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Joint Polar Satellite System
Flight Path Navigator Graphing Game

Tips and Tricks

1. Use the quick introduction on ‘How to Make a
Line Graph’ below to introduce or refresh the
idea with your students. This is not a full lesson
plan on graphing and is just enough information
to get them up to speed for the game.

2. Use the Check Your Knowledge section to make
sure the students are ready for the game.

3. Read the instructions for the game and answer
any gquestions. You can also provide a written
reminder of the instructions.

Instructions for Teachers

This game is similar to the game of Battleship but 4. Play one round with the simplified game boards.
it uses graphing instead of a grid. The object of the
game is to plot a safe flight path, including take off 5. Play one round with the aviation game boards.

and landing, for your plane. The goal of the game
is to introduce young learners to the concept of
graphing before they encounter it as part of their
curriculum. It is meant to be a new mathematical
STEM challenge for them to build on later.

6. If time allows, conclude with the space debris
game boards.

7. Tape two folders together to create a barrier so
the students won’t be able to see each other’s

Materials game boards.

* Pencils
* Printed game boards (and blank tracking sheets)
* Printed Aviation Trivia Cards

» Coordinate Notes Tracking Sheet

Folders and something to prop boards on

JOINT POLAR SATELLITE SYSTEM (JPSS) www.nesdis.noaa.gov/jpss-education

The Joint Polar Satellite System (JPSS) is a collaborative program
between the National Oceanic and Atmospheric Administration

(NOAA) and its acquisition agent, the National Aeronautics and P
Space Administration (NASA). @JPSSProgram

Facebook.com/JPSS.Program
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Review: How to Make a Line Graph

Graphing is an important mathematical skill that is useful for many scientific and engineering
applications. It allows us to visualize relationships between numbers by comparing amounts,
showing how something changes over time or ranking values.

y-axis

Line graphs use a gridded coordinate l
system. They have a x-axis (side to
side) and a y-axis (up and down).
The x-axis can be used to show the
length of time, distance, or other
measurements. The y-axis can be
used to show height, changing
amounts of things, or other unique
measurements. Unlike bar graphs, a
line graph tracks changes in one type
of measurement.
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y-axis
Plant height
Let’s say you wanted to graph the (Inches)

height of a sprouting plant over a

period of ten weeks. The first data

point you have for Observation 1 says

the plant was 1inch tall during the

first week. To make this point on the

graph you would go up to the 1inch

line on the y-axis (the blue lines) and

over to the 1 week line on the x-axis

(the red lines) and where those two )
points meet you would add a dot.

x-axis Time (Weeks)

y-axis
Plant height
(Inches)

The data you have for Observation

2 says the plant was 3 inches tall

during the second week. To make this

point on the graph you would go up

to the 3 inch line on the y-axis and

over to the 2 week line on the x-axis

and where those two points meet

you would add a dot. )

x-axis Time (Weeks)



How to Make a Line Graph continued...

The data you have for Observation
3 says the plant was 4 inches tall
during the third week. To make this
point on the graph you would go up
to the 4 inch line on the y-axis and
over to the 3 week line on the x-axis
and where those two points meet
you would add a dot.

If you wanted to share the data with
someone so they could make their
own graph, each point on the graph
is written by using something called
an “ordered pair” which is given

in the form (x,y). For example, to
write the location of the point for
Observation 1it would be (1,1) and
Observation 2 would be (2,3).

How would you write the ordered
pair for Observation 3?

Answer;

Once the points are added to the
graph they can be connected by
lines to make the information easier
to read.

From this graph we can see that
the plant is getting taller each week
but then stays the same height after
week seven.
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Some Background Information on

Aviation and Flight Planning

Pilots are required to create a proposed flight path
that shows the route they’d like to take between
airports. Pilots will consider many factors when
creating their flight plan to make sure that they
will have a safe trip. Then they will file their flight
plan with Air Traffic Control to make sure that
they will be able to avoid other planes and that
they will be able to take off and land safely at their
chosen airport.

These days pilots use computer software tools

to plan their flights. These tools can provide
information about the weather forecast and
atmospheric conditions while considering the type
of aircraft that will be flying.

NOAA'’s Joint Polar Satellite System (JPSS) provides
data and imagery to scientists, businesses, planners,
and government agencies so that they can make
maps with helpful information. Instruments on JPSS
satellites provide information to help pilots make
safe decisions when they are planning their flights.
The instruments provide data on weather, clouds,
smoke, fog, ice, and turbulence.

This visualization shows rerouted air traffic
(depicted as dotted lines) around storms in the
Eastern U.S. Green, yellow, orange, and red shading
indicate the presence of storms from weather radar.

Some Background Information on
Space Debris in
Low Earth Orbit

Space debris are pieces of launch byproducts,
rockets, and decommissioned satellites that
continue to orbit around Earth. The amount of
space debris has been steadily increasing over the
last sixty years of aerospace exploration and some
agencies, like NASA, are working to limit the amount
of debris by planning ways to reuse satellites or
deorbit them. Satellites in Low Earth Orbit, like the
JPSS system, have to make small course corrections
to avoid debris and other uncrewed spacecraft.

