C-5.3: STL Standard 9, Benchmark G: Brainstorming is a group problem-solving design process in which each person in the group presents his or her ideas in 
an open forum. 

 C-5.4: STL Standard 9, Benchmark H: Modeling, testing, and modifying are used to transform ideas into practical solutions. 

 C-5.5: STL Standard 10, Benchmark F: Troubleshooting is a problem-solving method used to identify the cause of a malfunction in a technological system. 

 C-5.6: STL Standard 10, Benchmark G: Invention is a process of turning ideas and imagination into devices and systems. Innovation is the process of modifying 
an existing product or system to improve it. 

 C-5.7: STL Standard 11, Benchmark H: Apply a design process to solve problems in and beyond the laboratory-classroom. 

 C-5.8: STL Standard 11, Benchmark I: Specify criteria and constraints for the design. 

 C-5.9: STL Standard 11, Benchmark J: Make two-dimensional and three-dimensional representations of the designed solution. 

 C-5.10: STL Standard 11, Benchmark K: Test and evaluate the design in relation to pre-established requirements, such as criteria and constraints, and refine as 
needed. 

 C-5.11: STL Standard 11, Benchmark L: Make a product or system and document the solution. 

 C-5.12: STL Standard 12, Benchmark J: Use computers and calculators in various applications. 

 C-5.13: STL Standard 18, Benchmark G: Transportation vehicles are made up of subsystems, such as structural propulsion, suspension, guidance, control, and 
support that must function together for a system to work effectively. 

 

Aligned Washington State Standards 

Communications 
Component 2.2: Uses interpersonal skills and strategies in a multicultural context to work collaboratively, solve problems, and perform 
tasks. 

Educational Technology  
1.1.2: Use models and simulations to explore systems, identify trends and forecast possibilities.  
2.2.1: Develop skills to use technology effectively.  

Math 
7.1.C Fluently and accurately add, subtract, multiply, and divide rational numbers. 
7.6.G Extract and organize mathematical information from symbols, diagrams, and graphs to make inferences, draw conclusions, and 
justify reasoning. 



 

7.6.H Make and test conjectures based on data (or information) collected from explorations and experiments. 

Reading 3.2. Read to perform a task. 

Science 

6-8 INQC: Collecting, analyzing, and displaying data are essential aspects of all investigations. 
6-8 INQE: Models are used to represent objects, events, systems, and processes. Models can be used to test hypotheses and better 

understand phenomena, but they have limitations. 
6-8 APPD: The process of technological design begins by defining a problem and identifying criteria for a successful solution, followed by 

research to better understand the problem and brainstorming to arrive at potential solutions. 
6-8 APPF: Solutions must be tested to determine whether or not they will solve the problem. Results are used to modify the design, and 

the best solution must be communicated persuasively. 
9-12 PS1E: Whenever one object exerts a force on another object, a force of equal magnitude is exerted on the first object in the opposite 

direction. 

Writing GLE 1.5.1 Publishes in formats that are appropriate for specific audiences and purposes. 

COMPONENTS AND ASSESSMENTS 

Unit 6 Performance Assessments:  Aircraft Construction 

A. Students will construct a rib D-section out of aluminum. 
B. Students will construct a jet powered by water for elementary students to ride in.  
C. Students will construct an actual aircraft designed in the 1930’s. 

 

Leadership for All:   

Standard 1.4: The student will be involved in activities that require applying theory, problem‐solving, and using critical and creative thinking skills while understanding 

outcomes of related decisions. 

Standard 1.5: The student will demonstrate self‐advocacy skills by achieving planned, individual goals. 

Standard 2.1: The student will communicate, participate, and advocate effectively in pairs, small groups, teams, and large groups in order to reach common goals. 

Standards and Competencies 

C-6 Standard: 

ITEA Standards for Technological Literacy (STL) 11: Students will develop abilities to apply the design process. 
 

Competencies     Total Learning Hours for Unit: 34 

 C-6.1: STL Standard 11, Benchmark J: Make two-dimensional and three-dimensional representations of the designed solution. 

Aligned Washington State Standards 

Communications 1.2: Understands, analyzes, synthesizes, or evaluates information from a variety of sources. 

Math 

7.1.C: Fluently and accurately add, subtract, multiply, and divide rational numbers. 
7.1.E: Solve two-step linear equations. 
7.2.D: Make scale drawings and solve problems related to scale. 
7.6.G: Extract and organize mathematical information from symbols, diagrams, and graphs to make inferences, draw conclusions, and 

justify reasoning. 

Reading 3.2: Read to perform a task. 

Science 6-8 SYSA: Any system may be thought of as containing subsystems and as being a subsystem of a larger system. 

Social Studies 4.4: Uses history to understand the present and plan for the future. 

 
 



 

To duplicate this blank table (for additional units), select the table, select copy, place cursor below the first table, and select paste. 

COMPONENTS AND ASSESSMENTS 

Performance Assessments:   

Leadership Alignment:  Leadership activity embedded in curriculum and instruction.  (Examples: CTSO project or activity, locally developed leadership project or 
activity, embedded 21

st
 Century interdisciplinary theme activity such as global awareness, financial, economic, business & entrepreneurial literacy, civic literacy, health 

& safety, environmental literacy) 

Standards and Competencies 

Standard/Unit: 
 

Competencies     Total Learning Hours for Unit:  

   

   

   

   

   

  

  

Aligned Washington State Standards 

Art  

Communications  

Educational Technology   

Health and Fitness  

Math  

Reading  

Science  

Social Studies  

Writing  

The 21st Century Skills should be taught and assessed throughout the course.This table should be included at the end of this document. 

21
st

 Century Skills 

Check those that students will demonstrate in this course: 



 

LEARNING & INNOVATION 

Creativity and Innovation 
Think Creatively 
Work Creatively with Others 
Implement Innovations 

Critical Thinking and Problem Solving 
Reason Effectively 
Use Systems Thinking 
Make Judgments and   Decisions 
Solve Problems 

Communication and Collaboration 
Communicate Clearly 
Collaborate with Others 

INFORMATION, MEDIA & TECHNOLOGY SKILLS 

Information Literacy 
Access and /evaluate Information 
Use and Manage Information 

Media Literacy 
Analyze Media 
Create Media Products 

Information, Communications and Technology  
(ICT Literacy) 

Apply Technology Effectively 
 

LIFE & CAREER SKILLS 

Flexibility and Adaptability 
Adapt to Change 
Be Flexible 

Initiative and Self-Direction 
Manage Goals and Time 
Work Independently 
Be Self-Directed Learners 

Social and Cross-Cultural 
Interact Effectively with Others 
Work Effectively in Diverse Teams 

Productivity and Accountability 
Manage Projects 
Produce Results 

Leadership and Responsibility 
Guide and Lead Others 
Be Responsible to Others 

 


