Teacher Resource


[image: image1.png]


DILC Rocket Design Challenge
Project X-5650M
Objective- To demonstrate rocketry principals of design and flight through a cooperative, problem solving simulation that incorporates Science, Math, Language Arts and Technology.
Basic objectives for the Project X-5650M are:

· Design and draw a paper rocket
· Develop a budget for the project and stay within the budget allowed
· Build a test rocket using the budget and plans developed by the team
· Identify rocket specifications and evaluate rocket stability by determining center of mass and center of pressure and conducting a swing test.
· Display the location of center of mass, center of pressure, and flight information such as time aloft and altitude reached.
Description: Teams of students from all of the Blue Academy will develop a commercial proposal to design, build and launch a paper rocket.  The winning design will have the lowest cost, the best plan and have the largest distance travelled. 

National Science Standards:
Science as Inquiry- Understanding scientific questioning and hypothesizing.
Physical Science- Motion and Force
Science and Technology- Abilities of technological design

Science in Personal and Social Perspectives- Science and technology in local challenges
Indiana Science Standards
5th Grade

Standard 1- The Nature of Science and Technology

The Scientific View of the World

5.1.1- Recognize and describe that results of similar scientific investigations may turn out differently because of inconsistencies of methods, materials, and observations. 

Technology and Science

5.1.4 Give examples of technology, such as telescopes, microscopes, and cameras that enable scientists and others to observe things that are too small or too far away to be seen without them and to study the motion of objects that are moving very rabidly or are hardly moving.  

Manipulation and Observation

5.2.4- Keep a notebook to record observations and be able to distinguish inferences from actual observations. 

Critical Response skills

5.2.8- Recognize when and describe that comparisons might not be accurate because some of the conditions are not kept the same. 

Standard 3- The Physical Setting

Forces of Nature

5.3.11- Investigate and describe that changes in speed or direction of motion of an object are caused by forces.  Understand that the greater the force, the greater the change in motion and the more massive an object, the less effect a given force will have. 
6th Grade

Standard 1- Nature of Science and Technology

The Scientific Enterprise
6.1.4- Give examples of employers who hire scientists, such as colleges, and universities, businesses and industries, hospitals, and many government agencies.

6.15. Identify places where scientists work, including offices, classrooms, laboratories, farms, factories and natural fiend settings ranging from space to the ocean floor.

Technology and Science

6.1.7- Explain that technology is essential to science for such purposes as access to outer space and other remote locations, sample collection and treatment, measurement, data collection and storage, computation, and communication of information.  

Standard 5- The Mathematical World

Reasoning and Uncertainty

6.5.6- Predict the frequency of the occurrence of future events based on data.

Standards 7- Common Themes

Model and Scale

6.7.2- Use models to illustrate processes that happen too slowly, too quickly or on too small a scale to be observed directly, or are too vast to be changed deliberately, or at potentially dangerous.
Science Process Skills

Observing

Communicating

Measuring

Collecting Data

Inferring

Predicting

Making Models

Interpreting Data

Controlling Variables

Defining Operationally 

Investigating
National Math Standards:

Mathematics as Problem Solving

Mathematics as Communication

Mathematical Connections

Estimation

Number Sense and Numeration

Whole Number Computation

Geometry and Spatial Sense

Measurement

Fractions and Decimals

Functions

Management: This project is designed to offer students an opportunity to participate in an interdisciplinary approach to life skills.  Students work in teams of four with each member being responsible for different task and yet being responsible to pick up the slack if needed. These include, Project Manager, Budget Director, Rocket Design Director and Launch Director.  Each of the students will be given task cards and badges that provide information on their job description and tasks.

The project takes approximately 1 week to complete and includes a daily schedule of tasks.  Students may need additional time to complete daily tasks.

Collect all building materials and copy all reproducible before beginning the activity.  Be sure to make several copies of the order forms and checks for each group.

Allow enough time on the first day for the students to read and discuss all sheets and determine how they apply to the project schedule.  Focus on the student score sheet to allow a clear understanding of the criteria used for assessment of the project.

