Look into my eyes
Jim Cohoon

Writing a poem
For my new computer class
This is an odd start

Programming seems hard
I've never tried it before
I hope I don't fail

CS is darkness.
If I squint, I still cannot see.
Class will be my light.

Computers work me.
But after this course,
I work computers.




These things baffle me
Computers are mysteries
Solve this quandary

Computer science
Will teach me how to use the
Devil box this spring

Programs, Java, work.
Combined both inside and out.
In my head lurks doubt.

I will learn Java,
Programming will be so fun.
I prefer mocha.

Befuddled blonde brain
Computer caused confusion
Programming paranoid

On my computer
I will write me a program
That will change the world




And in conclusion

e CS 1X - an introductory CS course targeted for students
without prior experience

e Attractive to under-represented groups

® More likely to choose computing

e Attraction comparable gz —— ~~
to demographics

e Brought up to
comparable levels

e 100% persistence to
graduation

Chrestomathics

The study and application
of useful things and
processes




Is the jar full?

Chrestomathics




Chrestomathics
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BeanCount. java

import java.util.*;

public class BeanCount {
public static void main( String[] args ) {
Scanner stdin = new Scanner( System.in );

System.out.print("Enter jelly bean length (cm): ");

double a = stdin.nextDouble();

System.out.print("Enter jelly bean width (cm): ");

double b = stdin.nextDouble();

System.out.print("Enter jelly bean height (cm): ");

double ¢ = stdin.nextDouble();

System.out.print("Enter jelly bean loading factor (%): ");
double loading = stdin.nextDouble();
System.out.print("Enter jar size (mL): ");

double jar = stdin.nextDouble();

int count = (int) ( jar * loading / ( 5 * Math.PI * a * b * c / 24 ) );
System.out.println("beans: " + count);




Starting point - do what you want

‘ »

ava
Program 5.0

Design




My current situation




% of Female Graduates 1999 - 2013

25%

15%

5%

1999 2001 2003 2005 2007 2009 2011 2013

Our situation - the curious course CS 1

® Required course for all 1st year engineering students
e Introduction to programming
e First course in a BS computing degree
e Weekly closed laboratory

e Contrary to national trends course enrollment is
increasing - up 25% over the last 7 years

e Improved CS 1 experience

The Original Celebrated
* CURIOUSLY STRONG
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Ten Years of CS intro enrollments
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CS 1 multiple entry points

e CS1
e Open to all

e CS1E

e Open to people with
experience

I Unlocking the Clubhouse
L% women in Computing




CS 1E

e Specification
e Provide comparable computing
content

e Common assignments, tests, and
grading

e Open laboratories

e Result
e Betfter overall CS 1 environment
e Contributes to enrollments and helps with diversity
e By itself not a magic bullet

CS 1X - founding principles

e We can do better
® Meet CS1 knowledge and experience goals

e Offer different means and practices
to encourage the education,
interest, and retention of a

diverse community * VIRGINIA °

e Common demographics p %A CS l S 4U
e 50% female

o University of Virginia

e 14% African-American
e 10% Hispanic
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CS 1X - means

e Active and collaborative learning

e Guided discovery
e Class culture of success [

e Encouraging pedagogy
and examples

May 3, 2010

Accomplishments

e Constant recruiting

® Regular acknowledgement

e Integrated lab - instructor and TAs always there

CS 1X - means

e Active and collaborative learning

BILL MURRAY RICHARD DREYFUSS

|

e Guided discovery
e Class culture of success

) What
e Encouraging pedagogy (IbOUl'n, F 3
and examples BOB o/

e Constant recruiting

e Regular acknowledgement

e Integrated lab - instructor and TAs always there
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CS 1X - means

e Active and collaborative learning
e Guided discovery

e Class culture of success

cnd: java Dateable

Enter your age: 19

e Encouraging pedagogy L e
and examples

Enter your age: 18

18-year-olds should read at least 82 pages before giving up on a book

e Constant recruiting

cmd:

® Regular acknowledgement

e Integrated lab - instructor and TAs always there

CS 1X - means

e Active and collaborative learning

8. How helpful was it working with a partner?

e Guided discovery J Ve v

 Unhelpful

_ Neutral

e Class culture of success

) Very helpful

9. Should partnering be used in future assignments?

e Encouraging pedagogy Jp——

) No

and examples

J Yes

) Emphatically yes

[ ] CO nSTClnT r‘ eC r‘ U l 1- i ng 10. Was working with a partner helpful in preparing you for the exam?

