EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE
2018 DECEMBER VOL. 9, NO. 4

Fifty Years of
ACM SIGCSE




INDEPENDENT OUR CATALOG
PUBLISHERS FRANKI—I I\II BEEDI—E OF BOOKS AT

SINCE 1985 & ASSOCIATES INC. FBEEDLE.COM

THIRD EDITION THE THIRD EDITION of Zelle's Python Programming continues

the tradition of updating to reflect new technologies while
A PYTHON PYTHON

maintaining a time-tested approach to teaching introductory
PROGRAMMI computer science. An important change to this edition is the
B ESTS ELLER AR removal of most uses of eval and the addition of a discussion
of its dangers. In our increasingly connected world, it's never

SINCE 2003 JOHN ZELLE too early to begin considering computer security issues.

- Several new graphics examples have been added to
552 pages / Price: $45 / E-book: $20

introduce new features of the graphics library that support
animations, including simple video game development. This
makes the text compatible with the types of final projects
often assigned in modern introductory classes.

4

_—————

THIS LONG-AWAITED update to Rick Mercer’s introductory
book, first published in 1993, is appropriate for students with

bt
w3 no programming experience, as well as those with program- R|CK MERCER’S e
\ 1 ming experience in another language. B 1y
, Computing Fundamentals with C++, 3rd Edition emphasizes U P DATE OF A CLASSIC L
computing fundamentals while recognizing the relevance T
and validity of object-oriented programming. This book is C51 TEXTBOOK
e the result of decades of reasoning about how best to
™ facilitate student learning in the first course of the computer 448 pages / Price: $60 / E-book: $30 3
J science curriculum, how best to integrate objects and classes — - ' u
e into it, and how best to prepare students for the next course. .
”‘*"‘sﬂ Ve
v "
P g o e

5
Eh "": - - --‘F — - ~
— T [

THIS BOOK provides a broad context for students. In academic
programs that emphasize applications, students are still able

- i i to “look under the hood” to gain a deeper understanding of
LINKING SClENCE, ART g2 audio processing at a lower level of abstraction. For students = %

o of computer science, physics, or mathematics, the mix of e 1]
& PRACTICE TH ROUGH science and applications provides interest and motivation. - "':__ ;

Digital Sound & Music: Concepts, Applications, and Science

DIGITAL SOUND | also serves as a reference for anyone interested in digital
audio processing, including hobbyists, those who are
“self-taught” in music production, and those already in the
audio processing or music production industry wanting a
deeper understanding of their art and craft. -

P e

discrete mathematics ve 9 COMING IN PRINT SPRING 2019:

CSFORALL *

HTTPS://TINYURL.COM
/CS4ALLTEXTBOOK

-.?..
R = 5T

5 M AR I\EMORE & REQUEST REVIEW COPIES Doty e e
RN "'_@:'0‘0!,322 2665 1 FBEEDLE cCoOM

A,
L ¥ L)
i o W, K

S \

¥


http://mags.acm.org/inroads/december_2018/TrackLink.action?pageName=IFC&exitLink=http%3A%2F%2FFBEEDLE.COM
http://mags.acm.org/inroads/december_2018/TrackLink.action?pageName=IFC&exitLink=http%3A%2F%2FFBEEDLE.COM
http://mags.acm.org/inroads/december_2018/TrackLink.action?pageName=IFC&exitLink=http%3A%2F%2FTINYURL.COM%2FCS4ALLTEXTBOOK
http://mags.acm.org/inroads/december_2018/TrackLink.action?pageName=IFC&exitLink=http%3A%2F%2FTINYURL.COM%2FCS4ALLTEXTBOOK

W, Association for

I nI oads Q /7 Computing Machinery
PAVING THE WAY TOWARD EXCELLENCE IN COMPUTING EDUCATION

Advancing Computing as a Science & Profession

2018 December | volume 9, number 4

EDITORS’ MESSAGE

4 Editors’ Message
By Mark Bailey and Laurie Smith King

5 Guest Editor’s Message
By Jane Chu Prey

6 SIGCSE Annual Awards - Call for
Nominations and Contest
By Barbara Boucher Owens

§ News from the SIGs -
SIGCSE (Amber Settle),
By Ellen Walker

THE BEGINNING

10 On Fifty Years of ACM SIGCSE
By John White

ﬂ “A Hop, Skip and Jump” A Personal
Journey Down SIGCSE Memory Lane
By Bob Aiken

17 Where To From Here?
By Peter Denning

22 Reflections on SIGCSE from the Past 30
Years
by Susan H. Rodger

NOW AND
MOVING FORWARD

27 SIGCSE: Now and Moving Forward
By Amber Settle and Renee McCauley

ﬂ The SIGCSE Symposium: A Brief History
By Robert E. Beck and Henry M. Walker

ﬂ Four Reflections on the History of ITiCSE
By Lillian (Boots) Cassel, Mats Daniels,
Michael Goldweber, and Judy Sheard,

4_7 The International Computing Education
Research (ICER) Conference
By Sally Fincher

4_9 Community Colleges and SIGCSE: A
Legacy Fueling the Future
By Cara Tang

53 SIGCSE- Who We Are: A Brief History of
Conference Registration And Demographics
By Cary Laxer, Larry Merkle, and

Frank H. Young

NT

ACM SIGCSE

T
gy .

TRENDS AND REFLECTIONS

ﬁ A Personal Narrative of My Relationship
with SIGCSE
By Nell B. Dale

5_8 Reflections on an Introductory CS Course,
CS15, at Brown University
By Andries van Dam

ﬂ What We Care About Now, What We’'ll
Care About in the Future
By Mark Guzdial

THE NEXT FIFTY YEARS

65 SIGCSE: Remembrance and Looking
Forward
By Lillian “Boots” Cassel

67 Overheard at SIGCSE ‘68
By Zach Dodds

6_9 Looking Forward by Looking Back
By Eric S. Roberts

OPEN CHALLENGES

73 Computing Education Will Not Be One
Size Fits All
By Valerie Barr

77 The 5 Big Open Questions in CS Education
By Kim B. Bruce

8_1 Building a Creative, Computationally-
Competent Future
By Allyson Kennedy and Jan Cuny

85 Paving a Path to More Inclusive
Computing
By Mehran Sahami

PERSONAL REFLECTIONS
OF COMPUTING EDUCATORS

8_9 Experiences with SIGCSE
By Frank H. Young

90 SIGCSE, Goldilocks and the Three Bears
By MaryAnne L. Egan

g My SIGCSE: Reflections of a Computing
Educator
By Briana B. Morrison

93 2006-2018 Same Issues Same Challenges
By Judith Gal-Ezer

9_5 A Student in SIGCSE-land or How |
Discovered Teaching
By E. Anne Applin

96 My SIGCE: It's the Community!
By Michael Clancy

9_7 A High School Teacher Attends His First
SIGCSE
By Alfred C. Thompson Il

9_8 From Reno to Baltimore: Life in the Booth
By James H. Cross Il

99 Tallying Up SIGCSE
By Amruth N. Kumar

100 Much Better Late than Never
By Jodi L. Tims

101 My SIGCSE > ITiCSE
By Mats Daniels

102 SIGCSE: A Pause to Look Back Over the
50 Year Journey
By Elva J. Jones

ADDENDA

104 common Acronyms

BACK PAGE

107 Decade Matching
By John Barr

acm Inroads

inroads.acm.org


http://mags.acm.org/inroads/december_2018/TrackLink.action?pageName=1&exitLink=http%3A%2F%2Finroads.acm.org

%, Association for
Computing Machinery

PAVING THE WAY TOWARD EXCELLENCE IN COMPUTING EDUCATION

Advancing Computing as a Science & Profession

2018 December | volume 9, number 4

ACM Inroads 4 Quarterly Magazine of ACM

Editors-in-Chief

Mark Bailey

Professor of Computer Science
Hamilton College

Clinton, NY USA

Laurie Smith King

Professor of Computer Science
College of the Holy Cross
Worcester, MA USA

Associate Editors
Tony Clear; Lucia Dale; Michael Goldweber; Jan Vahrenhold;
Henry M. Walker; Jian Zhang

Editorial Advisory Board

Karina Assiter; Tim Bell; Moti Ben-Ari; Steve Bogaerts;

Carol Browning; Zach Butler; Angela Carbone; Randy W. Connolly;
Ernesto Cuadros-Vargas; Mats Daniels; Michael Doherty; Mike Erlinger;
Leslie Fife; Margaret Hamilton; Paivi Kinnunen; Joseph Kmoch;

Yifat Kolikant; Tami Lapidot; Andrew Luxon-Reilly; Lauri Malmi;

Alison Derbenwick Miller; Tom Naps; David Naugler; Chris Stephenson;
James Teresco; Fran Trees; Paul Tymann; Jacqui Whalley; Daniel Zingaro

Columnists

Michal Armoni; Stephanie August; Gillian M. Bain; Tony Clear;
John P. Dougherty; David Ginat; Don Gotterbarn; Deepak Kumar;
Amanda Lattimore; Lauri Malmi; C. Dianne Martin; Beth A. Quinn;
Josh Tenenberg; Heikki Topi; Cara Tang; Henry M. Walker

News Contributors
Amber Settle; Jeffrey Popyack; Ellen Walker

Back Page Editor
John Barr

Director of Publications
Scott E. Delman

Executive Editor
Diane Crawford

Art Director
Robert Vizzini

Editorial Associate
Susan S. Lukesh

Web Administrator
Joseph Kmoch

Website
http,y/inroads.acm.org

Author Submissions
http.;/mc.manuscriptcentral.com/inroads

Publication Information

ACM Inroads is published four times a year:
March; June; September; December by ACM
Print (ISSN 2153-2184) | Online (ISSN 2153-2192)

Editorial Information
Contact ACM Inroads via email to the EIC at acminroads@gmail.com

ACM Inroads Advertising Department
Advertising Sales Account Manager:
llia Rodriguez, ilia.rodriguez@hg.acm.org
+1-212-626-0686 (Tel) | +1-212-869-0481 (Fax)

Acknowledgment
Thanks to ACM’s Special Interest Group on Computer Science Education
(SIGCSE) for making Inroads’ publication and distribution possible.

2 acmlinroads 2018 December = Vol.9 = No.4

ACM Publications

ACM Publication Board

Co-Chairs: Jack Davidson and Joseph Konstan

Board Members: Karin K. Breitman; Terry J. Coatta; Anne Cordon;

Nikil Dutt; Roch Guerrin; Chris Hankin; Carol Hutchins; Yannis loannidis;
M. Tamer Ozsu; Eugene H. Spafford; Stephen N. Spencer; Alex Wade;
Keith Webster

Publications Office
ACM, 2 Penn Plaza, Suite 701
New York, New York 10121-0701 USA
+1-212-869-7440 (Tel) | +1-212-869-0481 (Fax)

Annual Subscriptions Single Copies
Members print: $ 49 e-only: $ 39  p+e: $ 59 $ 9
Students print: $ 26 e-only: $ 21 p+e: $ 34 $ 4
Non-members: $135 e-only: $108 p+e: $162 $25

SIGCSE members receive ACM Inroads as a membership benefit.

Please send orders to
ACM, General Post Office, P.O. Box 30777
New York, New York 10087-0777 USA
or call +1-212-626-0500

For credit card orders, call +1-800-342-6626
Order personnel available 08:30-16:30 EST
After hours, please leave message and order
personnel will return your call.

Change of Address
acmcoa@acm.org.

Other Services, Questions, or Information

acmhelp@acm.org

ACM Inroads Copyright Notice

Copyright ©2018 by Association for Computing Machinery, Inc. (ACM).
Permission to make digital or hard copies of part or all of this work for
personal or classroom use is granted without fee provided that copies
are not made or distributed for profit or commercial advantage and that
copies bear this notice and full citation on the first page. Copyright for
components of this work owned by others than ACM must be honored.
Abstracting with credit is permitted. To copy otherwise, to republish,

to post on servers, or to redistribute to lists, requires prior specific
permission and/or fee.

Request Permission to Publish
Publications Department, ACM, Inc.
Fax +1-212-869-0481 or email permissions@acm.org

For other copying of articles that carry a code at the bottom of the first
or last page or screen display, copying is permitted provided that the per-
copy fee indicated in the code is paid through:

Copyright Clearance Center

222 Rosewood Drive

Danvers, Massachusetts 01923 USA

+1-978-750-8400 (Tel) | +1-978-750-4470 (Fax)

Periodicals postage paid in New York, New York 10001 USA
and at additional mailing offices.

Postmaster: Please send address changes to:
ACM Inroads
ACM
2 Penn Plaza, Suite 701
New York, New York 10121-0701 USA


http://mags.acm.org/inroads/december_2018/TrackLink.action?pageName=2&exitLink=mailto%3Aacmcoa%40acm.org
http://mags.acm.org/inroads/december_2018/TrackLink.action?pageName=2&exitLink=mailto%3Aacmhelp%40acm.org
http://mags.acm.org/inroads/december_2018/TrackLink.action?pageName=2&exitLink=mailto%3Apermissions%40acm.org
http://mags.acm.org/inroads/december_2018/TrackLink.action?pageName=2&exitLink=http%3A%2F%2Finroads.acm.org
http://mags.acm.org/inroads/december_2018/TrackLink.action?pageName=2&exitLink=http%3A%2F%2Fmc.manuscriptcentral.com%2Finroads
http://mags.acm.org/inroads/december_2018/TrackLink.action?pageName=2&exitLink=mailto%3Aacminroads%40gmail.com
http://mags.acm.org/inroads/december_2018/TrackLink.action?pageName=2&exitLink=mailto%3Ailia.rodriguez%40hq.acm.org

Introducing ACM Transactions on

Internet of Things (TIOT)

A new journal from ACM publishing novel
research contributions and experience
reports in domains whose synergy and

interrelations enable the loT vision

Now Accepting Submissions
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ACM Transactions on Internet of Things (TIOT)
publishes novel research contributions and
experience reports in several research domains
whose synergy and interrelations enable the loT vision.
TIOT focuses on system designs, end-to-end architectures,
and enabling technologies, and on publishing results and
insights corroborated by a strong experimental component.

Submissions are expected to provide experimental evidence of their
effectiveness in realistic scenarios and the related datasets. The submission

of purely theoretical or speculative papers is discouraged, and so is the use of
simulation as the sole form of experimental validation.

Experience reports about the use or adaptation of known systems and techniques

in real-world applications are equally welcome, as these studies elicit precious insights
for researchers and practitioners alike. For this type of submissions, the depth, rigor, and
realism of the experimental component is key, along with the analysis and expected impact
of the lessons learned.

Association for
Computing Machinery

For more information and to submit your work,
please visit https://tiot.acm.org.

Advancing Computing as a Science & Profession
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elcome to the December 2108 /nroads, a special issue that celebrates the

50th anniversary of the founding of the SIGCSE! This culminates work that
began in March of 2017 when the SIGCSE Board asked us to celebrate the special
interest group’s semicentennial with a special edition of /nroads. We, along with
our guest editor Jane Prey, have been working steadily since then to bring this
issue to fruition. SIGCSE’s history, current challenges, and possibilities for the
future are explored and enticingly spiced with personal reflections from educators
who cover the career spectrum, old-timers and first-timers alike. Jane’s guest
editor’s message gives further details. Enjoy.

The familiar /nroads elements throughout the issue have a fiftieth anniversary
twist. Notably, on the Back Page, John Barr offers a puzzle containing images
from the last five decades (including ones of us!) that you must match to the cor-
rect decade. Check your work with the solution on page 108.

Barbara Boucher Owens describes the two prizes that ACM awards each
year to computer science educators. Appropriate to this special issue, she has
also gathered photos of past award winners. We thought this was so interesting
that we asked her to run a pair of contests as well. You can find the URLs for the
contests at the end of her article and on the /nroads website. These links will go
live upon the arrival of this issue to your doorstep/inbox. Winners of the contests
will receive free registrations to the SIGCSE Symposium this year. The deadline for
submissions is before early registration for SIGCSE 2019 begins.

It seems just yesterday that we were welcoming Daniel Zingaro to our Editorial
Advisory Board. Alas, Daniel is stepping down from the EAB in order to focus on
achieving tenure. Daniel has provided many excellent reviews with key insights to
help authors improve their work. We will miss Daniel on our Board and ask that
you forward names on to us to fill his shoes!

Finally, this truly special issue could not have been accomplished without our
guest editor, Jane Prey. From the outset, we knew we needed a guest editor for
this issue, and we knew just whom to ask. In serving the SIGCSE community for
well over 25 years, Jane knows everybody! Her special knack of twisting arms,
cajoling, and sweetly nudging was just what we needed to get busy special-issue
authors to write and submit their articles on time. Jane has done a beautiful job
and we want to express our heartfelt thanks for taking on this project despite the
pressures of professional duties, retirement, and ‘grandmotherdom.” Jane, thank
you from all of us—the readers, the authors, and, especially, Mark and Laurie. <

Mark Bailey and Laurie Smith King
Editors-in-Chief

DOI: 10.1145/3284635 Copyright held by authors.
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CUEST EDITOR'S MESSAGE

t’s hard to believe we're celebrating the 50th anniversary of SIGCSE this year. What a
remarkable achievement, and | can’t believe | was there for almost all of it!! This issue of
Inroads brings together many views of the SIGCSE we know and love.

We have several different sections in this issue.

SIGCSE: The Beginning—our history and reflections from several of those who were there.

SIGCSE: Now and Moving Forward—comments about who we are and future aspirations.

SIGCSE: Trends and Reflections—from people who have greatly influenced how we
think about computer science education today.

And a section that gives us things to ponder about.

SIGCSE: The Next Fifty Years—thoughts about us as an organization and as a profession.

SIGCSE: The Open Challenges—what are some of the roadblocks coming down the pipe?

And my favorite section.

My SIGCSE: Personal Reflections of Computing Educators—the sharing of experiences
and thoughts on the impact of SIGCSE on their careers from some members of our
community.

Thank you to all the contributing authors—being asked to think about an ill-defined topic
and sharing personal thoughts and experiences is very different from writing about current
research results. But you all did it with great enthusiasm and passion. | have learned so
much from our fellow SIGCSE members.

| am most grateful to our reviewers—Andrew McGettrick, Bob Beck, Dan Joyce, Deepak
Kumar, Ellen Walker, JD Doughty, Judy Sheard, Mark Allen Weiss, Paul Tymann, Tom Cortina,
and Tracy Camp. They had to put on a different reviewer cap reading these articles, and
they didn’t require much nagging!

And, of course, a big THANK YOU to Laurie King and Mark Bailey, the current editors of
Inroads for helping me pull together this issue. They offered great advice, held my hand while
| worked through the paper submission system and kept me on task! They were GREAT!

| hope you take the time to read through these articles. They reflect our history—who we
are, what we care about, and our thoughts about what’s coming up.

And finally, thanks to all of you for being part of the SIGCSE family and making it the
dynamic organization it is. Looking forward to another 50 years of computing education
sharing and friendship. <

Jane Chu Prey

Jane Chu Prey
Co-Chair

ACM Education Board
Fort Meyers, FLL 33912

[aneprey@gmail.com

DOI: 10.1145//3284633 Copyright held by author/owner.
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SIGCSE Annual Awards:

Call for Nominations and Contest

here is your picture? In order to
encourage all SIGCSE members
to actively participate in honoring

those colleagues who make our organization
great, l want to highlight both those who
have already received awards and to
underscore the responsibility of members to
joinin the nomination process.

