EE T EEEEESEEEEEEEESEN E EEHN [ |
ErEE S EEEEEEECEEENEN EEEE EHN " E =
EE - EE " EEEEEENERN [ ] E EEE = [ ] EEEEHR [ [ |
EEEEEEEEETHR EEEEEEEN  EEEEEN EEEE = | I |
EEEEEEEEEEEEEEEETSR [ [ [ EEE
EE EE EEHN EEEEEHR EEEECEEEHR E mnm [ ]
M EEEEEE T EEESE ®E ®EBN E°E ®E E-®m
\ 9 L [ EEEEEN EEESEESEEEN © [ |
NE EEEEEEEEEEEHN EEE [
EE EEHN HE S EEEESEESEEE-CEEN EEENE HEEN [ ] [
EEEEEE S EENE EEEEN EE EE EH [ ]
.mm — [ | EEE EEEE ] [ |
© = EEEEEH EEEEEEEEDSN EEEEE HEBN [ |
8BS ) EEEEES EH EEENE EEEEE EESEEN ® E EEE ®E =
mm — - EE S EEEEENE EEENE EB=N E E EE =R | |
o= N EEEEEEEEENRESR E E E EEEE EBH EEER E E EEHR E =m [ ]
mM E EE - EEEEEEN EEEEE = EEENE E = = [ ] [
Mw O EEEE S EEEE S EEEEEENEN § ENE EEEHN [ ]
T © EEEEEREHN EEEEEHN [ EE - EENE EEENE EB=
m%u. E [ ] EEEEEECEEER [ E Enm [ ] " =m [ ]
S [ EEEEEEN ] ] ] ] Wm
z A v ] [ ] EEE EEEEEEESEN EEEN = ﬂm
EEEEEEEEEHR EEE [ E EE = [ | [ Mb
L EE EEHN EEEEEE EBR " =m _E__tm
[ E  EEEEHN EEEEEHN [ [ ] [ ] [ ] [ ] w w
[ ] [ | [ ] [ ] [ ] ] ] u ] [ | ] T.N..m
RL EE EEH ErEEENE ®EE E EE EE = [ ] Wn
EEEEE EEENE ESEHN " m = EE = Q@D.w
EEEEEEEEHR E- EEEEEEN EB= EEEN EE EEHR _._._....a.
EE EE ESEEEEEN  EEEEEN-N ® = EE EHE A_mu._mu
EE T EEEN EEEE EESE EE =® [ ] Ann..
EEEEEEN EEEEENE EEEN N EEEEN HEB=N [ " =m [ ] [ ] SWG
EEEEEEEEN  EEEEENHN EEE EE E EEEEHN [ _._._..v.A.
— ErEE - EEEN EEENE- EEEEN EOEH [ ] w o
N EEEE S EEENE-HN EEn | I | " EEEEE ® [ ADIuN
, EE s EEEEESEEEN EN EEEEEES EN EEESES EEN E N N@.nnv
EEEEERER ErE EHN [ ] EE ®E ®E ®mHmE EEE = Z-
UC E N EENE E-EE E EEBHN EE EE EE HEBHR
EE - EN EEEE ® [ ] [ [ W [
[ ] E EEEEEEHN [ | EEC N " EE EE ®E =® | &
EEEEEETHN EEEEENE  EEEN- " EEN EE =® EEE
— EEEEEEEEENE EE ® =H [ ] [ [
EEEEEER ErEEEN EEN EEEE [ ] E E ®E mEnm
[ ] EEE E EEEEHN [ | E EEEEEEENCEN
EEEEE S EE N EEEEEEEEENENE EEESEEEN =
EEEEECE HEBN EEE EBHN " =m [
EEEEEFEEEEEEEE = [ ] [ ]
E EE E EEE ® @EHEBN E = =
o EN EEE EEEEHR EEEEEE EBH " Enm [ [ ] [ ]
EEEEENE EEEEE = E EE EHE
EE - EEEN EEESE- - EEEHN
HE EEEEENE EEESEEEE EENE E =® [ [
EEEN EE N EEHN EEEEEEER [ ] [l |
EEEHE ErEEEHN [ E EEH [
EEr EEEEEEEEEENCEON EE @m = E EE = EE =
EEEEEEEENE EE-EN EEE HEHN [ ]
| NN I | EEE EEHE EE = EEE [ ] [ |
[ | EEEEENE HEBH [ ] ErEEEER [ ]
" EE EEE EE EE EHN | |
EEEEEEN EESEE ENE S EEESEEEEEEENE ®E = [ ]
EE - EEHN EEEEERN EE ®E =® [ |
EEr EEEEEEEEEENESR [ | [ [ ] [ ]
EEEEEEEECEN EEE - EEE-EEEENE EH E E Enm [ ] [ | [ ]
FEE S EEEEEER E EEESE EESEEEN [ [ ]
/ EE " EE-"EEEE E EE HEHN [ ] [ ] [ | EEE =



LUNAR CODING CHALLENGE

The goal of this challenge is to utilize block code to design the Artemis | mission. Artemis | is
scheduled to launch no earlier than November 14, 2022 and is the first mission as part of the
Artemis program to return astronauts to the Moon. To be able to complete this challenge, students
will need access to a block code platform. In this guide, Code.org’s “App Lab” is used as an
example, however, any block code platform can be utilized.