® Regular acknowledgement

e Integrated lab - instructor and TAs always there
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CS 1X - means

e Active and collaborative learning

e Guided discovery

e Class culture of success

e Encouraging pedagogy
and examples

e Constant recruiting

® Regular acknowledgement

e Integrated lab - instructor and TAs always there

CS 1X - means

e Active and collaborative learning
e Guided discovery

e Class culture of success

Submissions

e Encouraging pedagogy
and examples

e Constant recruiting

® Regular acknowledgement

e Integrated lab - instructor and TAs always there
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CS 1X - means

e Active and collaborative learning

e Guided discovery

y: 4| The aftermath

® Class culture of success | urzo o

Grade calculations
G

e Encouraging pedagogy
and examples

e Constant recruiting

® Regular acknowledgement

e Integrated lab - instructor and TAs always there

CS 1X - means

e Active and collaborative learning
e Guided discovery
e Class culture of success

e Encouraging pedagogy
and examples

e Constant recruiting

e Regular acknowledgement

e Integrated lab - instructor and TAs always there
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CS 1X - means

e Active and collaborative learning
e Guided discovery

e Class culture of success

8.0.0 The forecast for: 02481

* Encour‘aglng pedagogy p Mostl ith a high near 84. Light north wind
and examples ] Mosty sunn.with aigh near 8. Light ot wind

"
e Constant recruiting

® Regular acknowledgement

® Integrated lab - instructor and TAs always there

CS 1X - means

e Active and collaborative learning
e Guided discovery
e Class culture of success [EEEEETENE S te S

e Encouraging pedagogy
and examples

e Constant recruiting

e Regular acknowledgement

e Integrated lab - instructor and TAs always there
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CS 1X - means

e Active and collaborative learning

e Guided discovery

e Class culture of success

e Encouraging pedagogy
and examples

e Constant recruiting

® Regular acknowledgement

ann

e Integrated lab - instructor and TAs always there

CS 1X - means

e Active and collaborative learning

e Guided discovery

e Class culture of success

e Encouraging pedagogy
and examples

e Constant recruiting

e Regular acknowledgement

‘ompo stration
from: [ joc <ipcevirginiaedu> T OUVA )]

To: (42) Dana Wahoo

Dear Dana Wahoo:

Having you in CS 1112 would be great. To do so, please stop by
and have a chat. When do you have free time over the next several
days? My office is Olsson Hall 221. The important things to be
covered are that you:

« Have no prior programming experience;

« Attend and prepare for every class meeting;

« Try to enjoy the material;

- Agree to ask questions and volunteer answers;

- Will honorably help others in the class to succeed;

« Let others honorably help you to succeed;

- Be aware I am going to try to get you into a computing major.

Cordially,

Jim Cohoon

e Integrated lab - instructor and TAs always there
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CS 1X - means

e Active and collaborative learning

e Guided discovery

e Class culture of success

e Encouraging pedagogy
and examples

e Constant recruiting

® Regular acknowledgement

® Integrated lab - instructor and TAs always there

CS 1X - means

e Active and collaborative learning

e Guided discovery
e Class culture of success

e Encouraging pedagogy
and examples

e Constant recruiting

e Regular acknowledgement

e Integrated lab - instructor and TAs always there
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CS 1X - means

e Active and collaborative learning
e Guided discovery
e Class culture of success

e Encouraging pedagogy
and examples

e Constant recruiting

® Regular acknowledgement

® Integrated lab - instructor and TAs always there

CS 1X - means

e Active and collaborative learning

e Guided discovery B - o x

uuuuuuuuuuuuuuuuuuu

Conversation

e Class culture of success

e Encouraging pedagogy
and examples

Outgoing

e Constant recruiting

e Regular acknowledgement

e Integrated lab - instructor and TAs always there
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CS 1X - means

e Active and collaborative learning
e Guided discovery

PY Class Cul-l-ur.e of success msrav  dkidd  Kisyc  eck3s  sep2q  Kis2yc

$100 $100 $100 $100 $100 $100

$200 $200 $200 $200 $200 $200

e Encouraging pedagogy
and examples

$300 $300 $300 $300 $300 $300

$400 $400 $400 $400 $400 $400

$500 $500 $500 $500 $500 $500

e Constant recruiting

® Regular acknowledgement

e Integrated lab - instructor and TAs always there

CS 1X - means

e Active and collaborative learning

L YeYe) Pong-like Game

e Guided discovery

e Class culture of success

e Encouraging pedagogy
and examples

e Constant recruiting

e Regular acknowledgement

e Integrated lab - instructor and TAs always there
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Examples

® Major class examples based on survey of class interest

e 7-unit Likert scale

e Looking for other schools
to participate

® Average rating varied
from 5.4 down to 3.3 -
interested to uninterested

z

B Tohep protec
could access your c

Topics of interest Windows Internet Explorer -

+ | # C:pocuments and Settings\cohoon Desktoplin v || #2.|| X

16 Topics of mterest 2 - B - }Poge v (oo -

your securty, Internet Explorer has restricted this webpage from running saipts or ActveX conuols that X
omputer. Cick here for options..