You may be aware that SIGCSE has two
major awards, both presented at the annual
SIGCSE Technical Symposium.

The SIGCSE Award for Outstanding
Contribution to Computer Science
Education honors an individual or group
in recognition of a significant contribution
to computer science education. The
contribution should have had long lasting
impact on, and made a significant difference
in, computing education.

The SIGCSE Award for Lifetime Service
to the Computer Science Education
Community honors an individual who has
a long history of volunteer service to the
computer science education community.

Although not a SIGCSE Award, per
se, ACM also annually awards computing
educators with the Karl V. Karlstrom
Educator Award since its inception in 1989.

Additionally ACM members may be
recognized with advanced member grades
of senior member, distinguished member,
and the pinnacle ACM Fellow designation.

by Barbara Boucher Owens

As SIGCSE members, | want to
emphasize that it is your responsibility to
consider nominating your colleagues for
these awards and designations.

| am announcing upcoming contests to
identify the SIGCSE award winners’ pictures.
There will be two online contests, one for
each type of award that SIGCSE gives.
The prize for each will be a one-year free
membership to SIGCSE.

SIGCSE has given one Outstanding
Educator Award per year since 1981 except
1984 none and 2007 two (38 awards) and
has given one Lifetime Service Award per
year since 1997 (22 awards).

The location of the contest is
https.//cs.hamilton.edu/SIGCSE50contest/.

Keep your eyes peeled for an announce-
ment the contests are open and use
the URL above to access both Contests!
Good luck! <

Barbara Boucher Owens, PhD
Emeritus Faculty, Southwestern
University

Georgetown, TX USA
owensb@southwestern.edu

DOI: 10.1145/3284631 Copyright held by author/owner.
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&) AWARD NOMINATIONS SOLICITED

As part of its mission, ACM brings broad recognition to outstanding technical
and professional achievements in computing and information technology.

ACM welcomes nominations for those who deserve recognition for their accomplishments. Please refer to the ACM Awards
website at https://awards.acm.org for guidelines on how to nominate, lists of the members of the 2018 Award Committees,
and listings of past award recipients and their citations.

Nominations are due January 15, 2019 with the exceptions of the Doctoral Dissertation Award (due October 31, 2018)
and the ACM - IEEE CS George Michael Memorial HPC Fellowship (due May 1, 2019).

A.M. Turing Award: ACM'’s most prestigious award recognizes contributions of a technical nature which are of lasting and major technical
importance to the computing community. The award is accompanied by a prize of $1,000,000 with financial support provided by Google.

ACM Prize in Computing (previously known as the ACM-Infosys Foundation Award in the Computing Sciences): recognizes an early-
to mid-career fundamental, innovative contribution in computing that, through its depth, impact and broad implications, exemplifies the
greatest achievements in the discipline. The award carries a prize of $250,000. Financial support is provided by Infosys Ltd.

Distinguished Service Award: recognizes outstanding service contributions to the computing community as a whole.

Doctoral Dissertation Award: presented annually to the author(s) of the best doctoral dissertation(s) in computer science and
engineering, and is accompanied by a prize of $20,000. The Honorable Mention Award is accompanied by a prize totaling $10,000.
Winning dissertations are published in the ACM Digital Library and the ACM Books Series.

ACM - |IEEE CS George Michael Memorial HPC Fellowships: honors exceptional PhD students throughout the world whose research
focus is on high-performance computing applications, networking, storage, or large-scale data analysis using the most powerful
computers that are currently available. The Fellowships includes a $5,000 honorarium.

Grace Murray Hopper Award: presented to the outstanding young computer professional of the year, selected on the basis of a
single recent major technical or service contribution. The candidate must have been 35 years of age or less at the time the qualifying
contribution was made. A prize of $35,000 accompanies the award. Financial support is provided by Microsoft.

Paris Kanellakis Theory and Practice Award: honors specific theoretical accomplishments that have had a significant and demonstrable
effect on the practice of computing. This award is accompanied by a prize of $10,000 and is endowed by contributions from the Kanellakis
family, and financial support by ACM’s SIGACT, SIGDA, SIGMOD, SIGPLAN, and the ACM SIG Project Fund, and individual contributions.

Karl V. Karlstrom Outstanding Educator Award: presented to an outstanding educator who is appointed to a recognized educational
baccalaureate institution, recognized for advancing new teaching methodologies, effecting new curriculum development or expansion
in computer science and engineering, or making a significant contribution to ACM’s educational mission. The Karlstrom Award is
accompanied by a prize of $10,000. Financial support is provided by Pearson Education.

Eugene L. Lawler Award for Humanitarian Contributions within Computer Science and Informatics: recognizes an individual or a group
who have made a significant contribution through the use of computing technology; the award is intentionally defined broadly. This
biennial, endowed award is accompanied by a prize of $5,000, and alternates with the ACM Policy Award.

ACM - AAAI Allen Newell Award: presented to individuals selected for career contributions that have breadth within computer science,
or that bridge computer science and other disciplines. The $10,000 prize is provided by ACM and AAAI, and by individual contributions.

Outstanding Contribution to ACM Award: recognizes outstanding service contributions to the Association. Candidates are selected
based on the value and degree of service overall.

ACM Policy Award: recognizes an individual or small group that had a significant positive impact on the formation or execution of public
policy affecting computing or the computing community. The biennial award is accompanied by a $10,000 prize. The next award will be
the 2019 award.

Software System Award: presented to an institution or individuals recognized for developing a software system that has had a lasting
influence, reflected in contributions to concepts, in commercial acceptance, or both. A prize of $35,000 accompanies the award with
financial support provided by IBM.

ACM Athena Lecturer Award: celebrates women researchers who have made fundamental contributions to computer science. The award
includes a $25,000 honorarium.

For SIG-specific Awards, please visit https://awards.acm.org/sig-awards.

Vinton G. Cerf, ACM Awards Committee Co-Chair John R. White, ACM Awards Committee Co-Chair

Insup Lee, SIG Governing Board Awards Committee Liaison Rosemary McGuinness, ACM Awards Committee Liaison
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NEWS

News from the SIGs

SIGCSE, we bring you greetings from Amber Settle, who

F or this special issue celebrating the 50th anniversary of

also previews the conferences that SIGCSE will present

as it begins its second half-century.

From our SIGCSE reporter and
SIGCSE chair, Amber Settle.

The past year was a significant
milestone for us as SIGCSE celebrated
its fiftieth anniversary in 2018. Thanks
to the efforts of guest editor Jane
Chu Prey and the many SIGCSE lead-
ers who authored the articles in this
issue, you will learn a lot about what
SIGCSE has done since 1968 and what
the future may bring for our SIG. |
would also like to take the opportu-
nity to thank Briana Morrison for her
hard work in creating and sharing her
weekly posts to the SIGCSE mailing
list celebrating the anniversary.

As SIGCSE moves into its second
half-century the organization contin-
ues to evolve, and some of the most
exciting things to come in the next
year concern the SIGCSE conferences.

The 2019 SIGCSE Symposium
will be the fiftieth, and the organiz-
ers are planning a variety of special
events during the conference to
celebrate. The conference is taking
place February 27th to March 2nd
in Minneapolis, Minnesota, USA, and
the organizers plan to honor our
history while sharing their vision of
the next 50 years. The SIGCSE Board

8 acmlInroads 2018 December = Vol.9

is providing $50,000 to support
events at the conference, and part
of the support will be for 50 Travel
Grants to be provided for attendees
to the conference. The conference
will offer the usual papers, panels,
special sessions, workshops, birds-of-
a-feather sessions, demos, lightning
talks, posters, nifty assignments, and
pre-symposium events that make the
conference a whirlwind of activity,
but the social events and other activ-
ities will have special meaning thanks
to the anniversary. It is a conference
you simply do not want to miss.

The next SIGCSE conference
of the year is a new one. For the
first time ever SIGCSE will sponsor
SIGCSE Global, which will be held in
Chengdu, Sichuan, China from May
17th to May 19th. Initially the confer-
ence will be held every other year,
and it is designed to be hosted in
countries that are not already served
by an existing SIGCSE conference.
The details of what types of sub-
missions will be accepted will be
announced to the SIGCSE mailing
list as the conference and program
committees are finalized and the call
for proposals written. You will want to
watch for announcements about the
conference, since it provides a unique
opportunity to visit one of the nicest

No. 4

by Ellen Walker

Hiram College

As SIGCSE moves
into its second
half-century the
organization
continues to
evolve, and some
of the most
exciting things to
come in the
next year concern
the SIGCSE
conferences.

cities in China. Chengdu is the capital
of the Sichuan province and well
known for its conservation centers
for giant pandas. The SIGCSE Global
conference will be offered alongside
the ACM Turing Celebration Confer-
ence, which will provide opportunities
to hear keynotes from Turing Award
winners as well as other prominent
computing researchers.

Next up is the 2019 ITICSE con-
ference held in Aberdeen, Scotland
from July 15th to July 17th. While the
activities at the conference remain
the same as in previous years and
include working groups, keynotes,
papers, panels, posters, and tools,
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SIGCSE into
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moving forward with as much energy
as went into its first half-century.

tips, and courseware sessions, the
conference is benefitting from collab-
oration with two European comput-
ing organizations. Beginning in July
2018 the ITICSE steering committee
was expanded to include represen-
tatives from Informatics Europe and
ACM-Europe, and the collaboration
should improve the experience for all
attendees by ensuring that ITiICSE is
the premiere computing education
conference held in Europe. One im-
mediate benefit of the collaboration
in 2018 was a cash prize for the best
paper which was sponsored by the
ACM-Europe Council. Hopefully the
collaboration will result in other posi-
tive changes, and | encourage you to
attend and see for yourself.

The last 2019 SIGCSE conference
is ICER located in Toronto, Ontario,
Canada from August 12th to 14th. This
is the first time that the conference
will be located in Canada during its
North American rotation. As usual
ICER will offer papers, lightning talks,
and posters as well as the Doctoral
Consortium and workshops and
the focus will remain on computing
education research. The computing

education research community has
seen explosive growth in submissions
during the past several years, and

we expect that Toronto will con-
tinue the trend. Since the currently
single-track conference is already a
daunting three days in length, further
expansion of the conference may
involve a change in how sessions are
offered. The ICER organizers are hard
at work on a proposal for a change in
format, and Toronto is likely the first
place that any change would debut.
These changes are promising for

us as a SIG since the growth of the
conference is a sign of the increasing
maturity of the computing education
research community. | hope that you
will come to Toronto to celebrate the

Canadian debut of ICER and see what

exciting changes are in store for the
conference.

The end of 2018 and the start of
2019 mark a push for SIGCSE into its
next 50 years, and the many changes
coming to the SIGCSE conferences
show that our SIG is moving forward
with as much energy as went into its
first half-century. | hope that you will
attend at least one SIGCSE confer-
ence in 2019 so that you can experi-
ence the excitement first hand. «

NEWS

For more information on these SIGs, see the
following websites

SIGCSE: www.sigcse.org
SIGITE: www.sigite.org
SIGMIS: www.sigmis.org
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SIGCSE: The Beginning

On Fifty Years of
ACM SIGCSE

John R. White, Past ACM CEO, Past ACM President

S | G C S Eis one of the oldest, largest, and strongest

SIGs within the ACM, and epitomizes
what ACM looks for and hopes for in a Special Interest
Group. ACM gives SIGs significant autonomy to build and
serve technical communities. With that autonomy comes a
tremendous responsibility to not just declare the existence
of a technical community, but to create and oversee the
evolution of successful, high-quality technical activities for
that community. SIGs are the heart and soul of ACM.

From its founding in 1968, SIGCSE has focused on computer
science education, one of the pillars of ACM’s mission. In 1968
there were very few departments of computer science, but the
field was emerging. The first ACM curriculum in computer sci-
ence, Curriculum ‘68 [1], had just been published, and SIGCSE
almost immediately began to focus on helping educators un-
derstand and implement the recommendations in Curriculum
‘68. Over the intervening fifty years, SIGCSE has continued to
contribute to ACM curriculum efforts, help shape ACM’s ac-
creditation activities, and, more importantly, define and grow
what has become the world’s most significant venue for explor-
ing all aspects of computer science education—the SIGCSE
Technical Symposium. Along the way, SIGCSE has expanded
its mission and vision to include issues related to K-12 comput-
ing education and full inclusion and full access for all groups.
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SIGs are the heart
and soul of ACM.

To the founders of SIGCSE who are still with us, to the vol-
unteers who shaped the early days of SIGCSE and defined its
focus, and to the decades of SIGCSE leaders and volunteers
who followed and shaped what SIGCSE is today—“Thank You.
Thank you for making SIGCSE such a significant part of ACM.
Thank you for shaping and improving computer science educa-
tion at all levels. And thank you for contributing significantly to
making ACM the premiere society in computing. «

References
1. ACM Curriculum Committee on Computer Science. 1968. Curriculum 68:
Recommendations for Academic Programs in Computer Science. Comm. ACM 11, 3
(Mar.1968), 151-197.
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SIGCSE: The Beginning

“A Hop, Skip and Jump”
A Personal Journey Down
SIGCSE Memory Lane

Robert M. Aiken, Temple University

Robert “Bob” Aiken was a founding member of SIGCSE
in 1968 and became its first secretary. Between 1969
and 1973, Bob was the editor of the SIGCSE Bulletin where
he generated publications volume 1, number 3, through
volume 5, number 2. He served on the SIGCSE board
of directors between 1975 and 1977 and then served as
SIGCSE chair between 1977 and 1981. Between 1981 and
1985, he again served as a member of the board of directors.
In 1995 he received the SIGCSE Outstanding Contribution
to Computer Science Education award and in 1999 he
received the SIGCSE Lifetime Service to Computer Science
Education award. In 2002, Bob became an ACM Fellow.

PROLOGUE

Several months ago, the editors of the ACM Inroads invited me
to submit an article that discussed the early days of SIGCSE for
a special issue of the magazine titled, “Celebrating SIGCSE@50”
Since then several articles and blogs have appeared covering
various points on which I was basing my paper. Thus, in consul-
tation with the guest editor, Jane Prey, my contribution focuses
more on personal perspectives that reflect some of the interest-
ing events and experiences that occurred as SIGCSE evolved.
So, let me take you on a journey as we follow SIGCSE’s evolu-
tion focusing on some of the key elements and milestones of its
growth. I hope you enjoy this personal journey and learn some
interesting snippets along the way.

GESTATION

Imagine that you are a 27-year-old freshly minted PhD. That was
me in August 1968. I had just taken a position as an Assistant
Professor of Computer Science at the University of Tennessee.
My colleague (and boss), Gordon Sherman, encouraged me to
attend the 23rd National ACM Conference, which was held in
Las Vegas August 27-29. I jumped at the idea and during that
visit, I met several early proponents of computer science edu-
cation, including Elliot Organick. Elliot invited me to meet with

a number of colleagues to establish a working group. Twenty
of us signed a petition to get the ball rolling—many of them
friends and colleagues of Elliot. The process for starting a spe-
cial interest group (SIG) was that ACM would finance and sup-
port the work of a Special Interest Committee (SIC) for one
year. To become a SIG, the SIC needed to show during that year
that it was a viable entity by publishing at least one newsletter,
appointing a set of officers, and recruiting enough members to
make it self-supporting.

The setting was hardly auspicious—a smoky, small confer-
ence room in one of the hotels on the Las Vegas Strip. However,
the people involved more than made up for the less than propi-
tious surroundings! One can find a copy of the petition signers
in “Celebrating SIGCSE’s 50th Anniversary!” [6]

This visit to Las Vegas definitely expanded and enriched my
computer science education horizons but left me a bit poorer in
the pocketbook (i.e., having to borrow money to pay my room)!
However, that is a story for another time.

Through announcements at the ACM Annual Meeting, the
Spring and Fall Joint Computer Conferences (SJCC and FJCC),
and via the Communications of the ACM, we were able to reach
out to the CS education community to spread the word regard-
ing our efforts to form SIGCSE. By late 1969 more than 200
colleagues had written to ACM headquarters signaling their
support for chartering SIGCSE. We were successful in this en-
deavor and as noted in [3] we officially became a SIG in 1970.
Later that year we had 143 attendees at our first technical sym-
posium. Unbelievable that we now have over 2,700 members
with a significant number of colleagues from outside North
America and we attract more than 1,600 attendees to our annu-
al technical symposia.

As noted in [2], significant activity was well under way in-
cluding planning for the first SIGCSE technical symposium
(Houston November 1970) and a meeting scheduled for No-
vember 18, 1969 at FJCC. One of the key topics being discussed
was “Accrediting Computer Science and Computer Technology
Programs — Pros and Cons!” Accreditation continued to be a
hot topic for many years and ACM (with significant SIGCSE
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support), in collaboration with the IEEE Computer Society, formed
the Computing Sciences Accreditation Board (CSAB) in 1984.

A key point in making SIGCSE successful was the recog-
nition that the Bulletin and proceedings were its foundation.
They were central in keeping SIGCSE
members informed and up-to-date, as
well as providing a forum for exchang-
ing ideas and publishing CS education
research. With that in mind we also
knew that our biggest cost was produc-
ing and mailing the Proceedings of the
Technical Symposium to all the mem-
bers as part of their dues. Our goal was
to operate on a “break-even” basis yet
continue to include the Proceedings as
one of the four Bulletin issues. (Those
members who attended the symposia
thus received two copies though when
they registered they were given the op-
tion of foregoing their second copy.) We were able to maintain
this “balance” though the parameters changed when the Bulle-
tin went on-line, and Inroads was established.

PROMOTING SIGCSE
As early as the 25th ACM National Conference in September
1970, SIGCSE had an active and visible presence sponsoring
five sessions [4].

1. General Education in Computer Science

2. Undergraduate Education in Computer Science

3. Graduate Programs in Computer Science

4. Organizing for Computer Science Education

5. Computer Science Education and Industry — A Dialogue

In addition, several members of SIGCSE participated in the
First International Federation for Information Processing (IFIP)
World Conference on Computer Education (Amsterdam,
1970) including yours truly. My primary purpose was to pres-
ent a paper describing SIGCSE and to encourage participants
from around the world to join and work with us. As noted in a
Bulletin article [5] summarizing papers presented at this con-
ference “SIGCSE is presented by Aiken. He reviews the organi-
zation accomplishments and goals and indicates a desire to see
SIGCSE serve as an international forum for computer science
education at the university level”

One of the most rewarding aspects of attending this con-
ference was meeting leading European computer scientists
and learning how they were addressing many of the same is-
sues we were tackling in North America. A later highlight was
a two month trip my wife and I took in the summer of 1973
driving through Eastern Europe, Turkey, Greece and Italy. This
was during the “Cold War”—an era when it was often difficult
to accomplish tasks such as crossing borders, changing money;,
getting necessary government approvals for vouchers, arranging
2018 December
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As early as the
25th ACM National
Conference
in September 1970,
SIGCSE had an
active and visible
presence sponsoring
five sessions.

meetings with colleagues at their offices, etc. We learned that
patience really was a virtue! The one constant was that our col-
leagues, and people in general, were open and eager to develop
relationships that transcended politics. SIGCSE was/is one such
vehicle to overcome artificial barriers.