CODE.ORG

Code.org’s “App Lab” can be accessed through the following link:
Students will be given the option to choose from three different avatars of the Orion capsule. All resources
to complete the app can be found in the file downloaded from the App Development Challenge Website.

Part 1: Designing the App
1. Under “Design” on top of the phone panel:
a. Click the “screen” tool in the Design Toolbox and drag it on top of the phone panel
i. Go to the Workspace, click “Properties” and set the RGB to (0,0,0)

2. Go back to the Toolbox, then drag the “Image” icon on top of the phone panel.
a. Under “Properties”, under id type in “Earth”
b. Set the width (px) to 100, and height (px) to 100
c. Set the x position (px) to 230, set the y position (px) to 5
d. Setthe image to the “The_Earth_seen_from_Apollo..” file that you downloaded.

e. Leave everything else (fit image, border width, border color) as is.

3. Go back to the Toolbox, then drag the “Image” icon on top of the phone screen again.
a. Under “Properties”, under id type in “Moon”
b. Set the width (px) to 100, and height (px) to 100.
c. Set the x-position to 20, y-position to 325
d. Setthe image to the “moon.0001.jpg” file you downloaded earlier.

e. Keep everything else as-is.

4. Repeat step 3, but now add Orion with the following:
a. Under “Properties”, under id type in “Orion”
b. Set the width (px) to 100, height (px) 100
c. X-position (170), y-position (-5)
d. Image ID will be the provided Orion spacecraft image.
5. Final image — repeat the previous steps, but now add the App Development Challenge (ADC) logo.
a. Under “Properties”, under ID type in “ADC”
b. Set the width (px) to 100, height (px) to 100
c. X-position to 110, y-position to 180
d. Image set to the ADC logo


https://code.org/educate/applab

6. Let’s start adding our mission waypoints. Drag another image icon onto the phone screen as with the previous
steps.

a. Set the ID type to “waypoint1”

b. Set the width and height to 105 px and 25 px, respectfully.

c. Set the x-position to 105 px, y-position to 25 px.

d. Under “image”, click “Icons”. Under icons, find the circle icon and click it.
e. Set the icon color to #ff0000

7. For waypoint2, repeat the same as in step 6, make sure the ID reads “waypoint2” and set the x-position to 140 px
and y-position to 105 px.

a. Waypoint3 same steps but set the x-position to 190 px and y-position to 275 px.
b. Waypoint4 same steps but set the x-position to 4 px and y-position to 385 px.

8. Now add a start button. Go back to the Design Toolbox and drag a button element onto the phone screen anywhere
between the Earth and the Moon. Under properties, make sure the ID is named “Button” and set text to “Begin
Mission”.

9. Let’s start adding our mission critical text. These will appear at each waypoint when reached by Orion.

a. Go to the Design Toolbox. Drag the “Label” tool onto the phone screen. Set the ID to “waypoint1_text”. Under the
text box, write: “Orion leaves Earth orbit and begins its journey to the Moon.” Set the width to 147 px, height 100
px. X-position to -5 px, Y-position to 5 px. Text color to rgb (255, 255, 255). Background color rgb (0,0,0,0). Font
family to Arial. Font size 13 px. Text alignment to the left. Border color rgb (77,87,95).

b. Repeat the steps above for the second waypoint, only this time set the ID to “waypoint2_text”, the text should
read “Orion adjusts its course. Closest lunar approach now is now 60 miles.” Width 147 px. Height 100 px.
X-position 35 px. Y-position 100 px.

c. Repeat the steps above for the third waypoint, only this time set the ID to “waypoint3_text”, text should read,
“Orion coasts for 5 days and increases its distance from Earth to 240,000 miles.” width 147 px, height 100 px,
x-position 80 px, y-position 215 px.

d. Repeat the steps above for the fourth waypoint. Only this time set the ID to “waypoint4_text”, text should read
“Orion reaches close lunar approach of 60 miles, then burns its engine to enter into an elliptical orbit around the
Moon.” Width 147 px. Height 100 px. X position 85 px. Y position 345 px.

