
Attracting K - 12 
Students to Computing

Barbara Ericson
Director, Computing Outreach

Institute for Computing Education (ICE)
http://coweb.cc.gatech.edu/ice -gt/

http://ice -web.cc.gatech.edu/dl/
College of Computing

Georgia Tech
ericson@cc.gatech.edu

http://coweb.cc.gatech.edu/ice-gt/
http://coweb.cc.gatech.edu/ice-gt/
http://coweb.cc.gatech.edu/ice-gt/
http://ice-web.cc.gatech.edu/dl/
http://ice-web.cc.gatech.edu/dl/
http://ice-web.cc.gatech.edu/dl/


Background

·Started in 2004 with 
2 goals
ƁIncrease the quantity 

and quality of high 
school computing 
teachers
ƁIncrease the quantity 

and diversity of 
computing students

·How?
ƁTeacher workshops
¶Summer and during 

year
ƁSummer camps for high 

school students
¶2 one -week camps



What do we offer now?

·Teacher workshops
Ɓ4 weeks in summer
Ɓ10 1 -day during school 

year

·Summer camps 
ƁHigh school ï2004
ƁMiddle school  - 2006
Ɓ4 th ï5 th graders - 2009

·Seeded summer 
camps 
Ɓat 11 other sites

·Operation Reboot
ƁRetrain unemployed IT 

workers to be 
computing teachers

·Competitions
ƁAlice, Scratch, AP CS A

·Lending Library
ƁRobotic kits

·Cool Computing Days
ƁField trips

·Workshops with youth -
serving organizations
ƁGirl Scouts, YWCA, etc

·Webinars
·Distance learning web 

site



What have we tried?

·Scratch

·Alice

·CS Unplugged

·Media Computation

·Greenfoot

·PicoCrickets

·Pleo robots

·LEGO robots

·IPRE robots

·Android cell phones*

·Wearables (LilyPad )*



Summer Camp Results

·Positive changes in 
attitudes with 
ƁPicoCrickets

ƁScratch

ƁAlice

ƁMedia Computation

ƁPleo robots

ƁLEGO robots

·Elementary aged 
summer camps
ƁMore changes

ƁBetter gender split

·Seeded camps also 
get positive 
changes in attitudes
ƁScratch

ƁAlice

ƁLEGO robots

ƁWeb design

Ɓ3d game art and 
design

ƁGamemaker

ƁWeb development for 
phones



Overall Results

·Overall females have statistically 
significant positive changes in 
Ɓ"I am good at computing"

Ɓ"I know more than my friends about 
computing"

·Negative changes for
Ɓ"Computer jobs are boring"

Ɓ"Girls can do computing"

·Best results with Girl Scout workshops 
and summer camps 
ƁBoth ours and "seeded" ones



Female leader affects

·Female lead with male participants
ƁIncreased "Girls can do computing"

ƁIncreased "I am good at computing"

ƁIncreased "I know more than my friends"

·Female lead with female participants
ƁIncreased "Programming is hard"

ƁDecreased "I like computing"

ƁIncrease "I know more than my friends about 
computing"



Male leader affects

·Male lead with female participants 
ƁDecreased "Programming is hard"

ƁDecreased "Computer jobs are boring"

ƁIncreased "I am good at computing"

ƁIncreased "I know more than my friends"

·Male lead with male participants
ƁDecreased "Girls can do computing"



Cell phone programming

·Lots of interest
ƁOne high school camp > 100 applications

·Two main choices
ƁGoogle Android phones / tablets

ƁI-Phone / I -Touch ïOnly on Apple computers

·Google Android
ƁApp Inventor ïdrag -and -drop programming

ƁWorks best in Chrome browser

ƁProgram user interface in browser 

ƁAdd event handling in separate program on 
your computer ïblocks editor



App Inventor

·Works on any 
platform

·User interface is 
created in the 
Designer
ƁRuns in a 

browser

·Programming is 
done in the 
Blocks Editor
ƁUses Java 



Report from the field

·Ria Galanos is a 
math/computing 
teacher who has 
taken workshops 
with ICE

·She has run our 
computing summer 
camps

·She has taught App 
Inventor for Android 
phones
ƁIn her high school 

class



Teacher workshops - 2004 - 2010



High school summer camps 2010



Middle school summer camps



Elementary school summer camps



Why offer teacher workshops?