We mostly stayed in campsites and
visited as many universities as possible. In
Eastern Europe we were fortunate to visit
colleagues teaching computer science at
universities in Hungary, Rumania, (then)
Czechoslovakia, and Bulgaria including
Professors Boyan Penkov in Sofia, and
Michal Chytil in Prague. Subsequently, I
visited both of them giving lectures and
discussing both SIGCSE and mutual re-
search interests. I know that many of you
have had similar experiences (perhaps
without the camping aspect!) and have
not only made numerous international
friends but contacts for your departments and universities. Some
of you have also shared mutual research interests that resulted in
joint papers and collaborative research projects.

SIGCSE BULLETIN

The Bulletin has been the mainstay and lifeline for communi-
cating among our members—particularly in the early days. The
Calendar of Events was our only means for providing members
with the latest information on key dates and places for upcom-
ing events. The Bulletin also included Letters to the Editor, pa-
pers on current topics (often courses and curriculum) as well as
observations from the Chair and Editor regarding items/topics
of special interest. When I took over as Editor in 1969 (with Vol.
1 #3) we typed each issue on special mats. I hired undergrad-
uates to do the typing and for four years we typed, edited and
mailed the masters to ACM headquarters. Our ACM liaison
then organized the printing and mailing. Irene Hollister, Brid-
get Gann and Fred Aaronson were among those at ACM HQ
who were of tremendous assistance in our early days. It normal-
ly took 4—6 weeks from when we began typing and putting an
issue together until our members received it. The issues were
usually 20+ pages with several of them approaching 50 pages!
We published three regular issues of the Bulletin per year plus
the Proceedings as a fourth issue. It took numerous hours to
put together an issue since any typing mistakes had to be pains-
takingly fixed, all graphs, etc. had to be hand drawn and fact
checking was quite time consuming. Moving this process to a
computer-based system was a HUGE plus!

John Impagliazzo was kind enough to send me some mem-
ories of when he took over the editing of the Bulletin in 1997.
I quote from a recent note from him. “When I inherited the
SIGCSE Bulletin from Jim Miller, he gave me two boxes of re-
pro paper to mount articles, images, and the like. I figured it
was time to throw out the old and ring in the new. So, I guess
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we went from matte repro paper to computer typed process-
es in 1997. The magazine ACM Inroads began with the 2010

March issue. That was the point of bifurcation with the SIGCSE

Bulletin continuing and ACM Inroads starting with Vol 1, No 1.
ACM Inroads followed the publication
policy of ACM. However, I did devel-
op some guidelines before 2010 for the
SIGCSE Bulletin” John later mentioned
that ACM required the use of Quark
software, which at the time was the
professional software required by the
publications division of ACM.

Even though communication modes
have changed significantly with email,
all forms of social media, and other as-
sorted technology, the Bulletin remains
(at least for me) a key way in which we
share information with our members
except now it is electronically rather
than paper. In addition, ACM Inroads provides us a forum to
broadly disseminate opinions, articles and research papers in
computing education.

HOT TOPICS AND DEBATES

Yes! There even were programming “language wars” and “heat-
ed discussions” on other topics in the early days of SIGCSE.
For example, should one teach FORTRAN, ALGOL or, later,
PASCAL as the programming language in the first course for
computer science majors? Should machine or assembler lan-
guage programming be included as a requirement for a com-
puter science major?

However, even more strongly worded opinions surfaced
in discussions regarding whether computer science should
be strictly a graduate level offering—both at master and PhD
levels—or whether it was robust enough as a discipline to be
offered as an undergraduate major. Of course, we reached no
definitive conclusions, but the opinions expressed were certain-
ly eloquent and often vociferous. As time went on, these ques-
tions gave way as to how to best accommodate the increasing
number of students who wanted degrees of all three types AND
how best to provide the quality and quantity of professors and
mentors to teach and guide them.

As noted above there were also early conversations regard-
ing whether undergraduate computer science programs, IF
developed, should follow some type of accreditation process.
Some members felt we should develop a set of guidelines that
would provide a minimum set of courses/topics required for
a CS major. Others said that the discipline was not sufficient-
ly mature to have agreement on what the minimum guidelines
should be. The minutes of the SIGCSE meeting at FJCC in 1969
[3] already indicated that there was considerable interest in this
topic though the only consensus was that accreditation in com-
puter science “is not in the immediate future’

... itunderlines the
importance of the
informal exchanges and
meetings one has at
a SIGCSE symposium
that simply add
an extra dimension to
the experience.

Various curricular debates spiced many SIGCSE meetings
(as well as other CS educator symposia). For example, I had
an ongoing “argument” with Niklaus Wirth regarding the role
of Artificial Intelligence (AI) in computer science ... and as
to whether it was really a “discipline”
While I maintained it was, Niklaus
saw it more as a facet of psychology
rather than a field unto itself. I don't
think either of us was able to convince
the other of our differing positions.
But our discussions, both formal and
informal, were always lively and in-
formative, and other colleagues were
quick to offer their opinions! I certain-
ly benefited from these discussions as
it helped form my later research inter-
ests, particularly the role of Al in CS
Education. Perhaps you have had a
similar experience that led to sharpen-
ing your research focus and/or proposals.

Discussions such as these have been a mainstay of SIGCSE
meetings. Many of them begin in formal settings such as a
paper or panel session and then evolve into informal chats in
lobbies, over drinks and/or dinner. I remember a particularly
lively evening when Joe Weizenbaum elaborated on some of the
major themes in his (then) recently published book, “Computer
Power and Human Reason” [7] A small group of us sat around
a table in the lobby of a (now forgotten) hotel listening to Joe
discuss his thoughts about computing, what computers could
do, might do and definitely what they should not do. This was
based not only on his famous program, ELIZA, but the reac-
tions to it and the different ways it was perceived by society.
I mention it since for me it underlines the importance of the
informal exchanges and meetings one has at a SIGCSE sym-
posium that simply add an extra dimension to the experience.

COMPUTER SCIENCE CONFERENCE
After our first technical symposium in Houston (1970) and our
second at Washington University in St. Louis (1972), SIGCSE
decided it would be beneficial to collaborate with another
group of computer educators. Starting in 1973 the technical
symposia occurred in conjunction with the Computer Science
Conference (CSC). This conference focused on research and
primarily consisted of a few invited speakers and numerous
short abstracts of ongoing computer science research activi-
ties. It provided a forum for doctoral candidates to discuss their
work and for departments to recruit, a primary feature of this
event! Originally, several large universities and corporations
sponsored it and ACM handled many of the organizing details.
CSC was a larger and more financially secure organization.
So, although SIGCSE had its own set of terrific volunteers to
organize and host the symposia, SIGCSE needed to cede to
the CSC organizers many of the decisions such as choice of lo-
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cation, registration, exhibitions, and finances. The few notes I
could find indicate this partnership ended with the joint con-
ference in Philadelphia in 1996. Shortly thereafter CSC ceased
operation.

Speaking of the 1996 SIGCSE Technical Symposium there
were a number of significant aspects that made it noteworthy.
For example, it was the start of the 50th anniversary of ACM,;
it hosted the last Computer Science Conference (Bob Beck was
chair); and it witnessed the big chess battle between man and
machine (Gary Kasparov against Deep Blue) [1]. It was also the
50th anniversary of the ENIAC and then Vice President Al Gore
(who did not show up) was going to throw the switch at the
University of Pennsylvania to commemorate that event; there
was even a history session where many pioneers were present.
John Impagliazzo, who chaired this symposium, reminded me
of several of these activities and provided salient details, and
also noted that Nell Dale engaged in her first snowball fight
with none other than .... John ©!

This was a particularly special symposium for me since I was
living in Philadelphia and was able to host a number of friends
who were attending the conference. I'm sure you have similar
symposia experiences that strike a particularly pleasant chord
with you ... which leads to me to ...

What do the following cities have in common: Houston, St.
Louis, Columbus, OH, Detroit, Washington D.C., Anaheim,
Atlanta, Detroit, Pittsburgh, Dayton, Kansas City, Indianapolis
and Orlando? One could certainly say that they are cities with
many attractions and/or have interesting histories. However,
that is not a SIGCSE-related answer ... so try again!

These cities were hosts to the first fourteen SIGCSE Techni-
cal Symposia (with St. Louis hosting two of them). As one can
note, most of them are in the Midwest. This resulted from sev-
eral factors including their proximity to numerous universities
that strongly supported both the CSC and the Technical Sym-
posia through providing volunteers (both faculty and students),
as well as financial support. Additionally, these selections pro-
vided an opportunity for large numbers of attendees from these
and surrounding regions to drive or bus to both conferences. In
those days air travel was rather expensive, and many universities
did not have large travel budgets. These locales also provided
hotels and meeting space at prices more reasonable than in larg-
er cities. Keeping travel costs as low as possible while providing
attractive and reasonable accommodations were (and remain)
critical factors in choosing sites for holding the symposia.

IMPACT OF SIGCSE

It is difficult to fully assess the impact that SIGCSE has had on
its members as well as the field of Computer Science Educa-
tion—both directly and indirectly. For me, it has had a signifi-
cant impact both professionally and personally. I have already
mentioned the value of the connections we have made with nu-
merous colleagues and how much we learn at our symposia and
through the Bulletin and ACM Inroads. Moreover, that does
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not take into account other factors such as learning about new
technologies, books and practices in the exhibition area. Also,
discovering new NSF programs through which we can submit
proposals ... never mind all the NSF programs that have funded
SIGCSE related projects over the years.

As an organization SIGCSE has worked with other entities
to further our discipline. Foremost among these has been our
close working relationship with the ACM Education Board
(and its successors). SIGCSE, through the efforts of a number of
its members, has also worked closely with other organizations,
such as the IEEE Computer Society, ABET and the Educational
Testing Service on a number of important projects including:

« Curriculum Development (and subsequent reports)

« Accreditation Activities

« Pre-college Education

o ACM Transactions on Computing Education (TOCE)

« Special Interest Group for Information Technology
Education (SIGITE)

+ Preparing and Grading CS Advancement Placement Tests

Not to mention that SIGCSE has supported/funded a vari-
ety of its own activities that have directly benefited and recog-
nized our membership. In constructing this list, I was surprised
at how many activities SIGCSE has initiated; among others:

« Bulletin

o ACM Inroads

« Annual SIGCSE Technical Symposium

« Innovation and Technology in CSE Conference (ITiCSE)
« Doctoral Consortium

« International Computing Education Research Workshop

(ICER)

« Outstanding Contributions to Computer Science Education

Award

« Lifetime Service to the Computer Science Education

Community Award

« Committee on Computing Education in Liberal Arts
Colleges

« Regional Conferences

« Local Chapters

« Travel Grants

« Special Projects Funding

« “First-Timer” Luncheons

« Listservs

Following is a figure providing a timeline of highlights from
SIGCSE’s growth and evolution. One should not regard this as
a definitive list but rather a starting point. I know many of you
can add your own interesting perspectives/experiences to this
timeline—whether it is changes in the procedures for how pa-
pers were submitted and reviewed, to changes in registration
processes, etc. SIGCSE continues to be a vibrant community of
dedicated volunteers who impact and facilitate Computer Sci-
ence Education in many different ways. Perhaps you can share
your thoughts by sending a letter to the Editors!



The Beginning

1968 1910 > 1913 1996

[

First SIGCSE
Technical Symposium

BUILDING STRENGTH UPON STRENGTH
THROUGH FRIENDS AND COLLABORATIONS

For me, the highlight of SIGCSE (especially the symposia) was
meeting friends and making new ones. It was an especially for-
tuitous opportunity to visit and exchange information with my
international colleagues. Unfortunately, as I have “matured,
many of these colleagues have passed away. Yet, I still have
memories of all the good times, especially the discussions and
educational activities we shared. This spirit and camaraderie is
perhaps the most important aspect we experience today and
forms a legacy for SIGCSE’s future.

Moreover, the social aspects of the meetings and the sym-
posia provided highlights as well. In the early days, there was
a small group of us that started a “What is the best restaurant
in this town?” We would check with locals who would steer us
to their ‘secret tips’ (before apps and sites like Open Table). We
enjoyed stellar meals (and libations) in unique environments
from Detroit to Cincinnati to Dayton to St. Louis and many
locales in between ... and beyond. Participants from the be-
ginning included Della Bonnette, Norm Gibbs, Jim Miller, Joe
Turner, and myself. Afterwards I would host a friendly poker

1997

First ACM
Inroads

1998

game in my room in which several SIGCSE-ers participated
over the years—some with more success than others ©!

I hope you agree that the friends we make and the experiences
we share with our SIGCSE colleagues rank at the top of our most
memorable professional moments. Even in this day of social me-
dia, instant communication and electronic sharing of all types,
there is nothing to compare to the face-to-face meetings, the op-
portunity to attend presentations and panel sessions, to peruse
posters, and in general to interact directly with our colleagues.

There are so many members who have contributed to the
success of SIGCSE that it is not practical to even begin to name
all of them. However, let me mention a few from the very early
days of SIGCSE. As we look back in history, we find that Elliot
Organick (University of Houston) was the driving force behind
SIGCSE and our first chair. Aaron Finerman (SUNY at Stony
Brook and JPL) was our next and first elected chair. Ed Feustel
(Rice University) was the local activities chair and Peter Calin-
gaert (University of North Carolina) was the program chair for
the first technical symposium in Houston. For SIGCSE's second
technical symposium, the conference chair was Seymour Pol-
lack (Washington University) and the program chair was Leland
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Williams (Triangle Universities Computation Center). The first
recipient for the SIGCSE ‘Outstanding Contributions to Com-
puter Science Education” award in 1981 was Bill Atchison (Uni-
versity of Maryland) and the second recipient was Alan Perlis
(Carnegie-Mellon University). The SIGCSE Award for Lifetime
Service to the Computer Science Education Community was ini-
tiated in 1997 and first awarded to Dick
Austing (University of Maryland) and
the second to Della Bonnette (Univer-
sity of Southwestern Louisiana). More-
over, one should not forget that Della
and Jim Miller (University of Southern
Mississippi) were diligent and dedicated
early editors of the Bulletin.

Several couples were also major con-
tributors. For example, early on Betty
and Larry Jehn (University of Dayton)
and later Mary Ann and Dick Austing
headed up our symposium registration
process. For those who are interested,
you can browse through original back
issues of the SIGCSE Bulletin through the excellent ACM dig-
ital archives of the Bulletin. One can discover countless col-
leagues who have been officers, committee chairs/members
and those who served in many other volunteer positions for
SIGCSE. That does not even take into account all the authors,
reviewers, poster presenters, corporate sponsors and student
members who contributed in myriad capacities.

I apologize to those who made important early contributions
but whom I have not specifically noted. We have benefited sig-
nificantly from all their efforts and continue to build on their ear-
ly support. I would be remiss if I did not also “doft my chapeau”
to all the SIGCSE officers and volunteers who over the past fifty
years have contributed immeasurable time and effort. I hope that
you will thank them when you have an opportunity—and vol-
unteer yourself. You won't regret it! © We need your efforts and
enthusiasm as we embark on our next “50 Year Journey”!

EPILOGUE
After writing this piece I reflected on how much our field has
changed. I cannot think of any discipline that has transformed/
revolutionized and evolved as much in these past 50 years. Not
only has the content changed dramatically but so has the way
we teach. When we started SIGCSE computer mainframes
were massive, such as the IBM 360 series. No one had a com-
puter in his or her office. For large jobs we were fortunate if we
had more than one hour on the massive university mainframes
(often planned well in advance) and batch programs were run
overnight. We moved on to a text-based internet which al-
lowed us to communicate with our colleagues on simple bul-
letin boards and email. Then came the graphical WWW which
again changed the paradigm and impacted the way we taught
and communicated. We set out to create web sites and some
2018 December =
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As our field moves
even more swiftly into
the next fifty years
no one can imagine where
we are headed.

For example, how will Al
and unknown technologies
change our field?

simple interactive learning tools, still very limited by speed (dial
up) with most people only having access to the internet at their
local libraries or universities. This transition accelerated as we
added broadband and Wi-Fi to homes, schools and business-
es while losing the race for our best and brightest students to
the first wave of startups (dotcom boom). We developed online
learning platforms which have had to
adapt to the next revolution of mobile
devices, social media and MOOCs.
Students nowadays find email and the
“traditional” WW W outdated but I, for
one, am still “stuck” in that world. As
our field moves even more swiftly into
the next fifty years no one can imag-
ine where we are headed. For example,
how will AT and unknown technologies
change our field?

As a 77-year old in 2018, I have
learned that the relationships/friend-
ships are the constant and SIGCSE has
been the vehicle for the ride. As excit-
ing as technology has been/is, the people who took this journey
with me provided the greatest experiences and memories. My
hope is that you also enjoy these exciting times and treasure
the memories of your SIGCSE experiences and friendships.
SIGCSE has and will continue to evolve with the new technolo-
gies and associated challenges (diversity and privacy among the
many). I look forward to reading about what the new genera-
tion of 27-year-olds achieve and experience over their 50-year
cycle!
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SIGCSE: The Beginning

Where To From Here?

Our curriculum is not up to the challenges the world is throwing at us.

Peter J. Denning, Naval Postgraduate School

hen I received my doctorate in EE from MIT in 1968,

the name of the young field of computer science was just
getting settled. I was amazed at the audacity of the dreams of
the founders and pioneers. I was completely drawn in and I
developed a romance with computing that has never faded.

I have had the good fortune to witness the growth and
maturing of this field of education and research for the entirety
of SIGCSE's fifty-year existence. My purpose here is to look at
the high points of computing and computing education over
the past fifty years. Several major forces shaped the computing
curriculum we have today. Our curriculum is not up to the
challenges the world is throwing at us.

SHAPING FORCES OF COMPUTING

Our modern age of electronic computing began in the late
1930s and spawned computing education in the late 1940s.
Computing in the sense of methods and machines to automate
calculation and logical deduction is much older—it evolved
over at least 40 centuries before our age. Prior developments
such as procedures for doing algebra, solving equations, evalu-
ating series, Pascal’s arithmetic calculator, Napier’s logarithms,
Newton-Leibniz calculus, LLull’s logic wheels, Babbage-Love-
lace analytical engine, slide rules, and human calculator teams
set the framework of computational thinking that existed when
computer science was founded in the 1940s. I will focus here
on the main historical forces that shaped our field and how we
approached our curriculum since that time.

Machinery and systems. The first electronic digital com-
puters were built in the 1930s and early 1940s—Zuse in Ger-
many in 1938, Atanasoff and Berry in the US in 1942, Eckert
and Mauchly at Pennsylvania in 1945. All were engineers who
believed that high speed computing would benefit science and
engineering and would automate many human computational
tasks that were prone to errors.

Their machines were great feats of engineering. They had
to work out everything—how to represent data as signals in
the machines, how to build reliable circuits that would per-
form logic operations on the data, how to store data, how to
get data in and out of the machines, and how to design algo-
rithms that would control the machines. There was no theory
to guide them.

Although Alan Turing proposed his Turing machine theory
of computation in 1936, his work was initially known primarily
by a handful of mathematical logicians and was completely un-

known to the engineers who built the first electronic comput-
ers [6]. Turing became more known among computer builders
when he circulated his own detailed engineering design of his
ACE computer, inspired by von Neumann’s notes on the design
of the stored program computer in 1945. It was not until the
1950s, when the first academic programs were being born, that
Turing’s work offered the theoretical basis to make computer
science credible as a new department in universities. In other
words, as important as Turing’s work is, it did not inform or in-
spire the first electronic computers or the stored program con-
cept. Instead, the success of the first stored-program electronic
computers created the opening for Turing’s theoretical work to
become important.