Background Information:

The students should have a clear understanding of rocket principals dealing with Newton’s Laws of Motion found in the following pages. And the Practical Rocketry found in your packet of information. 

Procedure: Refer to the student sheets.  The events for some of the days call for the teacher to demonstrate how to determine the center of mass and the center of pressure. 

Assessment:  Assessment will be based on documentation of three designated areas: each group’s project journal, budget accuracy and Launch results.  See Student scoring sheet for details. 
Student Job Assignments- Students will be divided into teams of 4 members with each person having a specific job assignment and responsibilities. 

Project Manager- Oversees the project.  

· Create Project Journal cover with member’s names, date, project number, and company name.

· Create Certificate of Assumed Name (Name of your Business)

· Keeps all others on task.  

· Only person who can communicate with teacher.

· Arrange all cancelled checks in ascending numerical order.

· Make a neat copy of the team’s Rocket Journal by using the Project Check list.

· Check over balance sheet.  

· Check the list all materials used in rocket construction by the design director.

· Compile the complete Rocket project report to be submitted for final evaluation and determination of the winning design and launch of the rocket. 

Budget Director- Keeps accurate account of money and expenses and pays bills. 
· Must sign all checks.

· Arrange all cancelled Checks in order and staples for to a sheet of paper.

· Check over budget projection sheet. Be sure to show total project cost estimates.

· Check over balance sheet. Be sure columns are complete and indicate a positive or negative balance.

· Complete part 3 of the score sheet.

· Assist other team members as needed.
Design Director- Supervises design and construction of the rocket.  

· Uses appropriate labels as necessary.

· Design and draw the Paper rocket plan to scale. Clearly indicate scale. Label: Top, side, and end view.
· Identify rocket specifications and evaluate rocket stability by determining center of mass and center of pressure and conducting a swing test. 

· Create the Pre-Launch Analysis.

· List all materials used in rocket construction.
· Assist other team members as needed.

Launch Director- Supervise the launch and determines the amount of pressure that will be needed to launch the rocket successfully without blowing it up!

· Create the Inclinometer that will be used to determine the altitude of the rocket as it is launched. 

· Directs other during the launch.

· Launches the rocket.

· Makes a neat copy of the Launch Day log. Makes sure that the launch day log is in the final project report, is detailed and accurate.

· Uses appropriate labels as necessary. 

Additional Extensions

· Construct models of historic rockets.  References: http://history.msfc.nasa.gov/rocketry/  Students can use scrap materials for the models such as:
· Mailing tubes

· Cardboard

· Tubes from paper rolls

· Spools

· Coffee Creamer packages (that look like rocket engine nozzles)

· Tape

· Styrofoam cones

· Spheres

· Cylinders

· Glue

· Explore the next generation of Rockets the Aries I and V  that are being built to go back to the Moon and to Mars.

· Use rockets as a theme for artwork.  Teach perspective and vanishing points by choosing unusual angles, such as a birds-eye view for picturing rocket launches.

· Research the reasons why so many different rockets have been used for space exploration.

· Design the next generation of spaceships.

· Compare rockets in science fiction with actual rockets.

· Follow up the rocket activities with construction and launch of a commercial model rockets.  Rocket kids and engines can be purchased at Target, Hobby Lobby, Walmart.  Additional information about model rocketry can be made by contacting the National Association of Rocketry, PO Box 177, Altoona, WI 54720
Adapted Resources:

· Rockets: A Teacher’s Guide with Activities in Science, Mathematics, and Technology

· Quest Skyscope DIY Inclinometer

Materials and Tools:


(All supplies need to be available per group)


Construction paper


Tag board


Copy paper


Masking tape


Scotch tape


Glue


Glue stick


Stickers


½ inch PVC pipe 12” segments one for each team. 


Stapler


Altitude calculator


String


Modelling clay 


Project manager supplies


Budget Director supplies


Design Director materials


Launch Director materials
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