Playing “Ode to Joy” in Scratch
Open the scratch website: http://scratch.mit.edu.  You should see a screen like this:
[image: ]
Today we’ll be writing a script to play Beethoven’s “Ode to Joy.”  We’ll need to open the Sound palette, as it has the blocks we need to play music.  Open it by clicking on the word “Sound” (it’s near the middle of the page):
[image: ]
This should open the Sound Palette, which is full of blocks that make different kinds of sounds:
[image: ]
In particular, we want to play musical notes.  We can use the [image: ] block to do just that.  This block has two sockets – one for the note, and one for the beat.  What do these mean?
Take a look at your sheet music for “Ode to Joy”.  You’ll see notes that look like this: [image: http://westelementarymusic.files.wordpress.com/2012/02/quarter-note.jpg]printed on bars that look like this: 
[image: ]
Each line and space between the lines is a specific note.  We use the letters A through G to represent these, as you can see in this diagram:
[image: ]
You probably also notice that the letters repeat – for example, there are four C’s in the diagram.  Middle C is in the very center, and there is one below (low C) and two above it (high C and a very high C).  Each of these is eight notes apart, or an octave.  They also have a special relationship (which is why they share a name).  Middle C’s frequency is exactly double that of Low C.  This is true of all notes an octave apart – you’ll learn more about this in your science lessons.   
But for now, let’s see how we can tell Scratch what note we want to play.  Try clicking the drop-down menu for the note.  You should see a menu that looks like this:
[image: ]
You can see that each note has both a name and a number.  You can use your music chart to find the name that matches a note in your music.  But what do the numbers mean?  They are part of a musical notation that computers understand, called MIDI, and they come from numbering the keys on an electronic keyboard (as you can see to the left).[image: Piano keys labeled with MIDI pitch numbers and note frequencies]

Now, what about the beat?  Notes are drawn differently to indicate how many beats they should last.  In 4/4 time (which is what our Ode to Joy music is using), a quarter note [image: http://westelementarymusic.files.wordpress.com/2012/02/quarter-note.jpg]is 1 beat.  A half note [image: https://encrypted-tbn2.gstatic.com/images?q=tbn:ANd9GcSMH-m8B_3slppY73o1WAsstPHj02OxpwiVzh3POUogCmv7OSMhMw] is 2 beats.  A whole note [image: http://i1.squidoocdn.com/resize/squidoo_images/590/draft_lens17841325module149498861photo_1_1302608836Black-Whole-Note-Clipart.jpg] is four beats.  A eighth note [image: http://t0.gstatic.com/images?q=tbn:ANd9GcQ9Exep7-CumuOgCMdaNWzarmr5MlKsw_8MHknuVN4Z8ERVabYqqw] is ½ a beat (0.5 beats).  A dotted quarter note [image: http://en.academic.ru/pictures/enwiki/49/150px-Dotted_quarter_note_with_upwards_stem.svg.png] is 1 and ½ beats (1.5 beats).
Look at the first measure on your sheet music:
[image: C:\Users\nhb7817\Documents\Scratch Curriculum\Music\ode-to-joy [handout].gif]
We have four quarter notes, which are E, E, F, and G.  Drag the [image: ] into the scripts area, and set the note to E (64) and 1 beat.  Drag a second  [image: ] and hold it under the first.  When you let go, it should snap in place.  Set its note to E (64) and 1 beat as well.  Do this two more times, with notes F (65) and G (67).  Your script should now look like:
[image: ]
You can double-click on the script to see how it sounds.  If you’ve heard “Ode to Joy before, it might seem very slow… and it is.  “Ode to Joy” should be played with a tempo around 150-160 beats per minute.  We can use a [image: ] block to set the tempo to 150 – snap it to the top of your script, so that it looks like this:
[image: ]
Now when you double-click your script, it should sound right.  We’ve got a lot of measures to go, and our script will get quite long.  It can be helpful to add a label to our measures.  Right-click the first [image: ].  You should see a menu here:
[image: ]
Click the “add comment” and a sticky note will appear next to the block.
[image: ]
Type “measure 1” in the note.  Then you can click the arrow to collapse the comment into a single line:
[image: ]
You can also use Scratch’s “duplicate” to quickly create additional measures.  Right-click on the first [image: ] again, but this time, click the “duplicate” option:
[image: ]
This creates a copy of the four blocks, which we can then click onto the bottom of our script.  Then we just need to change the note and beat of our new measure.  It may be helpful to write the note and beat on your sheet music, as well as label your measures:
[image: ]
Go ahead and finish the rest of the notes on the top lines.  
But what about the bottom lines?
A Scratch script can only play one note at a time, so we’ll need to have a second script to play the bottom lines.  Start a new script by dragging a [image: ] block next to your first script, and adding a second [image: ] block to it:
[image: ]
But double-clicking the blocks won’t get both the play at the same time.  We’ll need to add a [image: ] to both.  The [image: ] block tells Scratch to play a script when the [image: ] is clicked.  This way, both scripts will start together.  The [image: ] block is found in the Events palette.  Click the word “Events” in the Scripts area to open the palette:
[image: ]
Drag two [image: ] blocks over and snap them to the tops of your scripts.  They should now look like this:
[image: ]
Now go ahead and finish the lower lines… but wait, what about the chords in measures 8 and 16?
[image: ]
If a Scratch script can only play one note at a time, how can we play all three notes in the chord?
We can play one of them in our current script, but for the other two, we’ll need two more scripts.  These need to play nothing until it’s time to play that note.  In music, we call playing nothing a rest, and in Scratch we can use the [image: ] block to do so.  But how long should we rest?  
Count the measures until the first chord (there are 7).  Each of these measures is 4 beats long.  So we need to rest 7 x 4 beats.  We can multiply 7 by 4 in Scratch with a [image: ] block.  This is found in the Operators palette (click the word “Operators” in the Scripts area to open it).  Drag the block into your scripts area, and type 7 in one circle, and 4 in the other: [image: ].  But take another look at our measure 8: 
[image: ]
We have a half note before our chord.  A half note is another 2 beats.  We’ll need to add this to our 7 x 4.  In Scratch, we can use an [image: ] block to do addition.  Drop your [image: ] in one of the [image: ] block’s holes, and then type 2 in the other.  It should now look like: [image: ] (Scratch always does the topmost block first, so it will multiply 7 and 4 and get 28, then add 2 to the 28 to get a final value of 30 beats).  This we can then drop into our [image: ] block, and then our script will rest for 30 beats when the block is reached.  We’ll then want to play the note from our chord with a [image: ] block.  The script should then look like:
[image: ]
We will need to rest again, until measure 16, when we again have a three-note chord.  Add a second script for the third note, and then you can finish and play Beethoven’s “Ode to Joy!”
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[bookmark: _GoBack]Released under the Creative Commons By Attribution license.  Sheet music provided by music-for-teachers.com and midi key chart adapted from Brandy Kraemer’s work.