For the first 40 years of computing, much of our energy was
focused on advancing the technology for reliable computing
and networking. Our early curricula reflected this by organiz-

By 1982, there were about 120
departments in the US and Canada.
Most of these early departments
were formed amidst resistance
from other departments in their
universities, which saw computer
science as a specialty of math
or electrical engineering, but not
as a separate department.

ing around core technologies, such as programming languages,
operating systems, and networks. The 1989 computing report
named 9 core technologies [2]. The 2013 curriculum report
named 16 core technologies among its 18 main knowledge ar-
eas [1]. Today’s curriculum bears the imprint of the engineering
concerns that started the field.

Academic Resistance. The first computing and program-
ming courses appeared in the late 1940s. The first CS depart-
ments were Purdue and Stanford both in 1962. By 1982, there
were about 120 departments in the US and Canada. Most of
these early departments were formed amidst resistance from
other departments in their universities, which saw computer

acm Inroads

inroads.acm.org 17


http://mags.acm.org/inroads/december_2018/TrackLink.action?pageName=17&exitLink=http%3A%2F%2Finroads.acm.org

The Beginning

Where To From Here?

science as a specialty of math or electrical engineering, but
not as a separate department. Most early departments were
therefore founded within the most hospitable school—some
in science, some in engineering, and few in business. The ac-
ademic pioneers of the day—notably Forsythe, Newell, Perlis,
Simon—spent a great deal of effort defending the new field
against skeptics who thought
it was neither a new field nor
deserving to be called a science
[5,7]. Their ideas guided the
early development of comput-
er science education. Because
most CS departments were in
schools of science or engineer-
ing, the term CS&E (computer
science and engineering) be-
came the collective term for all
the departments. After 1989,
at the recommendation of the
ACM/IEEE computing-as-dis-
cipline committee, the term
“computing” was used instead
of “CS&E” [2]. Europeans pre-
ferred the name “informatics”
By 2000, the resistance was
pretty much gone as biology, physics, aeronautics, and other
fields declared they dealt with natural information processes.

Software Engineering. In 1968-69, software developers
called for a new field, software engineering, because the exist-
ing approaches to software development were not able to take
care of concerns for dependable, reliable, usable, safe, and se-
cure (DRUSS) production software. The founders of software
engineering believed that engineering perspectives such as
fault tolerance, redundancy, and interface design could help. CS
departments responded by setting up a software engineering
course and over time some developed “tracks” containing sev-
eral courses. Some universities set up a separate I'T curriculum,
sometimes as a track in the CS department and sometimes as a
stand-alone department. In a few rare cases, software engineers
formed their own departments where all the faculty could en-
gage with engineering perspectives without being constrained
by the more abstract ways of CS departments.

Networks. In the late 1970s many CS departments were un-
happy that only a few of them were connected to the ARPANET,
which was restricted to defense contractors. They banded to-
gether and won National Science Foundation support to design
and build CSNET (computer science network). I was one of the
four co-PIs. By 1986 we had adapted ARPANET technology
and built a CS research community network of 50,000 users at
120 member institutions. The network significantly increased
research productivity in all participating CS departments. CS-
NET gave NSF confidence it could manage a large network
project, NSENET, which became the backbone of the modern
internet. Around 1989, ARPANET, CSNET, and NSENET were
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Formal methodists see
mathematical proof as the only
means to establish that
software is error-free. Software
engineers see formal methods as
one tool of many—other
tools are needed to address defects
in hardware, deterioration of
hardware, error confinement, and
detection of malware.

decommissioned because everyone got the networking they
needed from the internet.

Computational Science. Scientists had a long-standing in-
terest in computation well before the 1940s. By the 1950s, with
help from numerical analysts, they were using electronic digi-
tal computers for calculating prediction from complex models
and for analyzing experimen-
tal data. By the 1980s they had
gone well beyond this—they
had developed their own brand
of computational thinking that
they saw as a new method of
doing science. CS researchers
responded with mixed reac-
tions. Some embraced compu-
tational science as a welcome
expansion of computing; oth-
ers resisted it as the work of
amateurs with little experience
with computing. Eventually,
CS researchers and educators
overcame their reluctance and
embraced it. Computational
science appeared as a core area
in the 2013 curriculum.

Formal Methods. A very large debate opened in the 1980s
about the power of formal methods to give us reliable and de-
pendable software [9]. Proponents called it the most important
of all computing research. Skeptics cited all sorts of reasons that
mathematical proof was insufficient for the DRUSS software
objectives. The sharp words from all sides eventually quieted
down, but the underlying tension endured. It is the same ten-
sion as between the traditional math-science oriented comput-
er scientists and the software engineers. Formal methodists see
mathematical proof as the only means to establish that software
is error-free. Software engineers see formal methods as one tool
of many—other tools are needed to address defects in hardware,
deterioration of hardware, error confinement, and detection of
malware. I wish the tension would go away, but it is still there.
The two views are complementary and mutually reinforcing.

Artificial Intelligence and Machine Learning. Al was
founded in 1954 in pursuit of the goal of general machine in-
telligence. It looked at language translation, image recognition,
checkers, chess, problem-solving, robots, expert systems, and
machine learning as steps on the way to that goal. By the mid-
1980s the field had delivered so little of its big promises that
the research funding agencies began to withdraw their support,
precipitating the long doldrums dubbed “Al winter” The con-
troversial 1987 book Understanding Computers and Cognition
[11] argued that the quest for machine intelligence was fatally
flawed and proposed that we devote our energy to designing
machines that support human practices. That advice became
the key to a resurgence of machine learning (ML) in the 2000s,
when researchers found that they could apply the technology
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of neural networks to large classes of pattern recognition and
prediction, with astonishing success. In recent years Machine
Learning and Big Data Analytics (BDA) have come to depend
closely on one another. Referring to the success of ML and BDA
as “Al” is a misnomer because neural networks are unintelligent
pattern recognizing machines.
Parallel and distributed
computing. From the 1960s
computer scientists developed
strong interests in compu-
tations performed by many
processors working together.
Because of their significantly
greater speed, parallel proces-
sors became the mainstay of
supercomputing, which be-
came very popular in science,
engineering design, medical
and drug research, entertain-
ment, and more, and fomented
the revolution of computation-
al science. Also, from the 1960s, computers distributed into
many physical locations connected by a network provided ac-
cess to remote services and showed great resiliency to failures.
The 1960s dream of computer utility matured into the modern
distributed systems making up “the cloud” This long line of de-
velopments left a permanent imprint on our curricula.

EVOLVING VIEW OF WHAT COMPUTING IS
The question of whether computer science was unique or was a
science persisted for many years. Our views of what computing
is evolved through four stages over the years [4].
« In 1960s, we said we studied phenomena surrounding
computers.
« In the 1970s, we said we studied programming and all that
entailed about algorithms, analysis, and correctness.
« In the 1980s, we said we studied automation, what could be
efficiently automated by digital computers.
« In the 1990s, as other fields of science started to claim
their fields included naturally occurring information
processes, we said we studied information processes natural
and artificial. After that, the old debate about whether
computer science is science, or deserves its own academic
department, completely faded.

The curricula we taught evolved along with these maturing
views of the nature of the field. In 1968, ACM produced its first
curriculum recommendation, the first attempt at standardizing
what a computer science degree meant. In 1972 the NSF-spon-
sored COSINE (computer science in engineering) project advo-
cated placing systems courses in the core curriculum, alongside
the traditional math courses already there; operating systems
was the first systems course to be accepted into the CS core. In

The idea that computing is
universally valuable pervaded the
thinking of the founders
of computer science. Beginning
in 1960, pioneer Alan Perlis
repeatedly said that computer
automation would spread
to many fields ...

1989 the ACM and IEEE Computer Society (IEECS) cooperat-
ed on the first joint recommendation that emphasized the inte-
gration of theory, abstraction, and design—representing math,
science, and engineering—in the core. They sought to ease the
tensions between these three subgroups of the field. They be-
gan calling the field “computing” rather than “computer science
and engineering” Those ideas
dominated the 1991 ACM/
IEEE computing recommen-
dations. ACM and IEEECS
continued their cooperation
and produced major updates
in 2001 and 2013. The growth
of the field can be seen in the
increasingly complex recom-
mendations over the years.
The 1968 curriculum had three
major subdivisions; the 2013
curriculum had 175.

In recent times, our vir-
tual machine technologies
and platforms have improved so much, and chips and sensors
shrank so much, that most designers of software are seldom
aware of hardware. Some educators have argued that we no
longer need to be concerned about hardware; we should drop
our insistence that algorithms and software are intended to
control machines. Instead, we should view algorithms and soft-
ware as expressions of methods to solve problems that can be
shared and communicated with others, a view that dominated
the design of the ALGOL language in the 1950s. In his 1968
ACM A.M. Turing lecture, Richard Hamming took a dim view
of the idea that we can abstract the machine out of the picture.
He argued that the computer is at the heart of computing; with-
out it, almost everything computing professionals do would be
idle speculation. Hamming’s insight remains valid today: there
can be no computing without computers.

Along the way there has been an ongoing debate about
what programming language(s) to use in CS courses. Should
they be languages used heavily in industry, such as C, Java, or
Javascript? Or languages designed for easy learning of basic
programming concepts, such as Pascal or Python? It is ironic
that on the one hand computer languages are equivalent in ex-
pressive power, while on the other hand language choice is the
most fiercely debated issue in teaching computing. This debate
is unlikely to end.

QUEST FOR COMPUTING EVERYWHERE

The idea that computing is universally valuable pervaded the
thinking of the founders of computer science. Beginning in
1960, pioneer Alan Perlis repeatedly said that computer au-
tomation would spread to many fields and draw many people
into “algorithmizing”—his term for what we now call compu-
tational thinking.
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Computing educators became interested in the 1970s in
bringing computing’s general-purpose thinking tools into K-12
schools. That was a major challenge: few schools had teachers
with computer science knowledge. Computer literacy was seen
by many as a gentle first step toward getting computer courses
into grade schools. The first attempts at literacy courses were
little more than training in how to use word processors and
spreadsheets. They were not popular with students or teachers.
A turning point came in 1999, when a task force of the Na-
tional Academy of Engineering issued a report reframing the
goal from literacy to fluency. Larry Snyder, the chair of the task
force, wrote Fluency in Information Technology, a textbook that
became popular with high school teachers [8].

We arrive at our 50th anniversary of
the founding of SIGCSE
with a curriculum specifying what
(and how) we teach computer
science, a curriculum that evolved
over half a century.

Also in the 1990s, the College Board became interested in
an upgrade to the advanced placement test in computer sci-
ence. With help from ACM and IEEE, they launched around
2000 an advanced placement (AP) curriculum focused on ob-
ject-oriented programming with the Java language. Within a
few years, AP enrollments plummeted as students and teach-
ers discovered the material was too complex for beginners. The
College Board, in cooperation with the US National Science
Foundation, undertook a new advanced placement curriculum
organized around computer science principles, which it hoped
would provide a better return on their investment. The upgrade
was rolled out in 2016.

In 2006 Jeannette Wing reframed the issue again around
“computational thinking” (CT) which she characterized as
the thought processes that computer scientists used to solve
problems [10]. This formulation resonated with many people
who saw computing permeating into their fields and wanted
to learn how to harness the technology. As an assistant direc-
tor for the Computing & Information Science & Engineering
(CISE) directorate at the National Science Foundation, Wing
mobilized many people and resources around the goal of get-
ting a computing curriculum based around computational
thinking into every K-12 school. They sought to train 10,000
teachers in computer science. They supported the develop-
ment of the CS principles advanced placement curriculum and
concurrently the development of a new genre of CS principles
first courses in universities. Many organizations stepped up
to define K-12 curricula around computational thinking, pro-
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ducing several proposals for teachers to choose [3].

Even with all this backing the new curricula have been slow
to find their way into K-12 schools and some of the teachers are
still concerned about what they should teach and how to assess
whether students have learned it.

The definitions of CT in these proposals are quite narrow
compared to the breadth of pressing computational issues in
the world—they do not apply to complex systems, reliability
concerns, hardware, or emerging technologies such as quan-
tum computing. CT is not the defining characteristic of com-
puter science. Neither is it “the way of thinking of computer
scientists” because many in other fields have contributed sig-
nificantly to our understanding of computation.

EDIFYING CONVERSATIONS ON BIG QUESTIONS
We arrive at our 50th anniversary of the founding of SIGCSE
with a curriculum specifying what (and how) we teach comput-
er science, a curriculum that evolved over half a century. The
specification was shaped by many factors noted here.
» Strong emphasis on building technologies at the beginning
« Resistance to forming CS departments from other academic
departments that did not accept computing as a legitimate field
« Developing our own community network at the dawn of the
internet era
« Being torn by intense debates over the roles of science,
math, and engineering in our field, manifested as struggles
over how to teach software engineering and information
technology, and how much to trust formal methods for
software development
« Coming to grips with the emergence of computational
science and now the penetration of computing into nearly
every field of human endeavor
« The death of artificial intelligence and its resurrection as
machine learning and its claims about automation and the
future of humanity

This battle-hardened inheritance does not help us with
many of the pressing issues of the world emerging around us.
The worldwide connectivity we helped bring about through the
Internet has brought many benefits from shrinking the world
and globalizing trade. But it has also spawned conflicts between
non-state organizations and traditional nations, trade wars,
protectionism, terrorism, widespread detachment, fake news,
political polarization, and considerable unease and uncertainty
about how to move in the world. Access to troves of informa-
tion via the internet has begun to show us that knowledge does
not confer wisdom, and we long for wise leaders who have yet
to appear. The world we encounter in our daily lives is full of
surprises, unexpected events, and contingencies that not even
our best learning machines and data analytics can help us with.
We are now finding that many resources including sea and air
access are contested among nations; we lack means to resolve
the resulting disputes and we worry that the resulting conflicts
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[Hlow shall we shape computing
education so that our graduates can
develop the design sensibilities,
wisdom, and caring they will
need to navigate in this world
of which they will be citizens? Our
current curriculum, chock full of
courses covering the 2013 body of
knowledge, is not up to this task.

could trigger wars or economic collapses. We see that collective
human action affects the global environment but have yet to
find ways to protect the environment we will bequeath to our
children and grandchildren.

This leaves us with a big question—how shall we shape com-
puting education so that our graduates can develop the design
sensibilities, wisdom, and caring they will need to navigate in
this world of which they will be citizens? Our current curric-
ulum, chock full of courses covering the 2013 body of knowl-
edge, is not up to this task.

A place to start would be to open space in our crowded cur-
riculum to have conversations on big questions about the con-
sequences of computing throughout the world. These conver-
sations need to be interdisciplinary and intergenerational. Their
purpose would not be to solve problems but to edify—develop
mutual understanding, appreciation, and respect around these
issues. Some examples of big questions are:

« How far can automation take us? Can everything be
automated? Is there always something important left over
that cannot be automated?

« Will Al displace more jobs through automation than it
generates?

+ How can we help people whose jobs are displaced by
software and hardware we have designed?

« How do we cultivate good designers?

«+ Can we trust decisions by neural networks when given
inputs outside their training sets?

«+ Will drones and robots combine to create an automated
surveillance society?

« Is there a technological solution to the cybersecurity
problem?

« Can we make our world work when computers have been
embedded into almost all devices connected to the global
network?

« Can blockchains and cryptocurrencies solve our problems
with trust in central authorities? Are they too expensive to
maintain?

« Is civilization so dependent on computing that an attack
on a component of infrastructure, like electric grid, could
collapse civilization?

» What is the difference between wisdom and knowledge?
How are we fooled into thinking that massive internet
information is wisdom?

+ What are the social implications of brain-computer
interfaces and implants into our brains and bodies?

I do not believe any of us has answers to any of these ques-
tions. But we need to be having the conversations about them.
In so doing we need to embrace the mathematicians, scientists,
and engineers in our field. It is time to give up the old tensions
that we inherited from times long past, and work together as
brothers and sisters, mothers and fathers, old and young on
these big questions. <
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SIGCSE: The Beginning

Reflections on SIGCSE
From the Past 30 Years

Susan H. Rodger, Duke University

magine attending a conference and going to a lunch that

would change the direction of your life. That was me at
SIGCSE 1994 finding out about a new teaching position.
Since 1993, I have attended every SIGCSE Symposium and
many other SIGCSE conferences; they have impacted my
life in many ways. I have met colleagues, integrated ideas
I learned into my teaching, and even changed the direction
of my career from tenure-track research to teaching-track
focused on computer science education. In what follows
I reminisce about my experiences with SIGCSE and its
impact on me over the past 30 years.

AN EARLY CLOSE ENCOUNTER WITH SIGCSE

My first encounter with SIGCSE was in 1989, but I didn't at-
tend any of the sessions and didn't realize until later what I had
missed. At the time, I was a graduate student at Purdue fin-
ishing my PhD and looking for a faculty position. With a two-
body problem I was considering both research and teaching
positions. Teaching positions at that time meant teaching at a
4-year college. I did not know of any such positions at research
institutions. I heard about the 1989 ACM Conference on Com-
puter Science that was held in Louisville, KY, close to Purdue.
At the time, the conference was a general computer science re-
search conference held in conjunction with the SIGCSE Sym-
posium. SIGCSE had interview booths for teaching positions.
I came just for the interviews, interviewing with several small
colleges. I was nervous about the interviews and did not attend
any of the conference. I would not go back to the SIGCSE Sym-
posium for several years.

MY FIRST TEACHING POSITION

In Fall 1989, I started an Assistant Professor position at Rensse-
laer Polytechnic Institute (RPI). At RPI, I taught my own class
for the first time and fell in love with teaching. RPI had decided
that they would create a two-course sequence that weaved to-
gether the CS 2 course (data structures and analysis) with an
automata theory course. The idea was to teach automata the-
ory with related programming assignments and corresponding
data structures. The CS Department gave this task to two of
its new hires, Ellen Walker and me. Immediately I wanted to
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Figure 1: Learning Scratch at SIGCSE 2008 Kid’s Camp.

help students use software to visualize and experiment with
theoretical concepts. I worked with students to develop soft-
ware for visualizing automata theory concepts and for visualiz-
ing algorithms and data structures. In March 1992 I presented
a software tool for pushdown automata at my first Computer
Science Education (CSED) conference, the DIMACS workshop
on Computational Support for Discrete Mathematics [6]. I met
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Figure 2: SIGCSE 2008 Conference Committee: (starting bottom L and clockwise): Susan Rodger, Don Kirkwood, Jeff Forbes, Dan Garcia,

Tammy VanDeGrift, Lynn Degler, Larry Merkle, Henry Walker, John Dooley, Mark Guzdial, J.D. Dougherty, Lisa Kaczmarczyk, Sue Fitzgerald, Pam Cutter,

and Steve Wolfman. (center L to R): Ellen Walker and Cary Laxer.

many new colleagues there, with many of them being research-
ers focusing on ways to visualize graphs. Alas, this was a one-
time workshop and many of the colleagues I met were focused
on their research careers.

MY FIRST SIGCSE SYMPOSIUM IN 1993

Two colleagues at RPI saw my passion for CSED and suggest-
ed I submit my work to the SIGCSE Symposium. At the time
I did not realize this was the same conference I had inter-
viewed at years before. So, in February 1993, I attended my
“first” SIGCSE symposium, presenting a visualization for a
parallel sorting algorithm [11]. This conference was incredi-
bly different from the theory conferences I had attended. At
theory conferences I was in the minority as a woman, and the
conferences felt too competitive. At the SIGCSE Symposium
everyone was friendly and eager to talk about ways to make
their courses better and more interesting to students. The
speakers that year were Alan Kay and Elliot Soloway, two very
passionate people about CSED. At the conference I met sever-
al colleagues with similar interests, especially those who were
interested in algorithm visualization. There were also high
numbers of women. Five of the SIGCSE Board Members were
women and several became role models for me. Nell Dale was
Chair, Boots Cassel was Vice-Chair, and Harriot Taylor was
Secretary-Treasurer. They were all participating heavily in

the conference in panels and papers. I felt immediately that
SIGCSE was a community that I wanted to be a part of.

