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MODULE:
 Physics 
ACTIVITY:
 Eggbert's Crash Lander
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OBJECTIVES: 


The students will:

· Demonstrate Newton’s three laws of motion.
· Demonstrate teamwork skills.
NATIONAL STANDARDS:

SCIENCE (NSTA)

Science as Inquiry

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

· Use data to construct a reasonable explanation.

Physical Science

· Motion and forces

Earth and Space Science

· Earth’s history

· Earth in the solar system

Science and Technology

· Abilities of technological design

· Understanding about science and technology

Science in Personal and Social Perspectives

· Science and technology in society

History and Nature of Science

· Science as a human endeavor

· Nature of Science

**MATH (NCTM)

Data Analysis and Probability

· Formulate questions that can be addressed with data and collect, organize and display relevant data to answer them
· Collect data using observations, surveys and experiments

· Represent data using tables and graphs such as line plots, bar graphs and line graphs

· Select, create and use appropriate graphical representation of data using histograms, box plots and scatter plots

· Develop and evaluate inferences and predictions that are based on data
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Propose and justify conclusions and predictions that are based on data and design studies to further investigate the conclusions or predictions

Communication

· Communicate their mathematical thinking coherently and clearly to peers, teachers and others

· Analyze and evaluate mathematical thinking and strategies of others

TECHNOLOGY (ISTE)

Students are proficient in the use of technology

· Discuss common uses of technology in daily life and the advantages and disadvantages those uses provide

Students use technology tools to process data and report results

Students evaluate and select new information resources and technological innovations based on the appropriateness for specific tasks

· Use technology resources (e.g. calculators, data collection probes, videos, educational software) for problem solving, self-directed learning and extended learning activities

TEXAS ESSENTIAL KNOWLEDGE AND SKILLS (TEKS)

SCIENCE, Grade 5

(5.1) Scientific Processes. The student conducts field and laboratory investigations following home and school safety procedures and environmentally appropriate and ethical practices.

· The student is expected to demonstrate safe practices during field and laboratory investigations.

(5.2) Scientific Processes. The student uses scientific methods during field and laboratory investigations.

The student is expected to:

· (A) plan and implement descriptive and simple experimental investigations including asking well-defined questions, formulating testable hypotheses, and selecting and using equipment and technology.

· (B) collect information by observing and measuring.
· (C) analyze and interpret information to construct reasonable explanations from direct and indirect evidence.

· (D) communicate valid conclusions.

· (E) construct simple graphs, tables, maps, and charts using tools including computers to organize, examine and evaluate information.

(5.3) Scientific Processes. The student uses critical thinking and scientific problem solving to make informed decisions.

[image: image7.png]



· (E) The student is expected to connect Grade 5 science concepts with the[image: image8.png]


 history of science and contributions of scientists.

(5.4) Scientific Processes. The student knows how to use a variety of tools and methods to conduct science inquiry.

The student is expected to:

· (A) collect and analyze information using tools including calculators, microscopes, cameras, sound recorders, computers, hand lenses, rulers, thermometers, compasses, balances, hot plates, meter sticks, timing devices, magnets, collecting nets and safety goggles.

· (B) demonstrate that repeated investigations may increase the reliability of results.

**MATH, Grade 5

(5.12) Probability and Statistics. The student describes and predicts the results of a probability experiment.

The student is expected to:

· (A) use fractions to describe the results of an experiment.

· (B) use experimental results to make predictions.

(5.13) Probability and Statistics. The students solves problems by collecting, organizing, displaying, and interpreting sets of data.

The student is expected to:

· (A) use tables of related number pairs to make line graphs

· (C) graph a given set of data using an appropriate graphical representation such as a picture or line graph.

(5.15) Underlying Processes and Mathematical Tools. The student communicates about Grade 5 mathematics using informal language.

· (A) The student is expected to explain and record observations using objects, words, pictures, numbers and technology.

