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LORE COMPUTING PRINCIPLE




CORE COMPUTING CONCEPTS T0 DISCUSS

e Sequencing

e Decisions

e Loops

e Multi-Threading

e Subroutines



scratch

scratch.mit.edu



scratch: howto

ok, scratch is pretty easy...
let’s just talk about how to code



scratch.mit.edu
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what do you want to do?



CORE COMPUTING CONCEPTS T0 DISCUSS

e Sequencing

e Decisions

e Loops

e Multi-Threading

e Subroutines



| want to make a cat that meows
when the mouse moves over it
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pseudocode
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pseudo
code

e
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= false

= a series of letters, numbers, or
symbols assigned to something for
the purposes of classification or
identification



pseudo
code

= false
= code
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| want to make a cat that meows
when the mouse moves over it
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pseudocode

try to frame program in terms of tools that
are available



make a cat

P,
j ,.‘U



pseudocode

If (mouse is over cat)
then meow

this is called a decision
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CORE COMPUTING CONCEPTS T0 DISCUSS

e Sequencing

e Decisions

e Loops

e Multi-Threading

e Subroutines



decision



This




when clicked

i touching mouse-pointer

play sound meow




why didn’t this work?

when clicked

i touching mouse-pointer 7 _then

play sound meow




why didn’t this work?

when clicked

if touching mouse-pointer 7 _then

play sound meow

...this code only runs once



there was a problem with our plan

we need to do the same thing
again and again



CORE COMPUTING CONCEPTS T0 DISCUSS

e Sequencing

e Decisions

e Loops

e Multi-Threading

e Subroutines



loop




pseudocode

repeat forever
if (mouse is over cat)
meow
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pseudocode

repeat forever
if (mouse is over cat)
meow

when

if touchlng mouse-pointer

play sound meow




> @
If your mouse is over cat A

Mmeow, meow, Meow, meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow,
Mmeow, meow, Meow, meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow,
Mmeow, meow, Meow, meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow,
Mmeow, meow, Meow, meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow,
meow, meow, Meow, meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow,meow, Meow, Meow, Meow,
Mmeow, meow, Meow, meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow,
Mmeow, meow, Meow, meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow,
meow, meow, mMeow, meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow,meow, Meow,
meow, meow, Meow, meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow,
meow, meow, Meow, meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow,
Mmeow, meow, Meow, meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow,
meow, meow, Meow, meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow,meow, Meow,
meow, meow, Meow, meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow,
Mmeow, meow, Meow, meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow,
Mmeow, meow, Meow, meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow,
meow, meow, mMeow, meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow,
meow, meow, mMeow, meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow,
Mmeow, Meow,meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow,
meow, meow, Meow, meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow,
meow, meow, mMeow, meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow,
meow, meow, Meow, meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow,
meow, meow, Meow, meow, Meow, Meow, Meow, Meow, Meow, Meow, meow,meow, Meow,meow, Meow,meow, Meow, Meow, Meow, Meow,
meow, meow, Meow, meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow,
meow, meow, Meow, meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow, Meow,
meow. meow. meow meow .



What did you do to the poor cat!?
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Perhaps a pause between meows? s

how long a pause?



pseudocode

repeat forever
if (mouse is over cat)
meow
wait 2 seconds
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pseudocode

repeat forever
if (mouse is over cat)
meow
wait 2 seconds




let's see what happens



ok... new idea
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CORE COMPUTING CONCEPTS T0 DISCUSS

e Sequencing

e Decisions

e Loops

¢ Multi-Threading

e Subroutines



e
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| want to see a woman playing with a
dinosaur and do a cartwheel



e
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more specific: anna says something
to a dinosaur, then the dinosaur runs
away, then anna runs after the dino



Q', >

there are no cats in this program,
how do we do this?



this program needs two sprites

one for Anna

one for a dinosaur

\
Ll



. $
sprite 0=

IS a two-dimensional image or animation that is integrated
into a larger scene

for scratch, each character is a sprite

sprites can each do things at the same time
can also interact with each other



how to solve a problem like this?