How was the SIGCSE 1993 conference different than to-
day? It was a two-day conference with 60 papers, 21 panels,
BOFs, and 11 post-symposium workshops. That’s right, 21
panels! In contrast, there were no panels at theory confer-
ences. The panels at SIGCSE were stimulating and debated
a wide variety of opinions on the direction of several CSED
topics. How were the topics of women and K-12 in computing
covered? There were two panels on women in computing (one
with Ellen Spertus and one with Anita Borg), and two papers
on women in computing. For K-12 there was one panel on
the ACM curriculum for high school. The SIGCSE Sympo-
sium was still being held jointly with the ACM Conference on
Computer Science then, a relationship that would continue
through 1996.

RETURN TO THE SIGCSE SYMPOSIUM

Returning to the SIGCSE Symposium in 1994, I presented a
paper on a software tool for visualizing parsing [5]. Algorithm
visualization was exploding by then with over ten papers that
involved software for algorithm visualization for all kinds of
areas including CS 1 concepts, operating systems and genetic
algorithms. I met many new colleagues who were dabbling in
algorithm visualization. It was also at this time that I went to

acm Inroads

* inroads.acm.org 23


http://mags.acm.org/inroads/december_2018/TrackLink.action?pageName=23&exitLink=http%3A%2F%2Finroads.acm.org

The Beginning

Reflections on SIGCSE From the Past 30 Years

lunch with Rocky Ross who brought along Alan Biermann from
Duke. Alan talked about a new teaching position Duke had cre-
ated called Professor of the Practice. Little did he or I know that
I would go back to RPI, think about that position on and off
for about 5 weeks, before finally applying. Two months later I
moved to Duke, transforming my career from a tenure-track
research position to a teaching-track position.

Figure 3: SIGCSE Board in 2008: Doug Baldwin, John Impagliazzo,
Dan Joyce, Renée McCauley, Wanda Dann, Ingrid Russell, Alison Clear,
Barbara Boucher Owens, and Henry Walker.

What were some of the topics covered at the SIGCSE 1994
Symposium? On women in computing there was one paper and
one panel. On K-12 in computing there were two papers, two
panels and a tutorial. Of those, one of the panels and one of the
tutorials were about the AP CS program. The SIGCSE Sympo-
sium would be a hotbed for discussion on the direction of the
AP CS program for years to come. There were also papers on
how to deal with large enrollments such as peer learning and
automatic grading. Enrollments were large then but not at the
levels we have today.

COLLABORATIONS FLOURISH

It was exciting to be a part of the explosion of visualizations
aiding the teaching of CSED. After meeting many colleagues in-
terested in this topic in 1993 and 1994, six of us presented a tu-
torial on visual demonstrations at SIGCSE 1995 [8]. It was very
exciting to be on my first tutorial (now called special sessions)
at the Symposium. These collaborations led me to organize my
first workshop, the Workshop on Interactive and Visual Tools,
held at Duke in March 1996 with 35 attendees.

Around this time in 1996 SIGCSE started a new conference,
ITiCSE, to be held in Europe every year during the summer.
The conference was named Integrating Technology into Com-
puter Science Education, though a few years later the name
was changed to the Conference on Innovation and Technology
in Computer Science Education (keeping the same acronym).
What was ITiCSE like in its first year in 1996? The first con-
ference was held in Barcelona, Spain and was a much smaller
conference then the SIGCSE Symposium. It had 10 long pa-
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pers, 36 short papers, posters, demonstrations and two pan-
els. The conference format was a three-day conference with the
afternoon off on the middle day for optional tours of the local
area. That format was well received and continues today. The
conference also had something new the Symposium did not—
Working Groups. Working group members came early to the
conference, worked for five days on a topic, presented during
the conference to get quick feedback, and finished a substantial
paper by the last day. I attended ITiCSE that summer and par-
ticipated in the Working Group on Visualization [4]. Working
groups are a great way to meet international colleagues, get to
know the working group members well, and develop long-term
collaborations. How were the working groups different then?
That first year we started and finished the paper all in five days!
I remember it as being quite intense, staying up late that last
night. Now Working Groups begin their work before they ar-
rive at the conference, sometimes collecting survey data in ad-
vance, and usually have significant work done when they arrive
at the conference.

WHAT AND HOW SHOULD WE TEACH?

The SIGCSE community has been a great resource for ideas
on what to teach and how to teach computer science, with a
large focus on introductory programming and more recently
on computing in K-12. There have been many fiery papers
and panels over the years at the SIGCSE Symposium with
views on which programming language to teach, and how
best to teach specific languages (e.g., introducing objects
early or late in the curriculum). One of my first experiences
in introductory programming in K-12 was with the AP CS
program, of which many in the SIGCSE community have
been involved. My participation began in 1995 when I joined
the AP CS Development Committee, the committee that
writes the exam. The AP CS exam was quite controversial
then as it switched from Pascal to C++ in 1998 and then to
Java in 2004. Since exams are developed at least three years
out, I was involved with exams in all three programming
languages.

Figure 4: Erich and Markus at the first SIGCS

Kid’s Camp in 2008.
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AP CS has always had a large presence at the SIGCSE Sympo-
sium and the AP CS commiittees have always gotten input from the
SIGCSE community. Back before I attended SIGCSE in 1990 there
was a panel on explaining how to grade faster and more consis-
tently using the experience of the detailed rubrics the AP CS pro-
gram has for grading thousands of exams in a week [2]. With the
transition of the exams from Pascal to C++ and then to Java just
5 years later, many panels were held at the SIGCSE Symposium
during this time developing direction and collecting feedback from
the community [1,9,10]. The SIGCSE community came together
in 2009 [3] when CS enrollment numbers were low, and the AP CS
AB exam was discontinued by the College Board. Many members
from the SIGCSE community contributed to developing a new AP
CS Principles exam that was given for the first time in 2017.

EMERGENCE OF THE TEACHING PROFESSOR
POSITION IN RESEARCH UNIVERSITIES

Although teaching-focused positions have been around a long
time at small colleges, they have only emerged as respected posi-
tions at research institutions in the last twenty-five years. Many
research institutions were slow to add teaching faculty positions,
but the number of positions has been increasing in the last six
years as the number of college students interested in a comput-
er science degree has increased and the need for teachers has
expanded. My title at Duke is Professor of the Practice (PoP),
a position created in the early 1990s to have a path to focus on
education in the discipline. Around twenty percent of the faculty
at Duke are in a PoP position. I learned about the PoP position
through my networking with colleagues at that SIGCSE sympo-
sium back in 1994! As these types of positions began to appear at
different research institutions, I participated in a panel session at
SIGCSE 2004 on Teaching Faculty positions [7] with others who
were in similar positions—Tom Horton at University of Virginia,
Dan Garcia at UC Berkeley, and JD Dougherty at Haverford Col-
lege (for the view at a small college). These positions with mul-
tiple levels of promotion are now at many Research Institutions
with a variety of titles such as Teaching Professor and Clinical
Professor. With the continued growth in CS majors, many re-
search institutions are hiring in teaching-track positions.

Figure 5: SIGCSE 2008 Reception - Michael Kélling, Michael Caspersen,
Carl Alphonce, Joe Bergin, and Joe Hummel.

Figure 6: SIGCSE 2008 Conference Co-Chairs: Susan Rodger and
JD Dougherty.

VOLUNTEERING, A DIFFERENT VIEW FROM
THE OTHER SIDE

In the past ten years I have had a different view of the SIGCSE
community, from the volunteer side. For years I have benefitted
from attending SIGCSE conferences. There’s the networking
and collaboration with colleagues, but there are also the ideas
I've gotten from SIGCSE conferences to make my lectures more
interesting and more engaging. In 2004 I started giving back by
helping with conferences.

In 2008 I ran the SIGCSE Symposium with JD Dougherty
in Portland, Oregon. Both of us had kids and understood the
difficulties of balancing work and family life. I had struggled to
attend SIGCSE with my young kids. At SIGCSE 1997, I brought
my 5-week-old son, so I wouldn't miss the conference. I man-
aged to give a talk while he slept in the back of the room under
the watchful eye of a colleague. But then the audience clapped,
he woke up screaming and I didn't get to attend many sessions!
At SIGCSE 2000, I was a bit smarter and talked my sisters into
coming to SIGCSE with me to watch my four-month old second
son. I was able to enjoy my son and the conference that year!
When JD and I co-chaired the SIGCSE 2008 Symposium, we
created the first SIGCSE Kids Camp to make it easier for parents
with young kids to attend SIGCSE by bringing their kids with
them. The cost of the camp was kept low to help parents. We
also had computer science activities such as Scratch program-
ming. Both JD and I took advantage of the camp by bringing our
families to the conference. My step-mother even volunteered
as a helper in the camp while my two sons attended and built
Scratch programs. We are glad to see that SIGCSE has contin-
ued the kid’s camp at every SIGCSE Symposium since then.
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Figure 7: SIGCSE 2008 Program Co-Chairs: Sue Fitzgerald and
Mark Guzdial.

Organizing the SIGCSE 2008 conference was rewarding and
a lot of work. I was quite busy running the conference, so I can’t
tell you much about what happened at the conference that year.
Hopefully everything looked smooth to the attendees. I was
able to attend all three keynotes: Marissa Mayer, Randy Pausch
(given by Dennis Cosgrove and Wanda Dann), and Ed Lazows-
ka. I tried to attend one panel session but was immediately
pulled out of it to handle a situation that had arisen. Now when
I attend a conference I appreciate all the hard work that goes
into running such an event. We documented SIGCSE 2008 by
hiring a photographer to take over 1000 pictures of all four days
of the conference and have included a few photos from SIGCSE
2008 in this article.
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FRIENDS, COLLABORATIONS, AND IDEAS

From my first close encounter with SIGCSE in 1989 to my re-
cent experience with the hot beaches of Cyprus at ITiCSE 2018,
my journey through SIGCSE conferences and SIGCSE volun-
teering over the years has led to great friends, intriguing collab-
orations, and the transfer of innovative ideas from colleagues
into my courses. Since 2010 I have been on the SIGCSE Board.
Between the Board and the conference committees, SIGCSE
has amazing volunteers, many of whom have dedicated years
of their time to the organization to make it better. It has been
a pleasure to work with these volunteers. Consider getting in-
volved as a SIGCSE volunteer so you can help make an impact

RS

for the next 50 years. <
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SIGCSE:

Now and Moving Forward

Amber Settle, Depaul University and Renée A. McCauley, College of Charleston

he Association for Computing Machinery (ACM)

Special Interest Group for Computer Science Education
(SIGCSE) was founded in 1968, and in its first 50 years
has grown to be a global organization with broad impact
across all levels of computer science education. SIGCSE
has three influential conferences, a strong volunteer base,
and activities and awards that involve participants from
over 70 countries. To continue building on its strengths, we
argue that SIGCSE needs to continue to engage its diverse
constituencies, improve its connections with other ACM
Special Interest Groups, manage growth effectively, and
continue with careful governance. In doing these things
SIGCSE will be well positioned for its next half century.

INTRODUCTION

General purpose computers have been in use since the 19407,
general-purpose programming languages emerged in the
1950’s, and the first computer science degrees were awarded in
the 1960’s [2,3,5]. It is not surprising that the ACM SIGCSE was
founded in the 1960’s, and it celebrates its 50th anniversary in
2018. In this article, we discuss the current state of the SIGCSE
organization and the directions we predict for its future.

NOW:

AN ORGANIZATION WITH BROAD IMPACT

Since its founding in 1968, SIGCSE has grown tremendously in
mission, membership, and impact.

Currently, SIGCSE has the third largest membership of 36
Special Interest Groups (SIG) of the ACM. SIGCSE is an orga-
nization with impact across the globe. Members hail from over
70 countries, and Figures 1 and 2 show the current percentages
and counts of SIGCSE members by geographic and cultural re-
gion. While many SIGs are looking to expand outside of North
America, SIGCSE has been an organization with a global foot-
print for decades. Its global impact is further exemplified by the
influence of its international conferences, that is discussed in
the next section.

SIGCSE is organized by an elected board of eight voting
members. In recognition of the importance of participation
and representation of members from across the globe, the slate
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Figure 1: Membership (percentages) by geographic and cultural region
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Figure 2: Membership counts by geographic and cultural region

of candidates for the SIGCSE Board has in recent years been
carefully chosen to enable representation reflective of our glob-
al membership.

The current SIGCSE Board consists of six members from
the United States, one member from Canada, and one member
from Australia [6].

There is such strong interest in SIGCSE activities and events in
certain regions of the world that four regional SIGCSE chapters
are currently active, one in each of Australasia, China, India, and
the United States [7]. SIGCSE chapters allow educators to foster
local connections and share ideas and experiences with comput-
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ing educators from their local region. Notably two of the local
chapters, Australasian ACM SIGCSE and China ACM SIGCSE,
host their own regional computing education conferences.

A major benefit that SIGCSE provides for the computing
education communities around the world is its sponsorship of
three premier conferences. The oldest and largest conference
is the SIGCSE Technical Symposium
(typically called “SIGCSE” but referred
to here as the Symposium to distin-
guish it from the organization), which
is in its 49th year! This four-day event,
usually held in North America in Feb-
ruary or March each year, includes
workshops, plenary sessions, papers,
panels, and exhibits, and is attended
by more than 1200 educators from all
levels of the education spectrum, and

Every level of computing
education from
primary through tertiary
is represented among
the papers, posters,
panels, and other

a quarterly newsletter, a print magazine, and much more. The
print magazine (the magazine in which this article appears),
ACM Inroads, is a particularly significant benefit provided by
SIGCSE. As an ACM magazine it focuses broadly on comput-
ing education, with articles, columns, and opinion pieces by
computer science, information systems, and information tech-
nology educators. SIGCSE fully funds
the magazine and provides access to it
for all its members.

One of SIGCSE’s strengths is the
willingness of its members to volun-
tarily serve the computing education
community by serving the SIGCSE
organization. The clear majority of
SIGCSE work is done through the ef-
forts of volunteers, including organi-
zation leadership, conference organi-

from all over the world. In its 24th year . . zation, reviewing for grant programs,
is the conference on Innovation and contrIbUtlonS that listserv management, and committee
Technology in Computer Science Ed- appear in organization/membership. While

ucation (ITiCSE). Twenty-three of the
twenty-four ITiCSE conferences have
been held in or around Europe, usually
in June or July, and SIGCSE recently committed to continuing
to host ITiCSE in this region of the world. The newest SIGCSE
offering is the research-focused International Computing Ed-
ucation Research (ICER) conference, which is in its 14th year.
Unlike its other conferences, the ICER location rotates between
North America, Europe, and Australasia and is usually held in
August or September each year. All SIGCSE conferences are
vibrant, exhibiting their largest attendance numbers in 2017.
Figure 3 shows the attendance numbers for each conference in
each of the last three years, and for comparison purposes, the
average attendance over the previous decade.
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Figure 3: Conference attendance since 2005

In addition to conferences, SIGCSE serves the computing
education community through an annual doctoral consortium,
a workshop for department chairs, a workshop for new faculty,
special projects and travel grant programs, an email list server,
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SIGCSE conferences.

smaller SIGs might struggle to find
volunteers, SIGCSE thrives due to the
hard work of hundreds of dedicated
members from around the world.

SIGCSE serves diverse constituencies. Every level of com-
puting education from primary through tertiary is represent-
ed among the papers, posters, panels, and other contributions
that appear in SIGCSE conferences. SIGCSE has long served
the needs of the computing education practitioner community.
As the computer science research community has grown, so
has their participation at SIGCSE conferences and at the annual
SIGCSE Doctoral Consortium, offered since 1998. Currently,
SIGCSE supports 20 doctoral students each year at an event
that allows them to present and get feedback on their research.

MOVING FORWARD

While SIGCSE has flourished in its first half century, there
are several areas in which the organization can build upon its
strengths and further evolve. To be as successful in its next
fifty years as it has been in its first fifty years, SIGCSE needs
to balance the needs of its diverse constituencies, collaborate
with other ACM SIGs, manage growth, and balance the need
for executive oversight with the flexibility possible through bot-
tom-up change.

DIVERSE CONSTITUENCIES

The SIGCSE community is composed of both educational prac-
titioners and educational researchers, and of course many of its
members are both. SIGCSE recognizes the value of and wishes
to serve the needs of both communities. While much of the ear-
ly work that appeared in SIGCSE conferences and newsletters
focused primarily on the needs computer science education
practitioners, SIGCSE has evolved as the computing research



community has grown—the Doctoral Consortium and ICER
conferences were both developed to meet the needs of the re-
search community. To further recognize the impact of SIGCSE
and SIGCSE members on computing education research, it is
important to note that SIGCSE members currently serve as ed-
itors and on editorial boards of the two major computing edu-
cation journals, ACM Transactions on
Computing Education and the Com-
puter Science Education journal [1,9].
While growth in computer science ed-
ucation research is crucial to the health
of the community, remaining relevant
for computing education practitioners
will remain an important focus of
SIGCSE. Indeed, many SIGCSE mem-
bers have primary research interests in discipline-specific areas
not in education, and SIGCSE wants to continue to serve their
needs as practitioners. Symposium and ITiCSE organizers work
to meet the needs of both groups, for example, by creating spe-
cial tracks for research-focused and practitioner-focused sub-
missions. Balancing benefits and events to meet the needs of
both researchers and practitioners is important for the health
of the SIGCSE organization.

In meeting the needs of practitioners alone, SIGCSE faces
challenges in serving its diverse practitioner communities. The
needs of members vary according to educational level of focus
(primary through tertiary) as well as geographic region. The in-
terests of university faculty in Africa are significantly different
from the interests of elementary school teachers in Europe, and
yet as an organization SIGCSE seeks to serve all groups. Large
conferences like the Symposium provide multiple parallel tracks,
which address the issues only to some extent. Unfortunately,
Symposium attendance is overwhelmingly North American,
and educators from other geographic regions often cannot fully
benefit [10]. Thus, it is important that SIGCSE offer conferences
and events that are accessible and relevant to members that are
diverse in both interests and geographic locations.

Interest in SIGCSE globally has reached the point where lo-
cal chapters and the conferences they support are insufficient to
meet demand. Further, with members from more than 70 coun-
tries, the expansion of SIGCSE conferences into other parts of
the world is particularly important to the future of the organi-
zation. One of the main reasons for this is that the conferences
often serve as a recruiting tool for SIGCSE membership, and
the presence of SIGCSE members across the globe is a critical
component of the organization’s success. With all of this in mind
the SIGCSE Board recently voted to pilot a fourth conference.
The conference will be modeled after the ITiCSE conference
and hosted in countries outside of Europe and North America,
with a projected start date in 2019 or 2020. The conference will
initially be held every other year, and India and China, with par-
ticularly strong computer science education communities, are
potential locations for the first two conferences.