MATERIALS: 
Eggbert's glider 

1 roll of monofilament (fishing line or thin weed eater line) 

1 large trash bag, plastic sheeting, or newspaper 

1 concrete block or other solid object 

1 Eggbert seat per team of students 

11/4" x 3 1/2" bolt and wing nut per team of students 

1 raw egg per team of students

2 pipe cleaners per team of students 

3 cotton balls per team of students 

1 large colored craft pompon per team of students 

(Materials and quantities used to secure Eggbert to the seat can 

vary) 

1 set of colored markers per team
**Vernier Accelerometer

**Vernier Dual-Range Force Sensor

**Vernier Go Link and Software

**Laptop computer 

TIME: 


30-45 minutes (based upon 7-8 teams participating) 

PROCEDURE: 

Note: If you do not have an Eggbert glider and Eggbert seats, you will need to construct these before proceeding with the activity. See Eggbert Glider Construction Procedures at the end of this lesson for directions. 
1. Tie one end of approximately 15-20 feet of monofilament line to a high point in the room and the other end to a solid object (concrete block) on the floor. A table may be used with the concrete block sitting on top for better visibility. 

2. Place large trash bags, sheets of plastic, or newspapers around the area for protection from Eggberts that don't "survive." If a table is used, place trash cans [image: image9.png]Base and Nose (Part A) Patterns
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on each side of the table near the point of impact for protection from Eggberts that may fall off of the table.  See Figure 6 below.
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3. Divide the students into teams of 2-4 members. 

4. Introduce the story.

Eggbert's Earth Lander

The story... You are a member of a NASA space station crew. A meteor has just hit your space station and you and the rest of the crew are injured. One of your team members, Eggbert, is seriously injured and your team has decided that he must be returned to Earth for immediate medical attention. Your team must secure him to a one-passenger space glider for his trip to Earth. Since re-entry and landing could further injure Eggbert, your team's job will be to design and construct a restraint system that will prevent additional injuries. 
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5. Distribute the materials to be used to each team.

6. Distribute "Eggbert" (1 raw egg-small or medium eggs fit best in the restraint seats) to each team. 

7. Instruct each team to use markers and create a face on Eggbert. Remind the students to be very careful, as Eggbert will break. (Note: This step could be eliminated if time is limited.) 

8. Instruct each team to design and make a restraint system using only the materials provided to keep Eggbert in his seat during a sudden stop. (Note: Students do not have to use all of the materials provided.) Tell students to be sure to plan for the most efficient protection where it is needed the most. Students should refer to Newton's Laws of Motion when designing a restraint system. They should also consider the restraint system they use every time they enter their car. (Note: Students should not block the hole in the seat since this is where the seat will be attached to the Lander.) 

9. Each team, in turn, bolts Eggbert and his seat to the space glider and "returns it to Earth" via the filament line flight path. 

10. When Eggbert reaches the" surface of the Earth" the "head of the rescue team" (the instructor) removes the restraint system and pronounces whether Eggbert has lived or died. 

11. Present "Eggbert's Lander" awards to each member of the team(s) that had a successful landing. Successful being defined as "Eggbert" not sustaining any cracks, being broken, or ejecting from the space glider. You may choose to accept non-oozing cracks or ejected eggs, as long as they are not cracked or oozing. 

12. At the conclusion of the activity, ask the students what happened to Eggbert? 

· If Eggbert sustained additional injuries or didn’t survive the landing, why did it happen? 

· How could these injuries have been prevented?  Discuss the reasons for lap and shoulder belts and air bags. 

· If Eggbert "survived" without additional injury, what part(s) of the system " saved" him? 
· How were Newton's Three Laws of Motion applied in designing the restraint system? 
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13. Teamwork skills might be further enhanced by asking them to raise a hand.  When they do that, tell them to put that arm inside their shirt because that is their injury and they many no longer use that hand to work with Eggbert.  (Note:  To protect Eggbert from injury, you might allow one student to become “Eggbert’s Keeper” and use two hands to hold the egg during decoration.  This will help to prevent breaking during this phase.  After decoration is finished, Eggbert’s Keeper has to put one arm in his/her shirt just like everyone else.)
**If using the Vernier Accelerometer and Dual-Range Force Sensor, set them up according to the product directions. Strap the accelerometer to the bottom of the glider and affix the Dual-Range Force Sensor to the landing ‘brick’. Collect data as the glider descends to the brick. Students can collect, graph and analyze the class data.
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EGGBERT GLIDER CONSTRUCTION PROCEDURES

