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Ask students, "What patterns do you observe in the data presented in our class table?" Give
students time to work independently (Alone Zone) and ask them to record ideas in their science
notebook or blank paper.

Then, ask the class to share the patterns they observed with a partner.

Next, ask students to share a pattern they observed or their partner observed with the class.
You might record and put check-marks next to patterns that students have in common (add a
check mark each time the same pattern is shared).

Ask students, "How might the structures of these planes explain their functions? That is, how
might the different structures of the plane explain the patterns we observed in our data?" Ask
students to discuss this question in their groups. Don't have the groups share their ideas yet.

Go back to the video and play from 5:30 to 7:05. Draw a plane for the class. Ask students to
share the forces acting on a plane (lift, gravity, thrust, drag). Ask students, "How should |
represent the force? (use arrows) How could | represent the size of the force? (thickness of
arrow, darkness of drawn arrow, length of arrow)"

Consider drawing the forces all the same size an in opposite directions (thrust-drag/lift-gravity)
and asking, "What do predict is the motion of the plane in my model? (hovering in air, not
moving)" You might change the forces acting on your model and again ask students to predict
the motion of the plane.

Now, ask students to turn back to their groups and continue their discussion about how the
different structures of the plane explain the patterns observed in the class data and to consider
the forces acting on the plane. You might hear students talk about the relationships between:

o surface area of structure and lift
e weight of structure and lift
e structure shape and drag

Ask students, "Why would engineers design a cylinder-shaped structure (C5-B Galaxy) vs a
flattened triangle-shaped structure (F-22 Raptor) considering drag? (the C5-B Galaxy needs to
carry cargo/people and cylinder shape creates space)"

Point out to students that while plane structure determines the function, the design is
ultimately based on a need or want.
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Redesign Planes!

Let students know they can use the engineering
design process (outlined below) to choose one plane ASK
(per group) and redesign it to fly further, faster,
more accurately or stay in the air longer. They might

also choose to redesign a plane to carry a heavier b
load.

Share constraints for the airplane designs with your

to identify the need
and constraints

IMPROVE RESEARCH

the problem

students. Constraints might include ENGINEERING
B DESIGN PROCESS
and evaluate ! Mlﬁzgllumnzs
e number of sheets of paper used to build body T = =
of plane
e materials that can be used to add-to/change
the design of the plane CREATE PLAN

by selecting a
promising solution

a prototype

e equipment available to build the plane
(scissors, tape, glue)
e time

Assign students into group based on their design goals (put students together who want
improve the distance the plane travels, for example). Ask students to determine (1) the criteria
for success for their designs and (2) how they will test their designs. Remind students to use the
class data to help them determine success criteria and to refer to the fair-test list they
generated when coming up with their testing procedure.

Give students an opportunity to individually brainstorm ideas for their design. As you walk
around the room, ask questions like, "How do you think this structure (point to structure) will
improve the function of distance/speed/accuracy/load? How will changing this structure affect
the lift/drag/weight?"

Ask students to share their ideas with their group and then come to consensus on group plan.
Make sure each group has criteria for success, a testing procedure and a complete design
before allowing them to build their plane.

After students have created, tested and improved their designs, bring the class back together.
Ask each group to show their final design to the class and answer these questions (which

include teacher notes):

e Was your design successful? How well it meets the criteria for success.
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e What is one thing you really like about your design? Even if the design was unsuccessful,
students can identify a design feature that they like/are proud of that might become the
basis of an improved design.

e How would you improve your design if you had more time or different
materials? Engineers are always seeking to improve designs even when the design is
successful.

You might ask students to share how the structures of their planes affected lift, drag, and
weight of their planes.

Note: Check out the How can properties help solve problems? Daily Do for brainstorm, group
plan, and reflection scaffolds.

The Engineering Design Process (EDP) comes in many forms. Engineers enter the EDP to create a
new technology - or improve an existing one - to meet a need or want. Engineers on the job may
start at any step, depending on the needs of a particular project.

Science in History

To explore a real world science and history connection, ask you students to read Catch a
Glider (or read the story together).

You might ask students to discuss how the glider might have been improved to better rescue
the stranded service men and women.

Explore STEM Careers in Aviation!

Share with students, "Now that you figured out the ways a plane's design effects its function,
explore what it takes to enter exciting STEM careers in aviation!"

Aerospace Engineers - What is it?

Consider a Career in Business Aviation

STEM Career Awareness is an important part of educating and preparing our students for the
future workforce.

NSTA Collection of Resources for Today's Daily Do

NSTA has created a How does the Design of a Plane Determine how it Functions? collection of
resources to support teachers and families using this task. If you're an NSTA member, you can
add this collection to your library by clicking ADD TO MY LIBRARY located near the top of the
page (at right in the blue box).



https://new.nsta.org/lesson-plan/how-can-properties-help-solve-problems
https://drive.google.com/file/d/1NJYtqIYFzl60GQ6NhAB2zO7_R9G-o0fM/view?usp=sharing
https://drive.google.com/file/d/1NJYtqIYFzl60GQ6NhAB2zO7_R9G-o0fM/view?usp=sharing
https://youtu.be/STYw2OTOveY
https://youtu.be/l4V5r8-6T5w
https://learningcenter.nsta.org/mylibrary/collection.aspx?id=P0p9zV9Mqpg_E
https://learningcenter.nsta.org/mylibrary/collection.aspx?id=P0p9zV9Mqpg_E
https://learningcenter.nsta.org/mylibrary/collection.aspx?id=P0p9zV9Mqpg_E
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Glider troops about to board in Italy, August 1944. (The National WWII Museum, 2002.337.825)

When the plane did not return, search planes
were sent to look for them. The valley was

so large that it took four days to locate the
survivors. Two medical paratroopers and 10
other paratroopers were dropped nearby to
help the three survivors. Other planes dropped
food and tents and other supplies.

The area around the valley was unexplored and
hundreds of miles from the base in Hollandia.

It was possible that Japanese troops were

still occupying the high mountains and dense
jungles. To make matters worse, the uneven
ground, which was densely covered with
plants, could not be cleared to make a landing
strip. It took six weeks to devise a rescue plan
to get them out of the valley safely.

The nal plan involved another C-47 and a
glider. The glider, built of aluminum and balsa
plywood frames covered with canvas, had a
simple steering system. The C-47 carried the
glider to the valley, and then a glider pilot
landed the light craft near the survivors camp
site. The survivors and paratroopers were
loaded into the glider. Then came the

exciting part.

The C-47 returned with a cable and latched
onto a hook on the glider. After being pulled
across the rugged valley oor, the glider lifted
into the air. A few more passes were needed
to successfully hook the glider, and it took
several trips to get all of the survivors, medics,

and paratroopers out, but ingenuity and
perseverance eventually carried the day.

How would the design of a cargo and
passenger plane be di erent from a glider?

Why was the glider made of imsy material
like balsa plywood and canvas?

What was daring about the rescue attempt?