Creating the Code

1. Now it’s time to start designing the code to make the app work. First thing we’ll want to do is make sure all the text
disappears when the app starts. The language being used by the app lab is known as Javascript!

a. In the toolbox, under “Ul controls”, find the command “hideElement(id)”. Drag this over into the workspace. Set
the ID from “id” to “waypoint1_text”.

i. Repeat this step 5 more times, but set the ID to “waypoint2_text”,
text”, and “ADC”.

waypoint3_text”, “waypoint4_text”, “ADC_

T ——
hideElement (¥ "waypointl text") :J

hideElement (¥ "waypoint2 text"); J

hideElement (¥ "waypoint3 text"); J

hideElement (¥ "waypoint4 text"); J

-
hideElement (¥ "ADC text"); J

hideElement (¥ "ADC") ; J




2. Time to start the first actual action element of the code. We'll start with the start button. We want it to disappear and
make a sound when pressed. Under “Ul controls” find the command “onEvent(id)...” and drag it to the workspace.
Set the first element id to “button”, and “click”.

a. Find the command playSound, drag it to being below the onEvent command (in the green, representing a
function) and set the sound file to “sound://category_tap/level_select_1.mp3”, and loop to false. This will
generate a sound when the app begins once you click the button.

b. Below the “playSound” command, drag two “hideElement” commands, set the first one to be the “button”. This
will cause the button to disappear after being pressed. sound://category_tap/level select 1.mp3

Il Y "button"MRY "click"g

playSound (¥ "sound://category tap/level select 1.mp3", ¥ false); :l]
hideElement (¥ "button"); |

‘hideElement (¥ "labell"); ]

3. Now let’s get Orion moving. The goal is to design an app that reaches waypoints. These waypoints will turn from
red to green and display mission-related facts as you reach them. Use the code toolbox to set the code up to be like
this. The goal here is to set Orion to match and move over to the x and y coordinates of Waypoint1 while displaying
waypoint1_text. The sound file is a “whoosh” sound that'll play whenever Orion moves. The third “setProperty” line
changes the icon-color of the waypoint from “red” to “green”.

EREEnl ¥ "Orion" MY "click"R

playSound (Y "sound://category whoosh/animation whooshl3.mp3", V¥ false); :IJ

S rampcmiadl ¥V "Crion" MY "x " MG EREEeNaiall Y "waypoint 1" Y " " ]) ;J

-

SeEremerEgl Y "Orion" S Y "y BN EEepe v ¥ "waypoint 1"EE Y "y " ]) <
SEEREaEeEiall Y "waypoint1"FMY "icon—-color"FRY "green"j ;J

showElement (¥ "waypointl text") ;J

e

4. Now let's move to Waypoint 2 and 3. Repeat the steps above and ensure your code looks like the below.

¥"click"Q

-

onEvent (¥ "Orion",

EonErppcnEl ¥ "Orion" Y " x " SElae-EnamcEgall ¥ "waypoint 2" Y x| J) ;I

-

SoREEmESEEy Y "Orion" Y "y " EEE S EEEameaaal Y "waypoint 2B Y "yl ]) ;I

SekEEnpecEyl Y "wavpoint2"BE Y "icon—-color"EMY "green™ ,']

showElement (¥ "waypoint2 text"); J

-

EmEremellY "Orion" MY "click"R

ScEERgmcEal ¥ "Orion" Bl ¥ " " EESGeSEEenempll ¥ "waypoint 3B Y " " I) ;J

-—

SelsEEpedayll ¥ "Orion" A Y " v EElgCisSEsne il ¥ "waypoint 3" Y "y " i ]) 3

g

_SetProperty( ¥ "waypoint3"ERY "icon—color"FEMY "green"j ;J

—

showElement (¥ "waypoint3 text") ;J

-—
b=l Y "Orion"FY "click™F !ﬁ i




5. Let’s set up the final waypoint. We’re going to set up the procedures to move Orion to the 4" waypoint exactly
the same, but we want to add some additional steps. Now we want to clean up the app a bit with the extra text.
We’re going to want to re-hide the text labels again using the “hideElement” tool. We also want to display the App
Development Challenge (ADC) logo and direct app users to the website to learn more! The link to the ADC website
for you to use is https://www.nasa.gov/stem/nextgenstem/moon/app_challenge.html

—

o=l Y "COrion"BEY "click™E

SoeEsspcwian( Y "Orion " Y "x " EEleesEeacesisl ¥ "waypointC 4" Y " x "l ]) ;J

S

SorBappcaEia Y "Orion "M Y "y " BEeEEEEpmcheatl ¥ "waypoint 4" Y "y ]) 2 I

_setProperty (Y "waypcint4"FRY "icon—color"fY "green"jj ;I

showElement (¥ "waypointd text") ;I

hideElement (¥ "waypointl text") ;]

hideElement (V¥ "waypoint2 text") ;I
hideElement (¥ "waypoint3 text™) ;I

hideElement (¥ "waypoint4 text") ;I
showElement (¥ "ADC") FJ

open("https://www.nasa.gov/stem/nextgenstem/moon/app challenge.html");

sEead v
a6 el

INSPIRE - ENGAGE - EDUCATE - EMPLOY ;'9&31,:‘4“"
The Next Generation of Explorers [@]"%5 'ﬁ

There's always more to explore at stem.nasa.gov!
Click the link or scan the QR code with your smartphone to get started.


http://stem.nasa.gov
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