MATERIALS:
12” X 13” ½” plywood pieces (2 per glider)

1” x 2” ½” plywood pieces (1 per seat) *NOTE: You should have at least 7-8 seats, depending on the number of Eggbert groups you have.
Wood glue

Drill

Jig saw

Tape measure

Nails

6 “ lengths of clothes hanger wire (2 per glider)

#12 1” wood screws (2 per glider)

1” x 4” Plastic or rubber strip for glider front bumper (1 per glider)

1. To construct the crash glider, begin by photocopying the two “Crash Lander Template” pages that follow.

2. Cut out the patterns, arrange them on the 12” x 13” pinewood board, and trace their outlines. When arranging the “Base” and “Nose (Part A)” patterns, align the pieces by butting them together at the dashed lines (Figure 1).
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Crash Lander Template
1. Cut out template.

2. Trace pattern onto 12” x 13” pinewood board.
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3. With a jigsaw, cut the patterns from the board.

4. Create the seat base and back using the seven-inch length of 1” x 2” pine.

· Cut the base to a length of 4.25 inches.

· Cut the seat back to a length of 1.5 inches.

5. Refer to Figure 2 to assist you while assembling the seat.

· Fit the back to the base using nails and glue. To prevent the wood from splitting, first drill holes for the nails at the bottom of the seat’s back. Next, lay a bead of wood glue along one edge of the base. Align the back perpendicular to the base and nail together.

· Drill a hole through the seat base, centered along its width and approximately 1.25 inches from its front edge. Choose a bit just large enough for the 5/16” hex bolt. With a larger bit, countersink the hole so the head of the bolt will lay flush with the top surface of the base.

Complete the crash glider assembly by referring to Figure 3.

· To attach part B of the nose, apply glue to one side of part B and match it up with part A of the nose. (You can use either side of the glider’s base but whatever side you select will be the topside of the Lander.) Strengthen the fit by driving two nails through parts A and B of the nose. (Again, to prevent wood splits, it is worth taking the time to drill the holes for the nails first.)

· Smear glue along the bottom edge of the tail and align it along the center of the base. Reinforce the attachment by driving two nails from the underside of the base into the tail.

· Check the fit of the seat assembly between the tail and part B of the nose section. If the fit is too tight, shorten the seat base by sanding or cutting its front edge. Once you establish a good fit, mark the location of the hole for the bolt onto the glider’s base. Drill a hole through the base of the glider with the same bit used to drill the hole through the seat.
Cut two six-inch lengths from the wire coat hanger. Fashion a hook-like loop on one end of each wire and bend the hook to a 90-degree angle. (The #12 x 1” wood screw will fix the wire to the underside of the glider’s base. The loop, therefore, should be large enough to accommodate the screw’s shaft but, at the same time, small enough to keep the head of the screw from slipping through.)

· Drill two narrow holes for these wires. Drill the first through the tail and glider base, and the second through parts A and B of the nose.

· Entering from the underside of the base, slip the wires through the holes. Anchor the wires to the base using the #12 x 1” wood screws (Figure 4).


· Twist the top of the hanger wires so when looking at the glider straight on, as if it was coming directly toward you, it matches the illustration in Figure 5. This will prevent the glider from skipping off the fishing line at impact. You can easily make the twist using a pair of regular and needle nose pliers.

· As a bumper to preserve the longevity of the glider, glue or nail the plastic strip along the front edge of the nose.

· Slip the 5/16” x 2” bolt through the hole in the seat base. Apply a generous amount of wood glue over the head of the bolt and allow it to dry thoroughly before use.

To improve the attractiveness of the glider, you may elect to paint or decorate it.

Eggbert Certificate
The certificate below can be copied onto colored paper and presented to students who build a successful restraint system for Eggbert.
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