break the problem into smaller parts
solve each part individually
iIntegrate each part together

let’s break up this problem
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breaking up the problem

1. anna says something to a dinosaur
2. the dinosaur runs away

3. then anna runs after the dino
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new pseudocode

ANNA

anna says: I'm a dinosaur

DINO

\
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new pseudocode

ANNA

anna says: I'm a dinosaur

DINO

dino says: oh no
dino runs away
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what went wrong?



what went wrong?

dino didn’t wait for Anna



better pseudocode A

ANNA DINO

anna says: I'm a dinosaur dino waits for anna to speak
dino says: oh no
dino runs away



what have we done?”?

1. anna says something to a dinosaur
2. the dinosaur runs away

3. then anna runs after the dino
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what have we done?”?

1. anna says something to a dinosaur
2. the dinosaur runs away

3. then anna runs after the dino

\
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better pseudocode

ANNA

anna says: I'm a dinosaur

anna waits for dino to run away
anna does cartwheel toward dino

DINO

dino waits for anna to speak
dino says: oh no
dino runs away

\
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do a cartwheel

moves in one direction
at same time rotates

\
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CORE COMPUTING CONCEPTS T0 DISCUSS

e Sequencing

e Decisions

e Loops

e Multi-Threading

e Subroutines



this Is a complex idea

use a subroutine

\
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do a cartwheel

repeat a few times
moves a little to the right
rotates a bit clockwise

A _J
(@Y



Final Code

Anna

clicked

when

say [EREETIE for © secs

broadcast 'm a dino

define cartwheel

turn (% € degrees
»
change x by €

when I receive dino runs away

cartwheel

Dino

when I receive I'madina

say for @) secs

move ) steps
i =

broadcast dino runs away




why use a subroutine?

easier to read code later

might want to do same thing again and again
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repeated actions

ANNA

anna says: I'm a dinosaur

anna waits for dino to run away
anna does cartwheel
anna does cartwheel
anna does cartwheel

DINO

dino waits for anna to speak
dino says: oh no
dino runs away

\
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Why put programming in K-12 classrooms?



The STEM Pipeline is Leaking Badly

Approximately, 4 million 9* graders entered high school in
2001... Four years later, 2.8 million of them graduated and
1.9 million then went to either two- or four-year colleges;
however, only 1.3 million were actually prepared for college.
Less than 300,000 majored in STEM fields and only about
half graduated college with a STEM degree by 2011.

2 73.9.u 250 861,501 for African-Americans the
i STEM yield is ~1-2%; we
4,012,770 303, need to increase the yield

9th Graders
2001

.
/277,550
/" Majoring In STEM

-

Source: NCES Digest of Education Statistics; Science & Engineering Indicators 2008




Figure 3.1: The leaky pipeline: share of women in higher education and research, 2013 (%)

Female bachelor’s Female master’s Female PhD Female
graduates graduates graduates researchers

Source: UNESCO Institute for Statistics estimates based on data from its database, July 2015




CS Taulbee Survey

Share of degrees in CS/CSE awarded to women

Graduate with BS: 15%
Graduate with MS: 18%

Graduate with PhD: 20%



What Happened To Women In Computer Science?

-

Of Women Majors, By Field

. Medical School . Law School Physical Sciences - Computer science




First Programmer?
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So What Happened?



What Happened To Women In Computer Science?

-

Of Women Majors, By Field

. Medical School . Law School Physical Sciences - Computer science




| Remember When He Couldn't
Heep His Hands Off Me !

advertisi
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" Ones To Beat response. Its a complete connection. Intense. And powerful.
oy, lus, the Power Glove has a unique programmable
new ways to play almost every Nintendo® gam 1l your joystick games become
different. More exciting. And with games specifically designed for the Power Glove,
you'll be blown into nno(hor dimension.