In creating events that are relevant for diverse audiences,

How to connect SIGCSE
with members of
other SIGs remains an
open question.

conference organizers themselves should come from diverse
locations and populations. Here SIGCSE also faces challeng-
es because the organization depends heavily on member-vol-
unteers and that membership is composed primarily of North
Americans (82% in 2017), the majority of whom are universi-
ty-level educators. As one might expect the SIGCSE volunteer
base skews according to its member-
ship. Finding ways to nurture volun-
teers outside of North America and
outside of university-level institutions
is important moving forward.

OUTREACH TO OTHER SIGS

As mentioned previously, currently
there are 36 SIGs, classified into eleven
categories (with some falling into more than one category)—
applications, artificial intelligence, digital content, education,
hardware design, interaction, networking, ops and manage-
ment, performance, software, and theory. Arguably, the focus
of most SIGs is a topic area—such as artificial intelligence, pro-
gramming languages, computers and society, graphics, com-
puter architecture, to name only a few—that is the focus of
coursework at some level of education. Thus, most members
of many of the SIGs could benefit from the services of SIGCSE.

A challenge of the SIGCSE organization is to make connec-
tions with the members of other SIGs and offer services that
would benefit them. For example, while some research con-
ferences already have strong educational communities, others
might be enhanced by adding an education-track. In another ex-
ample, graduate students attending research conferences might
benefit from attending the SIGCSE new faculty workshop. Also,
SIGCSE members benefit when discipline-based researchers
contribute to education, by sharing courses, offering workshops,
and participating on curriculum-writing committees.

A challenge for SIGCSE is to figure out how to recruit these
potential constituents/collaborators. In the past two years the
SIGCSE Board and Symposium organizers have worked with
SIGCSE members active in the SIGGRAPH conference to
cross-pollinate presentations between the two conferences. In
an expansion of that collaboration six SIGs (specifically SIG-
ITE, SIGCAS, SIGGRAPH, SIGHPC, SIGCH]I, and SIGPLAN)
were invited to present at the 2018 Symposium. But these col-
laborations are too new to evaluate, and thus far there are no
other cross-SIG activities that involve SIGCSE. How to connect
SIGCSE with members of other SIGs remains an open question.

GROWTH

While SIGCSE has experienced steady growth through its five
decades of existence, that growth is poised to accelerate due to
several phenomena. First, growth in undergraduate education,
particularly in the U.S. but also globally, has spiked over the last
decade. Between 2009 and 2015 bachelor degree production in
computer and information science at not-for-profit institutions
in the United States grew 74 percent, in contrast with the 16
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percent increase seen in overall bachelor degree production
during the same period [4]. Some institutions have seen even
more dramatic growth, for example, a 300% increase in com-
puter science majors at PhD-granting institutions in the United
States and Canada [4].

Growth in opportunities for school-age children to learn
about computer science has occurred in recent years through
the efforts of many international organizations. Computer sci-
ence is mandated for children in several countries around the
world, including the United Kingdom and Finland. The impor-
tance of computer science education for school-age children
has also been recognized by many countries, several of which
do not yet require it of all students, including the United States,
Australia, and New Zealand, among many others.

The growth of educational opportunities throughout all lev-
els of education has resulted in increased demand for SIGCSE
conferences, both in terms of submissions and attendance. Two
of the three SIGCSE conferences have reached record atten-
dance and submission levels in the past two years. The record
submissions have generally resulted in more competitive accep-
tance rates, which is productive for those wishing to use such
publications for promotion and evaluation purposes. However,
it restricts the number of people able to publish in such venues.
Finding new outlets for scholarship in computer science educa-
tion is therefore crucial. As mentioned previously, it is a posi-
tive development that SIGCSE members make up the editorial
staff at the two leading computer science education journals,
ACM Transactions on Computing Education and the Comput-
er Science Education journal [1,9]. Yet, conferences remain cru-
cial outlets for computer science education publications, and as
mentioned above the SIGCSE Board hopes that the develop-
ment of a fourth conference will improve the situation.

GOVERNANCE

As mentioned previously, SIGCSE is a volunteer-organization
and one of its strengths is the number and diversity of its volun-
teer base. Volunteers run conferences, review papers and grant
applications, and facilitate access to the information shared by
SIGCSE members across the globe. As a result, these volun-
teers have knowledge of what is working well within the organi-
zation’s services and what could be improved.

Changes suggested by volunteers are typically well inte-
grated into the structure of SIGCSE events and programs. But
they can also impact a large organization in unforeseen ways,
which is why an elected SIGCSE Board remains important. The
volunteers serving on the SIGCSE Board have typically been
serving the organization for many years, often as conference
organizers or in other leadership roles in the SIG. As a part of
their service on the Board, they are privy to information nec-
essary to understand the broader impact of each conference,
event, and program offered by the SIG, as well as how the SIG
fits with relation to other SIGs and ACM. For the Board to be
effective, board members need to understand the entirety of the
SIGCSE membership, including geographic and institutional
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differences. A representational Board, with the entire Board up
for election every three years, is therefore crucial to the health
of the organization.

Effective communication among the Board, volunteers, and
other members is an important way to leverage the strengths
that each group brings to SIGCSE. Currently the SIGCSE
Board holds a business meeting at the Symposium, minutes
of each Board meeting are published on the SIGCSE web site,
and the SIGCSE chair writes a quarterly article that appears in
ACM Inroads. Volunteer leaders also meet with the SIGCSE
Board during its meeting at the Symposium. But each of these
communication methods is limited in significant ways. Finding
new ways to engage each group with each other is crucial to
ensuring that SIGCSE can adapt to the changes it faces in the
next half century.

WHAT CAN YOU DO?

As mentioned previously, what SIGCSE offers is accomplished
primarily through its volunteers. To grow its services and meet
the needs of its diverse membership, SIGCSE must continue to
grow its volunteer-base not only in terms of numbers, but also
in geographic locale, education community, interests, etc. Be a
part of the next 50 years of growth. Volunteer! Get involved! «
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SIGCSE:

The SIGCSE Symposium:

A Brief History

Robert E. Beck, Villanova University and Henry M. Walker, Grinnell College

istorically, within the framework of the Association

for Computer Machinery (ACM), events were labeled
according to their anticipated size. For example, large events
were “conferences,” smaller events (a few hundred attendees)
were “symposia,” and quite small events were “workshops.”
Decades ago, events sponsored by SIGCSE drew only a
few hundred attendees (143 at SIGCSE 1970), and this
participation level led SIGCSE’s annual event to be called a
“Technical Symposium.” Although attendance now regularly
exceeds 1200 (and was over 1500 in the past two years), the
title, “Technical Symposium,” remains and its formal name,
the SIGCSE Technical Symposium on Computer Science
Education, is shortened to SIGCSE <year>.

This document reviews the history of the SIGCSE Techni-
cal Symposia, from their first beginnings in 1970 through cur-
rent times. To organize the review, we divide the history of the
SIGCSE symposia into four main phases:

« the early years (Section 1),
« co-location with the ACM Computer Science Conferences

(and ACM Computing Week) (Section 2),

« the transition from SIGCSE as a co-located conference to a
standalone event (Section 3), and
« growth to a regular attendance of 1200 [and more] (Section 4).

After this historical overview, the article focuses upon sev-
eral components of the symposia, as they have evolved over the
years:

» symposium scope and statistics (Section 5) and
» conference sessions, exhibits, and other events (Section 6).

We conclude by looking ahead to future symposia (Section
7) and offer a list of references (Section 8).

1. THE EARLY YEARS

The first SIGCSE Technical Symposium was held 48 years ago
on November 16, 1970, at the Astrodome in Houston, Texas.
The 1960’s brought a cultural shift in the US, and it seems only
right that Unix time and SIGCSE Symposia both began in 1970.
Many universities were starting computer science degree pro-

grams, and, as noted by Nell Dale as part of the CS oral history
project [6], SIGCSE provided a community for computer scien-
tists interested in effectively teaching post-secondary computer
science. SIGCSE 1970 co-chairs were Peter Calingaert, at the
time teaching for the University of North Carolina at Chapel
Hill, and Edward A. Feustel from Rice University. It is a testi-
mony to their dedication to service to computer science that
neither can remember too many details; however, Ed remem-
bers that he and Bob Jump handled the local arrangements. Pe-
ter was responsible for the technical content, and Robert M.
Aiken from the University of Tennessee served as Editor of the
Proceedings. More than 40 papers were submitted, with 18 ac-
cepted. According to Bob Aiken there were 143 attendees at the
first Technical Symposium.

The program of the first Technical Symposium shows that the
areas of concern then remain areas of concern now. Our under-
standing of computing has evolved as have the platforms on which
we perform the computing. But the general questions, para-
phrased from the first Symposium program, have not changed.

« What is computing? Do we take a “big tent” view (e.g., do
we consider computing as a broad subject that includes
numerous elements from partner disciplines)?

« What should be taught in our computing courses? Where
does assembly language fit? How about machine learning?
Big data?

» How do we design and execute the first course in
computing? Fortran? COBOL? Basic?

2. CO-LOCATION WITH ACM COMPUTER
SCIENCE CONFERENCE
The ACM Computer Science Conference (CSC) over its his-
tory from 1973 through 1996 was closely associated with the
SIGCSE Technical Symposium. The focus of CSC was comput-
ing technology interchange [1]. A supporting goal was commu-
nication between researchers and educators across the spec-
trum of areas that made up computer science in the 1970’s to
the 1990’s. This two-way communication would lead to contin-
ually updated curricula and educational practices.

The first ACM Computer Science Conference, labeled optimis-
tically as the “First Annual,’ was held in February 1973 in Columbus,
Ohio. It overlapped on Thursday with the third SIGCSE Technical
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Symposium, a tradition that continued throughout the existence of
CSC. Those who registered for the SIGCSE Symposium were wel-
comed to attend the plenary sessions of CSC held on Thursdays.
This session in 1973 featured the invited address given by Allen
Newell from Carnegie-Mellon University, titled “MERLIN and the
Problem of Understanding” The Friday sessions for SIGCSE 1973
were held jointly with the American So-
ciety for Engineering Education Commit-
tee on Education (ASEE/CoED).

This close association with the Com-
puter Science Conference was helpful
to SIGCSE members in many ways. It
allowed those interested in teaching
computer science an opportunity to
participate in a research conference and
an education conference in the same
venue, so an attendee could pay for travel to one destination and
partake in a wide range of activities and events. The power of
CSC to draw exhibitors produced a rich connection with indus-
try and with publishers. However, CSC planning dictated many
things for the Technical Symposia, including the site, the dates,
the structure and format of the exhibits, and the need for careful
space coordination on the overlap day.

The last year of Computing Week was 1996, held in Philadel-
phia, PA, and included [4]:

» the ACM Computer Science Conference (CSC ‘96),
o the Computers and the Quality of Life Symposium (CAL

‘96), sponsored by SIGCAS (Computers and Society),

« the Symposium for Applied Computing (SAC),
o the 27th SIGCSE Technical Symposium on Computer

Science Education,

« three days of hardware, software, and textbook exhibits,

» the ACM Student Programming Contest,

« a Student Poster Session, and

o the first ACM Chess Challenge, with World Chess
Champion, Garry Kasparov, and IBM’s Deep Blue.

As this listing suggests, Computing Week evolved from two
overlapping conferences in 1973 to a much larger program that
still included the Technical Symposium as a major component.
Following tradition, SIGCSE 1996 started with a reception on
Wednesday evening, February 14. Thursday and Friday includ-
ed a full program with 78 papers, 16 panels, 9 seminars, 20
posters, and six birds-of-a-feather (BOF) sessions.

In addition to the regular Thursday-Friday program, attend-
ees could expand their background by registering for work-
shops at the end of the regular sessions. Thus, four workshops
were held on Friday evening, eight on Saturday morning, seven
on Saturday afternoon, and three on Sunday morning. (In a few
cases, one topic spanned two sessions, and, overall, the work-
shops covered 16 distinct topics.) Altogether, workshops regu-
larly enrolled 200+ people and served at least three purposes.

1. Attendees gained background, experience, and professional
development at only a modest cost.
2018 December
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2. The SIGCSE Symposium gained revenue, allowing the
registration fee for the main conference to be relatively low
(as befitting an event for academics).

3. Some airlines gave substantial discounts to travelers who
stayed over Saturday night, so attendees often could obtain
very attractive fares by attending a Saturday workshop and

returning home on Sunday.

The program of the first
Technical Symposium
shows that the areas of
concern then remain
areas of concern now.

In retrospect, two elements of ACM
Computing Week 1996 also had a sub-
stantial impact on later events, both for
ACM and for the SIGCSE Symposia.
Although submissions to SIGCSE Sym-
posia increased steadily over the years,
submissions to the ACM Computer
Science Conference showed steady de-
cline. As an example, SIGCSE 1996 could accept only 78 papers
of 205 submitted (acceptance rate of 38%) given the time and
space available for parallel sessions. However, to fill its program,
CSC 1996 accepted all 51 of its submissions (acceptance rate of
100%).

Philadelphia was chosen for the site of Computing Week
1996 and the second week of February was chosen as the date.
These choices were important for historical reasons—the ENI-
AC computer was dedicated on February 15, 1946, at the Moore
School of Electrical Engineering at the University of Pennsyl-
vania in Philadelphia. Also, ACM was founded in September
1947. In celebration of both landmarks, ACM planned “a year-
long celebration of the 50th anniversary of modern computing
that will culminate with the celebration of the 50th anniversary
of the ACM at Computing Week ‘97 in San Jose in March 1997”
[4] Several of these events (e.g., a “History Retrospective,” “Elec-
tronic Global Village,” and “Electronic Education Event”) were
held during ACM Computing Week 1996.

3. ON OUR OWN
Over the course of two years, 1997 and 1998, the world of the
SIGCSE Symposium changed dramatically!

SIGCSE 1997
The year 1997 marked the culmination of ACM’s 50th anniver-
sary celebration. As reported by Charles H. House in the Com-
munications of the ACM,
ACMOY7: The Next 50 Years of Computing incorporated a
professional conference where 1,800 attendees gathered
to listen to key technologists share their visions of the fu-
ture, with a spirited, interactive exposition spotlighting
some of the most outstanding projects on tap for future
generations [5, p. 31].

Since Computing Week 1996 had few submissions and de-
clining attendance, and since ACM wanted to celebrate its 50th
anniversary, effectively ACM97 became a replacement for a



Computing Week 1997. Also, ACM decided to reorganize its
schedule, and ACM97 was held Saturday-Wednesday, March
1-5, 1997. In this restructuring, SIGCSE 1997 had several new
elements.

» SIGCSE 1997 was held Thursday—Saturday, February
27-March 1, before ACM97, rather than being scheduled
afterwards.

o SIGCSE 1997 was run largely as an independent conference,
with its headquarters in a hotel, and not at the conference
center.

SIGCSE 1997 had a full program, with up to six parallel
sessions; some discussion considered whether sessions
should extend to Saturday as well, but this seemed more
than could reasonably be handled at this stage of the
conference’s evolution.

In line with some previous experience with conferences
on the west coast, submissions and attendance were

down somewhat. Overall, 75 of 177 papers were accepted
(including 18 of 39 from outside the United States).
Although largely independent, ACM had arranged
contracts for SIGCSE 1997, ACM97, and related activities.
Also, the same management company supporting ACM97
was also utilized for SIGCSE 1997.

As separate SIGCSE and ACM conferences evolved
during 1997, some issues related to communications and
misunderstandings arose. However, when accounts closed,
SIGCSE 1997 finished with a small budget surplus, and
SIGCSE had gained much new experience.

*

*

*

*

SIGCSE 1998

Starting in 1998, the SIGCSE Symposia have been completely
on their own—not affiliated with separate ACM conferences,
although SIGCAS has held a co-located meeting. This indepen-
dence allowed some expansion of the overall program.

» Regular sessions ran all day Thursday and Friday, and on
Saturday morning.

» A Doctoral Consortium was organized for all day on
Wednesday.

» Workshops were spread throughout the conference (but not
during other symposium sessions).

» SIGCSE 1998 coordinated with the ACM Programming
Contest.

» As was the case in SIGCSE 1996, SIGCSE cooperated
with faculty groups from two-year schools to encourage
attendance and involvement.

» A/V costs increased substantially from the past, so
conference registration was raised from $115 to $130, and
workshop registration from $40 to $45—still quite low for
national conferences!

For the next seven years the SIGCSE Symposium welcomed,
as a co-located conference, the IEEE Conference on Software En-
gineering Education and Training (CSEET). After this initial col-
laboration CSEET followed a different path for its annual event.

4. OVER 1200, AND RECENTLY OVER 1500
ATTENDEES

At the beginning, the SIGCSE Technical Symposium attract-
ed a modest group of computing professionals who had inter-
ests in computing education—both at the undergraduate and
graduate levels. Records of attendance during the early years
are spotty. The earliest records of SIGCSE attendance show 143
for SIGCSE 1970 in Houston, TX, 179 at SIGCSE 1972 held in
St. Louis, MO, 200 for SIGCSE 1973 at Ohio State University,
and 300+ for SIGCSE 1974 in Detroit, ML Interestingly, this
attendance level of a few hundred is consistent with some his-
toric ACM guidelines for the size of conferences labeled as a
“symposium.

Records of attendance during the combined ACM Comput-
ing Week also require interpretation, since attendees could reg-
ister for one conference or for combinations.

Starting in the mid-1990s, attendance records are consis-
tently available, although different sources (e.g., [7,8]) some-
times report slightly different numbers. (Perhaps an individual
could not attend because of a medical condition, or an invited
speaker received a complimentary registration.) The graph in
Figure 1 represents merged data from both [7] and [8].
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Figure 1: Conference Attendance: 1990-2018

Overall, symposium attendance was generally consistent
at 700 to 800 during ACM Computing Week. The number
decreased for SIGCSE 1997, when the symposium started on
its own, but the next several years showed a steady increase.
Finally, in 2004, attendance broke 1200 (reaching 1228), and
attendance hovered between 1180 and 1280 through 2015 (ex-
cept 1304 attended 2013—slightly above range). Most recently
SIGCSE 2017 showed a clear and substantial increase to 1501
and SIGCSE 2018 had 1731 registered attendees.

In addition to this overall pattern for attendance at the sym-
posium, three additional factors reflect the level of attendee in-
volvement.

» Symposium attendees often want to make the most of their
time; travel can be expensive, and participants often sign up
for workshops both before and after the symposium itself.
Specifically, over the years, many attendees have shown
strong and increasing interest in both pre-symposium
workshops (e.g., on Wednesday) and post-symposium
workshops (e.g., on Saturday afternoons or Sunday
mornings).
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» Many groups are using Wednesday as a time for pre-
Symposium meetings. These include a gathering of
department chairs, meeting of ACM-W, activities involving
SIGCAS and the ACM Committee on Professional Ethics,
and the Blue] community, among others.

In the 1990s, many airlines set fares so that travelers
could obtain dramatically cheaper tickets with a stay
over a Saturday night. Thus, beyond attendee interest in
workshops, attendees also had strong incentives to enroll
in one or more workshops to take advantage of cheap,
restricted fares. However, in 1996, Southwest Airlines
removed this restriction for relatively inexpensive seats,
and other airlines followed over the next few years.
Pragmatically, this change in airfare structure removed
the economic incentive to register for workshops,
although interest in taking advantage of professional
opportunities still provides strong incentives for
workshop attendance.