This means that the teams responsible for the
operation of the satellite need to maneuver around
the obstacles from command stations in the NOAA
Satellite Operations Facility located in Maryland.

LeolLabs, a partner of NOAA’s Office of Space
Commerce and NASA Goddard Space Flight
Center’s Scientific Visualization Studio has a website
where you can see debris and spacecraft that are
currently in low earth orbit:
https:/platform.leolabs.space/visualization

Simulation of orbital debris around Earth
demonstrating the object population in the
geosynchronous region. (NASA)


https://platform.leolabs.space/visualization
https://www.nasa.gov/organizations/otps/nasa-study-provides-new-look-at-orbital-debris-potential-solutions/

Instructions for Students

» Part 1: Check your knowledge

Muffins Sold

Muffins sold
(y-axis)

Days spent selling muffins
(x-axis)

1. How many muffins were sold by day 4?

2. How many days did it take to sell 9 muffins?

y-axis Cloud Locations
Clgud . Stratus Clouds b
height (in [ ) Ice
thousands
of feet)

Cumulus Cloud

X-axis
Cloud distance (in miles)

3. What type of cloud is at coordinate location (3, 6)?

4. What type of cloud is at coordinate location (6, 3)?

5. What are the coordinates for the ice?




Instructions for Students

» Part 2: Game Rules

1. Start by sitting across from your partner. This game is similar to the game of
Battleship but it uses graphing instead of a grid. The object of the game is to
plot a safe flight path on your blank graph, including take off and landing, for
your plane. Your partner will have a board that shows any hazards that might
be in your path.

2. Use a folder to prop the game board up so that it is hidden from your partner.

3. Your plane can take off from anywhere on the board and land anywhere on
the board as long as it does not run into any obstacles.

4. Use the red guide dots to judge the locations of the hazards, not the shape of
the graphic.

5. One player will make a guess about a safe point to plot anywhere on the
board and say it out loud listing the x-axis first and the y-axis second. 85000
(Ex: 150 ft and 30,000 ft) The second player will check their graph to see if W bt bbbk st bt bbbt
any obstacles are present at that location. If they don’t see anything there 15000
they will say, “All clear.” If they do see an obstacle, they will tell the other 000
player what is there. (Example: “Please be aware that a mountain is in your

oximum A

35,000

flight path.”) They do not have to tell them how large the hazard is. - e
% 25,000 ®
6. Both players will take turns guessing until one of them thinks they have > o T —
plotted a safe flight path. When this happens they will say, “Tower, are we none . i
cleared for takeoff?” They will give their graph to the other player who 10000 e

will check to make sure the path is safe and does not cross any of the red 5000

guide dots. } frm..r

0 50 100 180 200 250
X-axis

If the path is clear from takeoff to landing they win the game. e — 150 ft and 30.000 ft”
Say, “You are cleared for takeoff.” = t an , t
If the flight path is not safe, because the player has routed the flight plan
through some hidden obstacles, the graph is returned and they will take a

penalty and miss three turns. Say, “You are not cleared for takeoff.”

7. On their next turn after attempting to declare a flight path a player can
choose to use that turn to answer a trivia question in order to earn the
opportunity to ask for the coordinates of one obstacle. In order to get the
coordinates they will need to answer a question on one of the Aviation Trivia N

cards correctly. These questions are meant to be tough, and may not be Y

something you’ve learned before, so take your best guess! \. Fold over to hide answer
when showing partner.



Coordinate Notes Tracking Sheet

My Guesses

My Partner’s Guesses




Aviation Trivia Cards

Cut along lines to make individual cards.

1. In aviation “icing” is

A. A type of sugary paste that goes on top of
cakes.

B. When the wings, propellers and/or control
surfaces of planes get covered with ice.

C. When the runway is covered in ice.

D. When a pilot wears a lot of diamond
jewelry.

5. Who flew the first plane?

A.The Wright Brothers
B. Amelia Earhart

C. Neal Armstrong

D. Da Vinci

6. According to your graph what is the
maximum altitude a plane can fly?
A.55,000 ft
B. 51,000 ft
C. 55,000 miles
D.40,000 ft

. What is measured on the x axis of
your graph?

A.Distance in feet

B. Distance in meters

C. Altitude in feet

D. Altitude in miles

7. What does it mean if a plane is supersonic?

A. It flies faster than the speed of light

B. It flies faster than the speed of sound.

C. It flies higher than sound waves can travel.
D. It is very loud when it takes off.

3. What is measured on the y axis of

your graph?

A.Distance in feet

B. Distance in meters
C. Altitude in feet

D. Altitude in miles

8. What type of weather do anvil clouds
indicate?
A. Thunderstorms
B. Snow
C.Fog
D. Hurricanes

. Look at the graph below, which shows the
number of trees planted every year.

Have more trees or fewer trees been
planted each year since 2000?

Answer: More trees have been planted since the year 2000.

9. Look at the graph below, which shows
the amount of apples eaten in the school
cafeteria every year. Have more apples or
fewer apples been eaten since 2000°?

Answer: Fewer apples have been eaten since 2000.
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JPSS Satellite Flight Path Sheet 1
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JPSS Satellite Flight Path Sheet 2
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Space Flight Path Tracking Sheet
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