So look for ] Glove when it hits stores this Fall. Once you put it on,
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Computer adver

Two Bytes Are Better Than One

»

TMS 9900
16BIT

MICROCOMPUTER

E 18- BT TMS $900 MICROPROCEBSON (5 NOW AVALATRE
AWTDWARD AND FAST. FASY TO LSE SOFTWARE & NHE TECHMICO &
Lt 0 TECHNICO 15.517 MICROCOMPUTERS ARE AVALASLE ITOM THE SINGLE B0
STARTIA SYSTEM AT UNDER $400 1O THE FULL 5518 WITH UP TO 85K BYTES OF MEMORY. Mii FLOPPY O8

a “A Few Years Ago,
‘ ¢ L : the Idea of a
Computer You Could
Put in Your Pocket
Was Just
Science Fiction.”

—lsaac Asimov
Renawned Sclence and
LA R

CASSLITTE, 84 COLOR VIDEO BOASD OPTION. RE2 32 AND 3< B

VISIT TECHNICO AT THE PHILADELPHIA PLR COMP 78 SHOW - BOOTHS £)9 & 841
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All Fixed Today, Right?

Hasbro: “The Star Wars: Monopoly game was released in September, months before
the movie’s release, and Rey was not included to avoid revealing a key plot line that
she takes on Kylo Ren and joins the Rebel Alliance”



Spoiler Alert

Hasbro: “The Star Wars: Monopoly game was
released in September, months before the
movie’s release, and Rey was not included to
avoid revealing a key plot line that she takes on
Kylo Ren and joins the Rebel Alliance”

L) ] g1 IR0 L ARG b
DECEMBER 18
30, REALD 3D ano IMAX 30

N L ANER NEHL WY
VA G ¥ WS 1M




OK, let’s fix it...

.. girls like pink, right??



Computer Engineer Barbie: starts off fine

it breakfast one morning, Barbie is already hard at work

on her laptop.

“What are you doing. Barbie?” asks Skipper.

“I'm designing a game that shows kids how computers
work,” explains Barbie. “You can make a robot puppy do cute

tricks by matching up colored blocks!”

[BazbiclilaniBe)itateeriestotibookatingwhich)
[BarbioTgatshltastolotfdiffecontloxcitinglcaraersy




omputer Engineer Barbie: uh-o

Barbie tries to email her design to Steven, but suddenly her screen
starts blinking.
rd!” says Barbie.

Barbie and Skipper try to reboot the computer, but nothing happens.

“Looks like you've got a virus, big sister,” says Skipper.

“Luckily, | wear my flash drive on a necklace so that I'll always

remember to back up my work,” replies Barbie.

When Barbie puts her flash drive into Skipper’s laptop, the
screen starts blinking.

"Oh, no!” says Barbie. “The virus must be on the flash driv

“| forgot to back up my homework assignment!” cries Skipper.

“And all my music files are lost, too!”




gives Barbie extra credit ¢
Barbie's terrific <';§mputé,r3 skills have saved the
day for both sisters! B J
“I guess | can be a computer engineer!” says
Barbie happily.



for the record...

.. nice, though it took until last year



Inclusive Over Pink



Wii ads

<— D-pad controls player movement

<— Hand is used
for motion
swinging (lobs,

Both A and B could backhands, etc)

be used for shot
variations, if at all.




| R 1] | R —

W Female

m Male

Worldwide Console Sales (millions of units)

USoverall%  WII% PS3% Xbox360 % all3
consoles %

/NN d

s=—Wii ==ps3 Xbox 360

Q307 Q407 Q108 Q208 Q308 Q408 Q109 Q209 Q309 Q409 Q110 Q210 Q310 Q410 Q111 Q211 Q311 Qa11

Sources: Microsoft, Sony, Nintendo GeekWire.com




Hour of Code (HoC)
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Hour of Code (learn.code.org) -

1.

Youtube videos of celebrities and prominent programmers talking about
computing
I-hour lesson on computing and programming concepts

a. Variables

b. Loops

c. Decisions

d. Subroutines
20-hour follow-up course that covers much of the fundamentals of
programming

.. FREE



Takeaways -

1.

Yes, there are bias/leaky pipeline problems in CS programs nationwide
But, there are also ingrained bias problems before students get to college
Inclusive interventions can help increase interest in STEM

Computing presents unique opportunities for pre-University exposure to a STEM
discipline