*

As the map in Figure 2 shows, the location for the Sympo-
sium has been spread throughout the lower 48 states. Future
sites are selected under a variety of constraints:

« a large enough city with a convention facility to
accommodate 1600 attendees;

« enough hotel rooms close by the meeting site available at a
reasonable price;

« ease of access by air, with consideration for international
attendees;

« a number of restaurant choices near the meeting site; and

« reasonable weather during the first week of March.

{

Figure 2: Locations of the SIGCSE Technical Symposia

5. SYMPOSIA SCOPE AND STATISTICS

We now turn to reflecting on the technical content of the Sym-
posia. Over the 48+ years of its existence, the SIGCSE Technical
Symposium has continued to evolve and expand, and symposium
leadership has had to balance various types of sessions to yield
an attractive and varied program. For example, plenary sessions
generally have expanded from just one or two keynote speakers
to one address each day plus assorted community events (e.g.,
a reception, a first-timers luncheon, a closing luncheon). Also,
with a limited number of time slots available over a conference,
2018 December
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conflicting demands arise in the mix of papers, panels, special
sessions, etc. For example, the addition of one panel session
might mean reduction in the number of sessions for papers.

5.1 SUBMISSIONS, ACCEPTANCES, AND ACCEPTANCE
RATES

Papers consistently comprise a substantial component of each
SIGCSE Technical Symposium. The first symposium, held on
November 16, 1970 in Houston, Texas, included the presenta-
tion of 18 papers, selected from over 40 submitted. Over the
years, the length of the symposium has expanded several times,
with regular programming progressing from one day to two
days, to two and a half days. Pre-symposium and post-sympo-
sium activities have supplemented the main program substan-
tially and attracted increased attendance and paper submissions.

In what follows, the first graph (Figure 3) presents both
the number of papers submitted and the number accepted.
Numbers of submissions for some years are not available, and
different sources (e.g., [7,8]) sometimes report slightly differ-
ent numbers, perhaps due to duplicate submissions or papers
withdrawn. As indicated, the number of submissions has var-
ied somewhat over the years, and with a reasonably consis-
tent level of about 300 submissions between 2004 and 2015.
Submissions grew to 348 for SIGCSE 2017 and to over 500
for SIGCSE 2018, and it will be interesting to observe if these
increases will continue in the future.

Turning to papers accepted, the graph in Figure 3 shows a
modest increase over the years, largely reflecting longer confer-
ences and increased number of parallel tracks. For any year, a
program committee must balance the number of papers, pan-
els, and other sessions, so the number of paper sessions may
vary modestly. However, even with adjustments from year to
year, the number of accepted papers has remained quite steady,
between 100 and 111, for about 18 years (2005-2017).

Papars
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Figure 3: Papers Submitted and Accepted

With both the number of papers submitted and the number
accepted being reasonably steady for several years, the accep-
tance rate for papers has remained reasonably steady (mostly
between 30% and 35% since 1995 or so, as shown in Figure 4.

5.2 THE PAPER REVIEWING PROCESS
For at least several decades, papers submitted to a SIGCSE sym-
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Figure 4: Paper Acceptance Rates

posium were evaluated and selected through a peer-review pro-
cess, and, as previously reported, only about one-third of submis-
sions have been accepted for almost three decades. Details of the
review and selection process, however, have evolved substantially
through this period, following at least two challenging principles.

» Program committees have encouraged all interested
SIGCSE members to collaborate in the reviewing process.
In contrast to many conferences, in which reviewers are
screened by conference leaders, SIGCSE has valued the
wide range of perspectives of its full membership.

» Program committees, of course, sought to accept the papers
most appropriate, based both on overall quality and on the
desire to organize a wide-ranging program. For example, if
numerous papers discussed CS1/CS2 and few considered
operating systems, a balanced program might include the
best of both CS1/CS2 and operating systems, even if overall
ratings for one area might be higher or lower than those for
papers in the other area.

As an example of the challenges of paper selection, SIGCSE
2000 received 219 submissions, and each paper was distributed
to at least four of 482 reviewers. With the scope of this process,
attention needed to be paid to different perspectives and prior-
ities among the many reviews received—altogether a challeng-
ing task for symposium leadership.

As might be expected, details of the submission and reviewing
process have evolved substantially over the years, often reflect-
ing practical opportunities and limitations of technology as it
evolved. Although program committees refined the submission
and review process regularly over the years, logistics, policies,
and procedures may be divided into roughly three main phases.

o Reviewing in the 1990s: Throughout the 1990s, paper
submission and review primarily utilized physical paper.

» An author would print # copies of a paper and mail the
copies to the program chair. The submission deadline might
be based on when the mail was postmarked, when the
submission was received, or some combination.

» The program chair would retain one copy for later
processing, assign reviewers, and mail the remaining n - 1
copies to reviewers.

» Reviewers would send reviews to the program chair.
Originally all correspondence was done through the postal
system, although SIGCSE 1999 Program Chair, Robert

Noonan, worked to allow some processing of email reviews.
«» Ratings and reviewer comments would be compiled

(manually for most symposia), papers ranked and selected,

and comments returned to authors via the postal system.

Overall, the paper submission and reviewing process was
dictated, largely, by paper-based technology, with papers and
reviews transmitted by postal mail.

o SIGCSE 2000-SIGCSE 2008: In 1999 when planning
SIGCSE 2000, Symposium Co-chairs, Nell Dale and Lillian
“Boots” Cassel, asked Program Chair, Henry Walker,
about the possibility of allowing the online submission
and reviewing of papers. In response, over the summer

Program committees have
encouraged all interested SIGCSE
members to collaborate in
the reviewing process. In
contrast to many conferences,
in which reviewers are
screened by conference leaders,
SIGCSE has valued the wide
range of perspectives of its
full membership.

1999, Walker worked with two students, Weichao Ma and
Dorene Mboya, and two technical consultants, Wayne
Twitchell and Theresa P. Walker, to develop a system that
allowed either online or paper submissions. (At this stage,
electronic submission was encouraged, but paper served

as an alternative for those accustomed to the traditional

approach or those with limited internet access.) The next

year, almost all papers were submitted electronically, and
with SIGCSE 2002, electronic submission was required.

Within a few years, John Dooley joined the collaborative

team, and this system was used extensively for over a

decade. Pragmatically, the introduction of an online system

had several anticipated and important consequences.

o Logistics of submission, paper handling, reviewer
assignment, paper distribution to reviewers, recording of
reviews, paper selection, and feedback to reviewers were
greatly streamlined.

o The number of reviewers per paper could be expanded,
since paper duplication and mailing were no longer required.

o After reviews were completed, they could be distributed
easily to authors, allowing efficient refining of accepted
papers based on feedback.
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o After reviewing deadlines had passed, reviewers of a
paper could view other reviews of the same paper, in
effect providing some feedback to reviewers as well as
authors.

o Within just a few years, each paper could be sent to six
or seven reviewers to obtain a particularly broad range of
perspectives.

SIGCSE 2009—present: Although an online system

allowed extensive feedback for papers by many reviewers,

nervousness was sometimes expressed regarding divergent
views and ratings. Inherently within the process, reviewers

provided their views about each paper, but reviewers did

not have an opportunity to compare differing perspectives,

to discuss strengths and weaknesses, and to work toward

a consensus. In response, the reviewing process was

expanded to yield a multi-tiered system.

o Initially with SIGCSE 2009—a small group of “Associate
Program Chairs” served to oversee sets of papers—
reading reviewers’ reviews and providing a second stage
in the overall reviewing process. By handling several
papers, this second tier could add a global perspective to
the individual papers and reviews.

o Shortly thereafter, a group of people were designated as
“meta-reviewers,” each of whom read both a group of
papers and their reviews, and then prepared an informed
summary and reflection for each paper. Overall, a
“meta-review” could highlight perspectives and insights
from several reviewers, while also providing a broad
perspective.

o Within a few years the meta-reviewing process was
expanded to include discussion of each paper by all its
reviewers, under the direction of an “Associate Program
Chair” (APC). With discussion, reviewers might refine
their own reviews, adjust their ratings, and/or provide
insights. Often, this process reduced variability and
provided authors (and the program chairs) with clearer
direction and feedback [3].

*

5.3. FURTHER CONSEQUENCES FROM ONLINE
SUBMISSIONS

As already noted, the shift to the online submission and review-
ing of papers for SIGCSE 2000 and later resolved many logis-
tical challenges and yielded several anticipated benefits. Three
additional elements may or may not have been anticipated.

o International Authors and Reviewers: The paper-based
system in place before SIGCSE 2000 relied upon postal mail
for the transmission of papers, both for submission and
for reviewing. Within North American, postal mail took
some time, but mail usually was delivered within a few days.
However, mail to and from Europe or other international
destinations often was much slower. As a result, authors
from outside North America often had to mail their
submissions significantly before a stated deadline.

Further, mail from a program chair (in North America) to
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a reviewer outside North America could take a few weeks,

and such mailing delays did not fit within timing constraints

for reviewing. Consequently, before SIGCSE 2000, papers
could not be reviewed by computing educators outside

North America. With the possibility of online submissions for

SIGCSE 2000, however, electronic submissions could be as-

signed to reviewers world-wide—greatly extending the range

of people who could participate in the reviewing process.

Reviewer Variability Study: When many reviewers evaluate

papers, questions naturally arise regarding variability in

ratings from one reviewer to the next. To help address this

question, as part of system development for SIGCSE 2000,

10 papers (largely selected at random) were assigned to

100 reviewers each, in addition to the normal process of

reviewing all the submissions. In addition to basic questions

regarding overall rating variability, the study also considered
what impact several variables might have on overall ratings.

In summary, the findings are largely reassuring, but also

may suggest directions for further exploration.

o In summary, “the following factors are NOT statistically
significant in contributing to overall paper ratings:
referee gender, referee’s country (U.S. versus non-U.S.),
familiarity of referee with subject, or paper format
(electronic submission versus hardcopy).” [13, p. 181]

o Papers with either low or high median scores had
relatively low standard deviation scores—reviewers often
agreed that papers were quite good or quite weak.

o Papers with intermediate median scores displayed higher
standard deviation scores; reviewers had relatively
broader reactions to papers that were not obviously
wonderful or obviously weak.

Reference [13] provides a more complete discussion of this

variability study.

o Timing of Author (and Reviewer) Submissions: Before

SIGCSE 2000, all paper submissions had to be mailed.
Thus, to be confident that mail would arrive in time for the
reviewing process, authors typically completed and mailed
their manuscripts several days before a deadline. Even if
consideration of a submission was based upon a postmark,
the paper still had to arrive within a time interval, so it could
be distributed and reviewed. Pushing a deadline too closely
might result in a paper not being eligible for consideration.
Electronic submissions, naturally, changed such timing
considerations [10,11]. Papers could be submitted the night
of a deadline and still be included within the reviewing pro-
cess. As a result, many authors would submit papers close
to a stated deadline. By SIGCSE 2010 and SIGCSE 2011, the
clear majority of papers were submitted within a few days,
or even within a few hours, of the stated deadline. For exam-
ple, the graph in Figure 5 shows the number of submissions
received in the days before the deadline for these two con-
ferences. In this graph, the horizontal axis measures the days



before the deadline; O represents the deadline itself, -1 des-
ignates the day before deadline, etc. The vertical axis shows
the total number of submissions received. Overall, this graph
shows that the largest number of papers for each of these
conferences arrived on the last day! [10,11]
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Figure 5: Number of Papers Submitted versus Days Before the
Submission Deadline

6. SYMPOSIUM COMPONENTS

Over the years, SIGCSE Technical Symposia have evolved in
numerous ways. Each year marks experimentation with some
new ideas, refinement of past practices, adjustments due to lo-
cal circumstances, responses to [unforeseen] challenges, etc.
With so many details and program elements in this ever-evolv-
ing event, a complete record of every activity and practice
would fill volumes, and thus is well beyond the scope of this
“Brief History” Instead, this section outlines selected themes
and activities that may provide insights and highlight trends
that reflect the ongoing development of this annual event.

6.1. SYMPOSIUM FIRSTS

The following are some of the “firsts” for the Symposium, most
gleaned from the formal reports that are submitted to the SIGCSE
Board and the ACM by the Symposium chair or co-chairs.

» 1983: Severe snow complications, not in Orlando (the host
city), but along the East Coast, so previous hotel guests
could not leave

» 1984: Birds of Feather sessions

» 1989: Saturday workshops

» 1990: Symposium luncheon, email system available to
attendees

» 1991: Faculty poster session

» 1994: Demonstrations, Friday evening workshops

» 1998: Doctoral Consortium
The SIGCSE Board has committed to moving the Symposium

location around the country, giving more cities the chance to cel-
ebrate the first time that it has come to town. The fifty symposia

have been held in 36 different cities in 22 different states and the
District of Columbia. Atlanta and St. Louis are first on the list of
most symposia hosted, tied at four. Missouri is by far the most
popular state, with seven symposia being held there.

6.2. EXHIBITS

The exhibits have been a key part of the Symposium from ear-
ly in its history. One can track the rise and fall of the com-
ponents of the corporate world that support university-level
computer science education by studying the list of exhibitors.
The 1980’s and 1990’s show strong reliance on textbooks, with
as many as 24 book publishers having booths on the exhibit
floor. Gradually the industry has consolidated, and the book
exhibitors have decreased in number to about eight. At the
same time there has been an increase in the number of groups
selling software systems as IDEs, or to grade programs, or to
coach and tutor students. Also, the large computing corpo-
rations are present as exhibitors to display their systems that
support the hot areas of computing—virtual reality, artificial
intelligence, machine learning, internet of things.

Over the years, SIGCSE Technical
Symposia have evolved in
numerous ways. Each year marks
experimentation with some
new ideas, refinement of past
practices, adjustments due to
local circumstances, responses to
[unforeseen] challenges, etc.

6.3. THE RECEPTION

The SIGCSE community has often been described as an ex-
tended family. At SIGCSE symposia, technical sessions are
valuable and provide many professional insights, but network-
ing among attendees also is quite important. Often relatively
new symposium attendees focus upon formal sessions, as they
start to make contacts and get to know some members of the
community. Veteran symposium attendees may participate in
most/all plenary sessions and some technical sessions, but con-
versations and collaborations in the hallways and meeting areas
often are equally important.

With such an emphasis on community, meeting people, and
networking, SIGCSE symposia have included an evening re-
ception dating back to the 1990s or before. For example, when
a SIGCSE symposium was one of several events during ACM
Computing Week in the early and mid-1990s, the ACM and
SIGCSE typically co-sponsored a reception—often near the
start of the symposium.

When the SIGCSE symposium became independent in
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1997, the tradition of an opening reception continued. Over
the years, details of the reception were driven by at least three,
sometimes-competing, interests.

o All parties (the SIGCSE organization, the symposium
committee, veteran attendees, and first-timers) had a keen
interest in fostering community and encouraging personal
interactions. A reception, particularly near the beginning
of a symposium, brought people together and helped begin
the process of social inclusion.

» Symposium leadership want the reception to be a
welcoming and comfortable opening event, with inviting
and tasteful food and beverage options to meet attendees
needs, but also within in the [sometimes-significant]
constraints of the overall budget.

« Attendees often participate in the symposium with modest
funding and limited travel budgets, and this substantial
group has a strong preference for a reception that can
replace some or all of an evening meal.

For the most part, symposia through SIGCSE 2000 main-
tained a balance of food and beverage through lovely receptions
of modest scale. In 2001, however, the symposium had to pay
a substantial penalty to a hotel, due to an error in the contract
signed by ACM, but the hotel also agreed that the required pay-
ment could be used to cover an expanded reception. As a re-
sult, SIGCSE 2001’s reception was substantially more extensive
than similar events in the past—and, as might be expected, the
SIGCSE 2001 reception was greeted with considerable enthusi-
asm by many symposium attendees.

Of course, once attendees experience a (somewhat) extrav-
agant reception, expectations were raised. Thus, after 2001,
Symposia leadership have faced the challenging assignment of
organizing an evening reception that would fulfill expectations
of attendees while also allowing the overall symposium to stay
within a designated budget. Of course, this planning is just one
of the many competing options that must be addressed by the
leadership of each SIGCSE symposium.

6.4. NIFTY ASSIGNMENTS

One of the most popular sessions at the Technical Symposium
is the Nifty Assignments organized by Nick Parlante from Stan-
ford. The session started in 1999 and has run every year since
then, except at SIGCSE 2000. Usually six presenters describe
an assignment they have used for a CS1 or CS2 course and
comment on its difficulties, its successes, and its appeal to the
students. The assignments, almost 150 of them, are archived at
nifty.stanford.edu. Some are complex because of their layered
structure, but each layer is rather simple. Some involve clever
uses of data structures. Others involve intriguing applications
and evoke concepts from the computing in context effort.

6.5. BIRDS OF A FEATHER
“Birds of a Feather” or BOF sessions provide opportunities
for individuals with common interests to gather and discuss
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their perspectives and insights within an informal framework,
achieving the spontaneity noted in the Electronic Group Inter-
active Session on SIG activities [2]. Within the SIGCSE sym-
posia, SIGCSE 1984 seems to be the first program mentioning
BOFs. At the time SIGCSE symposia represented one compo-
nent of ACM Computing Week, with SIGCSE events largely
scheduled during the day on Thursday and Friday. For SIGCSE
1984, however, a new program entry appears, “8:00 pm -- 10:00
pm BIRDS -OF-A-FEATHER SESSIONS SALON 10’, with the
additional notation, “Post your proposed topic with a leader’s
name on the bulletin board or sign up to attend one already
posted. Rooms will be assigned to fit the group size” At the
symposium, groups would identify themselves through an in-
formal sign up, and ad-hoc discussions could be scheduled over
a 2-hour block on Thursday evening [9]. A similar notation ap-
pears for SIGCSE 1985.

Neither a time nor sign-up process appears in the SIGCSE
1986 Proceedings, but by SIGCSE 1987 a specific contact was
identified for those interested in organizing a BOF, and the pro-
gram schedule again identifies an evening meeting time. This
general arrangement continued through SIGCSE 1993. Inter-
estingly, BOFs apparently were becoming progressively more
popular through this period, and SIGCSE 1994 identified BOF
sessions on both Thursday and Friday nights—the formal sym-
posium closing session was 5:45-6:15 pm on Friday, but an af-
ter-symposium BOF period still was reserved (in the confer-
ence hotel) from 7:30-9:00 pm that evening.

SIGCSE 1995 returned to schedule BOF sessions one eve-
ning during the symposium, and the published Proceedings for
SIGCSE 1996 and 1997 both included descriptions of six BOF
sessions. Interest in BOFs continued to expand in the following
years. By approximately 2008, the number of requests for BOF
sessions exceeded the possible spaces and logistics, as shown in
the graph in Figure 6.

Also, by SIGCSE 2008, two “flocks” of BOF sessions were
held, back-to-back, to accommodate as many BOF sessions as
possible.

6.6. FIRST-TIMERS LUNCH

The SIGCSE organization has had a long-standing commitment
to developing a sense of community among its members and
seeking to incorporate new members. As early as SIGCSE 1998,
the symposium committee included two people (Dick Austing
and Cathy Bareiss) who were in charge of first-timers activi-
ties. Before long, an important activity included a First-Timers
Lunch, when first-time attendees could meet each other and
become acquainted with some veteran SIGCSE members (e.g.,
SIGCSE Board members and others who had extensive experi-
ence with the SIGCSE organization).