Computing Interests Survey

Offering students interesting and meaningful xamples that iustrate and apply computing concepts
can improve learning. Your answers to the following optional and anonymous survey will help
computer science instructors accomplish that goal

Please rate your interest in the following topics as possible class and homework examples on a
scale from extremely uninterested to extremely interested

Information about a topic can be displayed by rolling the mouse over the topic

Benk sccountinterest
e — Eumaiy Ve
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e Major class
e 7-unit Li

Offering students interesting and meaningful examples that illustrate and apply comy
can improve learning. Your answers to the following optional and anonymous survq
computer science instructors accomplish that goal.

e Looking for
to participa

Please rate your interest in the following topics as possible class and homework ex|
scale from extremely uninterested to extremely interested.

® Average ra
from 5.4 do

Bank account interest

Computing Interests Survey

Information about a topic can be displayed by rolling the mouse over the topic.

ﬁ Topics of Interest - Windows Internet Explorer

Examples @ \/\ v »gz_ http: /fwww.cs.virginia.edu/surveys/topics/
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Teacher interest top 15

5.73
5.52
5.52
5.36
5.33
5.30
5.26
5.10
5.09
5.09
5.05
5.00
5.00
4.90
4.90

Card games
Password security
Encryption

Instant messaging
Connect four
Music player
Tic-tac-toe
Spamming
Sudoku

Daily jumble
Video player
Calculator
Battleship game
Virus protection
Photo manipulation

Teacher interest top 15

5.73
5.52
5.52
5.36
5.33
5.30
5.26
5.10
5.09
5.09
5.05
5.00
5.00
4.90
4.90

Card games
Password security
Encryption

Instant messaging
Connect four
Music player
Tic-tac-toe
Spamming
Sudoku

Daily jumble
Video player
Calculator
Battleship game
Virus protection
Photo manipulation
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Teacher interest top 15 and number 28

5.73
5.52
5.52
5.36
5.33
5.30
5.26
5.10
5.09
5.09
5.05
5.00
5.00
4.90
4.90

4.54

Card games
Password security
Encryption

Instant messaging
Connect four
Music player
Tic-tac-toe
Spamming
Sudoku

Daily jumble
Video player
Calculator
Battleship game
Virus protection
Photo manipulation

Music library organizer

Student interest - female and male

Sudoku 5.77 Card games 5.44
Instant messaging 5.69 Connect four 5.32
Language translation 5.45 Instant messaging | 5.22
Personality typing 5.43 Password security 5.03
Connect four 5.38 Tic-tac-toe 4.96
Daily Jumble 5.31 Encryption 4.95
Photo manipulation 5.22 Music library 4.86
Card games 5.11 Engineering 4.82
Medical diagnosis 5.11 Sudoku 4.78
Music library 5.10 Business 4.77
Tic-tac-toe 5.01 Photo manipulation | 4.73
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Take away and give away

Binary Typewriter
Career tracking
Amusement Park rides
Numbers - Prime,
Mersenne, etc.
Turing test related
Linked list random
pairing
Home food inventory
Scribbler w/fluke
Arcade games
Grade calculator
Calorie calculator
Artificial Intelligence

Robotics

Master mind

Stock Picker

Energy use reduction
Texting prohibitor while
driving

Bus routing

Music file organization
3-D stuff

GIS for hikers

SAT Game
Amusement Park rides
Finding 'dollar' words

Take away and give away

Othello

Interval analysis
Enigma encryption
Art of Computer Science
Tracert detection
Fake-header sleuthing
Concordance creator
Color calculator
Minesweeper
Conway's Game of life
Games

Random Writer
Animation

Stanford's Nifty
Assignments
Shoots & Ladders

Hangman

Periodic table
Monopoly

Garal’ s Tires
Pacman

Match game
Robotics

RFID tracking
Homeland security
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Take away and give away

e Designed to encourage educa‘rlon interest, and retention
of a diverse community - —

e Starts with preregistration
e Students must meet with

me - we make promises to
each other

e Along the way
e Recognition and encouragement of accomplishments --
mentoring
e Routine discussion of options, advantages, and rewards
of computing careers
e Introduce CS

Take away and give away

e CS 1X a course targeted for students without prnor‘
experience using

e Guided discovery with active learning
Integrated computer availability
Motivating examples with broad appeal

Routine discussions of options
advantages, and rewards of
computing careers

e Establishment of a cohesive, ongoing culture
Produced

e Significant additional interest in computing among the
students

e Attracted other students to take the course
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Take away and give away

e How do you maintain a positive class environment?

e What would you like to change in your intro to CS
course?

e What about your course should others adopt?

e What should you change, but will not?
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