
Core Computing Principles
or, how to code...



Core Computing Concepts To discuss
● Sequencing

● Decisions

● Loops

● Multi-Threading

● Subroutines



scratch.mit.edu

scratch



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

scratch: howto



scratch.mit.edu



what do you want to do?



Core Computing Concepts To discuss
● Sequencing

● Decisions

● Loops

● Multi-Threading

● Subroutines



I want to make a cat that meows 
when the mouse moves over it



pseudocode



pseudo
code

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



pseudo
code

= false
= code



I want to make a cat that meows 
when the mouse moves over it



try to frame program in terms of tools that 
are available

pseudocode



make a cat



if (mouse is over cat)
then meow

this is called a decision

pseudocode



Core Computing Concepts To discuss
● Sequencing

● Decisions

● Loops

● Multi-Threading

● Subroutines



decision



This                                                         not this





why didn’t this work?



...this code only runs once

why didn’t this work?



there was a problem with our plan
we need to do the same thing

again and again



Core Computing Concepts To discuss
● Sequencing

● Decisions

● Loops

● Multi-Threading

● Subroutines



loop



repeat forever
if (mouse is over cat)

meow

pseudocode



repeat forever
if (mouse is over cat)

meow

pseudocode



If your mouse is over cat
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, 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, 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, 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, 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!?



Perhaps a pause between meows?

how long a pause?



repeat forever
if (mouse is over cat)

meow
wait 2 seconds

pseudocode



repeat forever
if (mouse is over cat)

meow
wait 2 seconds

pseudocode



let’s see what happens



ok... new idea



Core Computing Concepts To discuss
● Sequencing

● Decisions

● Loops

● Multi-Threading

● Subroutines



I want to see a woman playing with a 
dinosaur and do a cartwheel



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



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



one for Anna

one for a dinosaur

this program needs two sprites



sprite

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
integrate each part together

let’s break up this problem



1. anna says something to a dinosaur

2. the dinosaur runs away

3. then anna runs after the dino

breaking up the problem



ANNA
anna says: I’m a dinosaur

new pseudocode

DINO



ANNA
anna says: I’m a dinosaur

new pseudocode

DINO

dino says: oh no
dino runs away



what went wrong?



what went wrong?
dino didn’t wait for Anna



ANNA
anna says: I’m a dinosaur

better pseudocode

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



1. anna says something to a dinosaur

2. the dinosaur runs away

3. then anna runs after the dino

what have we done?



1. anna says something to a dinosaur

2. the dinosaur runs away

3. then anna runs after the dino

what have we done?



ANNA
anna says: I’m a dinosaur

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

better pseudocode

DINO

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



do a cartwheel

moves in one direction
at same time rotates



Core Computing Concepts To discuss
● Sequencing

● Decisions

● Loops

● Multi-Threading

● Subroutines



this is a complex idea

use a subroutine



do a cartwheel

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



Final Code

Anna Dino



why use a subroutine?

easier to read code later

might want to do same thing again and again



ANNA
anna says: I’m a dinosaur

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

repeated actions

DINO

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



Why put programming in K-12 classrooms?







CS Taulbee Survey
Share of degrees in CS/CSE awarded to women

Graduate with BS: 15%

Graduate with MS: 18%

Graduate with PhD: 20%





First Programmer?



Ada Lovelace (1815-1862)

To find out more, google “lovelace babbage analytical engine”



● Women Accepted for Volunteer 

Emergency Service (WAVES) Veteran (WWII)

● Made the first compiler

● Coined the term “bug”

The most important thing I've accomplished, other than building the 

compiler, is training young people. They come to me, you know, and 

say, 'Do you think we can do this?' I say, "Try it." And I back 'em up. 

They need that. I keep track of them as they get older and I stir 'em up 

at intervals so they don't forget to take chances

Rear Adm. Grace Hopper



So What Happened?





advertising



Computer advertising



Computers in movies



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”



OK, let’s fix it...

... girls like pink, right??



Computer Engineer Barbie: starts off fine



Computer Engineer Barbie: uh-oh



Computer Engineer Barbie: calling in the men



for the record...

... nice, though it took until last year



Inclusive Over Pink



Wii ads



The results? Creating a blue ocean



Hour of Code (HoC)





Hour of Code (learn.code.org)
1. Youtube videos of celebrities and prominent programmers talking about 

computing

2. 1-hour lesson on computing and programming concepts

a. Variables

b. Loops

c. Decisions

d. Subroutines

3. 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

2. But, there are also ingrained bias problems before students get to college

3. Inclusive interventions can help increase interest in STEM

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

discipline