·By teaching teachers we can impact 
more students 
¶Teachers grow classes over time

¶>100 applicants in 2011 and 30% 
female

·By growing AP CS A
ƁCan increase majors
¶About 19% of students who take AP CS A 

major in CS 

¶vs 3% who don't



10,000 teachers by 2015

·Jan Cuny of the 
National Science 
Foundation has a 
goal of 10,000 AP 
CS Principles 
teachers by 2015

·NSF proposal 
CE21st century 
ƁDue April 27 th , 2011

·http://csprinciples.org/
Ɓ5 pilot sites now

Ɓ10 pilot sites in fall 2011

·Currently about 2,000 
AP CS A teachers

·http://www.nsf.gov/pu
bs/2010/nsf10619/nsf
10619.htm

http://csprinciples.org/


Situation in 2004 in Georgia

·Programming and Systems Management 
Course
ƁVery broad programming course

ƁLots of cookbook Visual Basic 

·About 44 AP CS A teachers
ƁNo experience with Java or OO

·Computing in Business and IT dept
ƁMany teachers who used to teach keyboarding 

and computer applications

¶But these courses were being moved to middle 
school



AP CS A in Georgia in 2004

·44 schools (11%) 
offering AP CS A out of 
> 400 schools

·389 exams taken
·Mean grade was 2.58 

(3 is passing)
·66 black (17%)
Ɓmean 1.18

Ɓ5 passed (7.5%)

·70 females (18%) 
Ɓmean 1.91

Ɓ21 passed (30%)

White
56%Asian

21%

Black
17%

Hispanic
2%

Other

2%

Not 
Stated

1%

Native

1%
2004



Nationally in 2004

·Unknown number of 
schools 
ƁData available from 

2007 -2008 and on

·13,872 exams taken
·Mean grade was 2.84
·483 black (3.4%)
ƁMean 1.85

Ɓ130 passed (27%)

·2252 females (16%)
ƁMean 2.48

Ɓ1037 passed (46%)

White
63%

Asian

21%

Latino

6%

Other

4%

Black

4% Not Stated

2%

Native

0%

2004



Question?

·Which state do you think had the most 
exams taken in AP CS A in 2004?
a) California

b) New York

c) Texas

d) Maryland

e) Georgia



Num exams taken in 2004 & 2010

1. California ï2,103
2. Texas ï2,099
3. New York ï1,366
4. Florida ï894
5. New Jersey ï847
6. Maryland ï673
7. Virginia ï591
8. Pennsylvania ï472
9. North Carolina ï445
10. Mass ï439
11. Ohio ï433
12. Illinois ï422
13. Georgia ï389
14. Washington ï270
15. Michigan - 266

1. Texas ï3,392
2. California ï2,793
3. New York ï1,460
4. Maryland ï1,352
5. Virginia ï1,177
6. Florida ï1,009
7. New Jersey ï942
8. Illinois ï761
9. Georgia ï692
10. Pennsylvania ï616
11. Ohio ï521
12. Mass ï503
13. North Carolina ï405
14. Connecticut ï373
15. Michigan - 299



Georgia computing courses

·Computing in the Modern World
ƁACM Level II 
ƁAbout ¼ web design, ¼ networking and hardware, 

¼ programming, ¼ ethics, careers, history

·Beginning Programming
ƁACM Level III
ƁIntroduction to textual programming language
ƁSimple loops, conditionals, arrays, lists, etc

·Intermediate Programming
ƁACM Level III
ƁMore complicated programs
ƁSoftware engineering, graphical user interface

·Advanced Placement CS A
ƁCounts as a science for graduation



CMW curriculum

·Started with Java Media Computation
ƁToo hard for teachers with no experience

·Moved to Alice and Java Media Comp
ƁStill too hard for teachers without experience

·Started with Scratch and Alice
ƁEasier for teachers without any experience

ƁMore familiar to computer application teachers

¶The challenge is getting them to teach and test 
computing concepts

·This year focusing on Scratch
ƁPico Crickets and CS Unplugged



Curriculum for other courses

·Beginning Programming
ƁAlice and Java Media Computation
ƁCS Unplugged Activities

·Intermediate Programming
ƁApp Inventor for Google Android Phones
ƁCS Unplugged Activities
ƁGreenfoot
ƁMedia Computation

·Advanced Placement Computer Science A
ƁCS Unplugged
ƁGridWorld
ƁExam preparation



Tips for Working with Teachers

·Teachers are very busy
ƁLarge class sizes and often no planning time
ƁDon't have large chunks of time for learning 

programming
ƁDonôt have time to develop lesson plans, tests, etc

·Teachers need financial support
ƁFood, parking, hotel, books, stipends, etc
ƁBut, they won't always show up

·Teachers vary tremendously
ƁSome are excellent
ƁSome can't cut and paste

·Teachers don't like to sit and listen to you!
ƁNeed hands -on work

·Teachers need year - round support
ƁAnswer questions, help with issues