[image: Creative Commons License]
image7.png
play sound meow
play sound meow _until done

stop all sounds.

play drum €89 for CED beats.

rest for QD beats

play note @) for @ beats

P —r )

ume by €D

et volume to €1 %

i1
i

change tempo by €D

set tempo to € bpm

1II1




image8.png




image9.jpeg




image10.png




image11.png
Music Note Chart ~ for Singers





image12.png
“8)LowC
50)D.

(62)E

6F

56

BNA
598

(60) Middle C
62D

(64)E

(©5)F

®N6

©9)A

ans
(2)High C





image13.png
Frequency (Hz)

ca

A4

27.500
30.868
32703
36.708
41203
43654
48.999
55.000
61.735
65,406
73416
82407
87.307
97.999
11000
123.47
130.81
146.83
164.81
17461
196.00
22000
246.94
261.63
20367
32063
34923
392.00
440.00
493.88
52325
587.33
650.26
698.46
783.99
880.00
987.77
104650
1174.66
131851
1396.91
1567.98
1760.00
197553
2003.00
234032
2637.02
279383
313596
3520.00
3951.07
4186.01

MIDI Note #

© Brandy Kiaemar

102
104
106

2013

448
38801

46249
51913
8271

6020
782

92490
10085
11654

13850
185,56

185.00
20765
21308

218
s

6999
41530
46616

5437
6225

73989
83061
a3

110873
120451

147998
166122
186455

21748
2002

2050.96
32244
72031




image14.jpeg




image15.jpeg




image16.jpeg




image17.jpeg




image18.png




image19.gif
Ode to Joy

Cogyright 2009 Msic-for-Msic- acherscom
Al Rights





image20.png




image21.png




image22.png




image23.png




image24.png
set tempo to € bpm
play note @) for € beats
play note G for €@ beats
play note ) for € beats
note for € beats

add comment here.




image25.png
et tempo to €E) bpm
note @) for € beats MM

note @1 for € beats

note G for € beats
note (R for € beats





image26.png
Measure | Measure 2.





image27.png
et tempo to €E) bpm
play note (50 for €9 beats [T Y]

set tempo to
play note

play note @5 for @ beats
play note () for @ beats





image28.png




image29.png




image30.png
Saripts | Costumes | Sounds

Jroois e
ETE s
Jren Joperators
Joua Jore Bocks




image31.png
dlicked

o

o

o5

) > measure 1




image32.png




image33.png




image34.png




image35.png




image36.png




image37.png




image38.png




image39.png




image5.png
/9 Untitied-5 on Scratc: x

€ - C'|[ scratch.mit.edu/projects/11827204/#editor
CEPRI © riev Eatv Tos R

) (Untitled-1 ~e

Se  bynhb7817 (unshared)

N G
P,

>

X7y 10
Sprites New sprite: & / &

stage
+ saskion

New baciarop:

a/ae

Saripts | Costumes | Sounds

[ iovon — TN

contol
Jsensing
Joperators
Joua Jore Bocks

move €1) steps
turn (% €D degrees
turn ¥) €D degrees

point towards

g0 to x: O v: O
go to. mouse-pointer

glide €) secs to x: O v: O

change x by €0
set x to @
change y by €D

set y to @

i on edge, bounce.

set rotation style lefi-right

2l < position

Backpack

nhb7817 Y.

[ stare | 69 sceprorect page

x
¥





image6.png
Saripts | Costumes | Sounds

[ iovon — TN

Jcontol
Jsensing
Joperators
Joua Jore Bocks