By SIGCSE 2009, the number of first-timers reached about
340 attendees, and all received invitations to the luncheon—held
on the first day of the symposium to connect with first-time at-
tendees early in the symposium. To further connect first-timers
with veteran members of the computing-education community,
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Figure 6: Birds of a Feather Proposals Submitted and Accepted

at least by 2009, the First-Timers Lunch was the venue for an
address by the winner of the SIGCSE Award for Lifetime Service
to Computer Science Education. With the Award winner pre-
senting an address, any symposium attendee could attend the
luncheon, but first-timers attended free of charge.

7. CONCLUSION AND LOOKING AHEAD

The history of the Special Interest Group is different from that
of the Symposium. SIGCSE, the Special Interest Group, sup-
ports many efforts and collaborations to help the thousands
of faculty members at all levels provide their students with the
most current ideas in computing delivered with effective ped-
agogy. Join your colleagues at SIGCSE 2019 in Minneapolis,
February 27 through March 2, 2019. Share your recollections
of Symposia in the past with ACM Inroads to help the Editors
expand the story of the Symposium and its influence on the
computing education community.

So, while we have come a long way, many challenges remain
for us to make our mark including issues around the lack of
diversity in our classrooms, support for CS education research-
ers, and national K-12 CS education and teacher certification.

For additional information, Susan Rodger maintains a won-
derful website chronicling the history of SIGCSE at 7], building
upon data compiled by Henry Walker at [12]. Barbara Owens
and Vicki Almstrum are leaders of the Computing Educators
Oral History Project whose work is archived at [6]. <
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SIGCSE:

Four Reflections on the

History of ITiCSE

Lillian (BOOtS) Cassel, Villanova University, Mats Daniels, Uppsala University,
Michael Goldweber, Xavier University, and Judy Sheard, Monash University

n 1996, recognizing a growing worldwide interest in

community education, SIGCSE started a new conference
in Europe—now known as the Innovation and Technology
in Computer Science Education conference (ITiCSE).
Following the success of the first ITiCSE, it has been
held annually, typically in Europe, ever since. ITICSE has
developed its own special character, providing unique and
valuable experiences for participants. In this article we
reflect upon ITiCSE, its establishment and development
into a leading venue for computing education researchers
and practitioners.

ITICSE - THE EARLY DAYS (REFLECTIONS FROM

LILLIAN (BOOTS) CASSEL)

ITiCSE has its roots in the movement of SIGs to hold their con-
ferences in places other than the United States on a regular ba-
sis. Some were alternating US and Europe. Some were includ-
ing a conference site in Asia as part of the rotation. As chair of
SIGCSE at the time, I was sympathetic to the idea of making the
conference more accessible to our growing number of members
who did not live in the United States, but was also conscious of
limited travel funds available to many of our SIGCSE sympo-
sium attendees. The idea of moving the Symposium out of the
country seemed like taking a very serious risk for our flagship
event. After much discussion, the SIGCSE Board agreed to try
to add a second conference to our list. We had a good number
of European members and decided to put the new conference
in Europe. We did not choose to move it around radically, be-
cause we wanted it to develop a community. Of course, there
was no guarantee that the conference would be successful. To
play it safe, we enlisted the collaboration of Jim Hightower, then
chair of the ACM SIGCUE (Computer Uses in Education). To
make the new conference something that would appeal to our
combined memberships, we named it Integrating Technology
into Computer Science Education. SIGCUE no longer exists,
but their role in the beginning of ITiICSE was significant.

The first ITICSE was held in Barcelona, Spain 2—5 June 1996.
Bill Fleischman of Villanova had an ongoing working relation-
ship with a colleague in Barcelona, Emilio Luque. Together they
2018 December
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undertook the role of organizing committee and Emilio also or-
ganized local arrangements at the conference site—University
Autonoma of Barcelona. Early member registration cost $295
for ACM members of SIGCSE or SIGCUE. Dick Austing did
registration, Gordon Davies did publications, Harriet Taylor
organized the working groups, and Jim Hightower oversaw the
Demonstrations and Posters. Jim Hightower and I co-chaired
the conference, and the following year Mats Daniels and I co-
chaired the second ITiCSE in Uppsala, Sweden. Official airlines
of the Barcelona conference were TWA and Iberia; both offered
discounts to conference travelers.

One of my fondest memories of the
first ITICSE was that first working
group poster session. As conference
attendees left their sessions
and came into the reception area,
every single person ignored the
wine and tapas and went to see what
the working groups were doing!

Harriet Taylor and I wrote the first Call for Participation for
ITiCSE. Since our European colleagues were often familiar with
the IFIP (International Federation for Information Processing)
format, we incorporated some features of those conferences.
For example, the half-day break on the middle day of the con-
ference is a regular component of the IFIP meeting schedule.
We did expect that some people would travel to ITiCSE who
had not previously done a lot of travel and we wanted time to
see the conference site. We included the main meal of the day in
the conference schedule with a two-hour time slot.

IFIP conferences include working groups. However, they are
very different from what we built into ITiCSE. At IFIP confer-
ences, everyone joins a working group as part of the conference
attendance. The groups meet in a few short sessions set aside



from the conference time. We wanted our groups to have time
to do something more substantial and so designed a different
model. That initial model has been changed, for good reasons;
however, the basic idea still works. The plan was to have two
overlapping, but somewhat distinct events—the conference
and the working groups. The working group members began
their work by email communication before the conference and
arrived a day early to meet in person and continue their work.
The groups continued to meet during the conference, with
breaks to attend plenary sessions and members stepping out to
go to a session of particular interest. On Monday and Wednes-
day afternoons, the working groups presented status reports in
poster form at a wine and tapas reception.

The enthusiastic conference
evaluations from Barcelona provided
the encouragement to continue
and expand on the idea of a
conference focused on pragmatic
applications of techniques
and technologies as we adapted to
the presence of the web,
social media, constant connectivity,
and an increasingly tech-savvy
student body.

One of my fondest memories of the first ITiCSE was that
first working group poster session. As conference attendees left
their sessions and came into the reception area, every single
person ignored the wine and tapas and went to see what the
working groups were doing! I knew then that we had something
of value. People did enjoy the wine and snacks, of course, but
the lively conversations at the working group posters continued
through the session time.

There were five working groups that first year, with seven to
ten members in each. The working group chairs were required
to turn in their report before leaving from the conference on
Thursday afternoon. A committee of editors then took over to
put the reports into a final form suitable for publication. That
first year, the committee met in a lovely seaport town and edit-
ed the reports on Spanish computers—with Spanish menus and
keyboard layouts. An essential language lesson for the editors
was that guardar means save, and guardar como means save as.

The conference program had three parallel tracks, two for
papers and one for demonstrations. There were ten long pa-
pers, 35 short papers, and 12 demonstrations. Two panel

sessions looked at Challenges of Using Groupware to Teach
Groupware and Computer Science Education and the World
Wide Web. In addition to the Working Group posters, 13 other
posters rounded out the program. Each day began with a key-
note speaker—Elliot Soloway of the University of Michigan, The
Nintendo Generation Goes to College; Scott Teel of Sun Mi-
crosystems, The role of Java in the future of computer science
education; and Diana Laurillard of the Open University UK,
Making multimedia user-active.

Conference evaluation forms were positive, with some good
feedback on the program and logistics to guide the next year.

Mats Daniels of Uppsala University joined Boots Cassel
of Villanova as co-chairs of the second ITiCSE. It was again
co-sponsored with SIGCUE. Working groups met 1-5 June
1997 and the conference began with a reception on the eve-
ning of 1 June and continued through Wednesday, 4 June. Jonas
Barklund organized posters and demonstrations, while Vicki
Almstrum did the working groups.

The early conferences called for submission of extended ab-
stracts, some of which were chosen for expansion into full pa-
pers. Others were selected for presentation as short papers or
posters. The call for participation asked submitters to indicate
whether or not they would be able to expand the abstract into
a paper if it was chosen. Work in progress could be submitted
as a poster, without going through the extended abstract path.
A submission required four copies of the material—so that it
could be shared with the reviewers. Many submissions came
on paper, though some came in email. Fax submissions were
allowed, but discouraged.

Over time, many changes helped define [TiCSE as it is now.
SIGCUE disappeared and ITiCSE quickly became a SIGCSE
sponsored event. The willingness of the leadership of SIGCUE
to co-sponsor the early conferences allowed SIGCSE to take the
risk of starting a new conference. As the conference evolved
without SIGCUE, the name became less relevant. Keeping the
same acronym, ITiCSE became Innovation and Technology in
Computer Science Education.

The burden on the Working Groups to produce a substantial
report in five days and take the time and effort to make pre-
sentations at the conference became untenable. The editing of
the final report in the days right after the conference proved
impractical. Now, the working group leaders work with their
teams to complete the report and submit at a specified date
after the conference ends. The working group presentations
as posters during breaks was replaced by a single presenta-
tion during the conference. In the very early working groups,
members solicited help from conference attendees in the form
of surveys and interviews to incorporate into their work. Now,
more commonly, these take the form of online surveys con-
ducted before the conference begins.

After the first two conferences, I stepped away from the com-
mittees. Happily ITiCSE has flourished under leadership from
a broad cross section of the SIGCSE community. The initial
committee members, particularly Mats Daniels in Sweden and
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Gordon Davies in the UK, reached out to colleagues and connec-
tions to encourage interest in hosting the conference. As more
people from Europe attended, the interest in hosting increased
and gained a life of its own. The Tips and Techniques session
became a special feature after the first few conferences and has
become a popular session. Local tours, sometimes including a
walking tour of the city of the conference, complement the tech-
nical component of the conference and create groups who bond
over the shared experiences. The conference banquet reflects the
culture of the conference site, providing experience with the local
cuisine, but also entertainment typical of the area.

The enthusiastic conference evaluations from Barcelona pro-
vided the encouragement to continue and expand on the idea of
a conference focused on pragmatic applications of techniques
and technologies as we adapted to the presence of the web, social
media, constant connectivity, and an increasingly tech-savvy stu-
dent body. Those of us who were privileged to be there at the be-
ginning have seen our infant grow and flourish and mature into
a popular contributor to the computing education community.
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ITICSE - A EUROPEAN EXPERIENCE
(REFLECTIONS FROM MATS DANIELS)

It has indeed been a privilege to be part of this journey. It is for
me a case of small coincidences that had a huge impact on my
life. It started with Vicki Almstrum wanting to spend a year in
Uppsala, Sweden and me being able to offer her an opportunity
to teach at our department. While discussing details about her
stay she introduced me to Boots and the idea of arranging the
second ITiCSE. This was quite an alien idea to me, but they
talked me into it and accepting this challenge is something for
which I thank my lucky star.

I attended the first conference in Barcelona as a preparation
and looking back I can see that much has changed, but also that
the Barcelona conference left some lasting characteristics. The
special form of working groups has already been mentioned,
but I would like to point out the long breaks. Coffee and lunch
breaks were long, maybe because it couldn’t be otherwise when
in Spain. Being influenced by the local culture of the site is an-
other hallmark of ITiCSE. Anders Berglund, who oversaw lo-
cal arrangements in Uppsala made a valiant effort to match the
efforts of the people in Barcelona regarding making sure the
attendees knew they were in Uppsala.

A side comment here is that the weather was excellent and
people actually asked me if I couldn’t turn off the sun, and, in
fact, most ITiCSEs have had excellent weather.

I continued to get a heavy dose of ITICSE by being program
chair for the third, in Dublin, and co-program chair for the
fourth, in Krakow. I continued to attend the conference and was
offered a position on a committee to scout out potential sites
for future conferences. I started doing this with Bruce Klein
in 2005 and since he retired have been doing this with Alison
Clear and Mikey Goldweber. This has, apart for giving me many
treasurable memories, been an opportunity to meet and inter-
act with people deeply engaged in issues regarding computing
education. Which in many ways is what the long breaks did in
Barcelona, to give opportunities to meet and interact.

Meeting potential organizers of the conference, we could as-
sess if they could indeed arrange the conference, ascertaining if
the facilities would be adequate and if the local support was in
place. The main task, as I see it, was to provide the people to run
the conference with confidence to put their local identity on the
conference while still providing the core character. Providing a
local character—in terms of food, facilities, and special area of
interest regarding computing education—is one of the charac-
teristics we wanted conference organizers to adhere to. Other
aspects that we typically bring up are the importance of provid-
ing time and space for meeting other attendees, preparing for a
truly international cohort, and striving for a mix of experience
and “new blood” in the conference committee.

The selection of location has been strongly dependent on having
someone who really wants to run the conference, but we have tried
to influence people to provide variation. The main idea is that the
conference should be held in Europe, and we've been attempting to
alternate between north and south. We have also had it in our minds
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that the location could draw in new members to the community.
One example of having old while introducing new was the 2013
conference. This conference was planned to be in Belfast, North-
ern Ireland, in a setting that Bruce Klein and I in our site scouting
felt would be inspiring and new, but organizational changes after
our visit meant that there was no real local support to rely on. To
successfully deal with that situation on short notice is a sign of the
strength of the community. The solution was to revisit an earlier
site, in this case University of Kent at Canterbury, UK., where the
2001 conference was held. This was not viewed as a secondary op-
tion, but rather as a revisiting of old favorites, where other examples
are 2014 in Uppsala (1997), and 2017 in Bologna (2006).

Figure 4: ITICSE 2001 Organizing Team: from I. to r. Paul McGrath,
Carl Erikson, Bruce Klein (facing!), Roger Boyle, Xristine Faulkner,
Janet Carter, Mike McKraken, Fintan Culwin, Sally Fincher,
Michael Caspersen

ITICSE - THE JOURNEY TO THE PRESENT
(REFLECTIONS FROM MICHAEL GOLDWEBER)
Like most people who get heavily involved in a conference or
an organization, it was really just luck that provided the unique
opportunities and circumstances. Regardless, I have been very

fortunate, and honored to have held a variety of ITiCSE lead-
ership roles, dating from 2003 through the present. While I
was not one of the cadre who gave birth to ITiCSE, I have had
the wondrously fulfilling opportunity to help nurture ITiCSE
through its youth into its current mature state—23 years and
going strong.

As has already been described, the
working group experience is a
cross between closed door jury
deliberations, a hackathon, and a
graduate school weekend seminar.

After the first two or three conferences (the third ITiCSE
was held in Dublin, Ireland), ITiCSE, began to feel less like an
experiment and more like a young—vet still growing, estab-
lished community. Year after year, ITiCSE experienced steady
growth in both submission rates and attendance rates. Just past
ITiCSE’s ten-year mark, attendance regularly exceeded 200 and
acceptance rates hovered around a very respectable 30%.

While we in the academy in general, and in the SIGCSE
community specifically, like to behave in a fashion “above”
geopolitical politics, we are not immune from world events.
ITiCSE 2003, held in Thessaloniki, Greece was an outlier with
respect to ITiCSE’s growth pattern. It appears that the USA’s
announcement of and eventual invasion of Iraq in May of 2003
discouraged potential authors and delegates. I can recall many
a conversation with potential authors futilely pointing out the
distance between Thessaloniki and Baghdad. Another geopo-
litical event that affected ITiCSE was the souring of relations
between Israel and Turkey in early 2010 which kept the usually
large Israeli contingent away from ITiCSE that year.

Possibly the event with the greatest impact on ITiCSE was
the worldwide Great Recession. Regardless of where an ITiCSE
is located, the vast majority of delegates travel, often great dis-
tances, to attend. Sadly, as the effects of the Great Recession per-
colated through various countries’ economies, researcher travel
budgets shrank. It took many years for ITiCSE submission rates
and registration numbers to return to pre-recession levels.

While ITiCSE was initially conceived as a European confer-
ence, with the first twenty ITiCSEs held either in Europe or ad-
jacent to Europe (Turkey and Israel), ITiCSE has evolved into a
truly international conference. Prior to Australia gaining entry
to the Eurovision Song Contest the joke was that ITiCSE could
be held in any country that competes in Eurovision. Nonethe-
less, ITiCSE 2016 was held in Arequipa, Peru. There were two
primary reasons for this. First and foremost, ACM specifically
asked SIGCSE to skip a year of holding ITiCSE in Europe so
that ACM Europe could hold their own experimental confer-
ence; which never materialized. Second, the SIGCSE leadership
was excited to try to bring members of the active Latin Amer-
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[Tlhe always welcoming and ever
expanding ITICSE community, at least
to my eye, has felt, even from the first

ITiCSE, like a place where the quality
of discourse among colleagues and
the freely shared criticisms and
suggestions regarding each other’s
projects is the primary reason
researchers return year after year.

ican computer science education community into the ITiCSE
community. Even though ITiCSE-Arequipa was a very success-
ful conference, enough unhappiness with the experiment was
measured to prompt the SIGCSE Board to commit to keeping
ITiCSE within its Eurovision boundaries through 2021. Though
I suspect that means Australia is off the table, at least for now.

ITiCSE has grown in other ways as well. Early ITiCSEs had a
predominately USA-based attendee list. At the most recent ITiCSE
(2017 in Bologna, Italy) submissions came in from over 40 countries,
and only 29% of the 228 registered delegates hailed from the USA,
and only 47% came from European countries. Hence a quarter of the
attendees came from regions outside of Europe and the USA.

All successful conferences have their “special sauce” For
ITiCSE, I believe it is a combination of the working group pro-
cess coupled with the conference’s size. As has already been de-
scribed, the working group experience is a cross between closed
door jury deliberations, a hackathon, and a graduate school
weekend seminar. When I elected to pursue a career in the acad-
emy I had visions of days filled with intellectual collegial discus-
sions on the technical issues of the day—the Life of the Mind. As
you can see I was very poorly advised! However, participating in
a working group allows one to connect with that vision. Being,
sometimes literally, locked in a room with anywhere from six
to twelve passionate colleagues discussing, debating and some-
times arguing over the technical issues of computer science edu-
cation over a five-day period is both exhilarating and exhausting.

This crucible of an experience has led to many a lifelong
friendship as well as some of the most respected publications in
computer science education. Some of my closest professional
friends were colleagues I met participating in one of the work-
ing groups at the first ITICSE in Barcelona. While co-leading a
working group at the second ITiCSE, some participants’ pas-
sion for the topic at hand almost led to a physical confrontation.
Fortunately, the working group format has changed. By no lon-
ger requiring a finished report at the end of the five-day period,
the pressure placed on working groups has lessened. All I can
say is that I don’t miss the days of post-midnight assembly-line
proof reading and am thankful for BibTeX!
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ITiCSE is also an intimate conference with registration counts
typically between 175 and 225. With country representation of-
ten over 40, attendees are virtually guaranteed to meet new col-
leagues from distant lands. More important than just country of
origin, it seems that ITiCSE delegates come looking for projects
to join or collaborators to work with. A very typical ITiCSE story:
two researchers meet face to face for the first time participating in
a working group. A year or two later they have co-authored a pa-
per on a project they first discussed when they met at ITiCSE. A
couple more years pass and one of the researchers is taking a sab-
batical at the other’s institution. Personally speaking, all but one
of my sabbaticals was spent working overseas with colleagues I
first met at an ITiCSE. A perennial discussion among the ITiCSE
community is how to measure the full impact of ITiCSE.

Much has been written about the publication model in com-
puter science. Conferences are no longer places where com-
munities gather to discuss ideas or works in progress. Instead,
conferences with their eyes on ever lowering acceptances rates
and ever increasing registration numbers often feel more like
events surrounding the publication of an annual journal. While
ITiCSE is not immune to these pressures, the always welcoming
and ever expanding [TiCSE community, at least to my eye, has
felt, even from the first ITiCSE, like a place where the quality
of discourse among colleagues and the freely shared criticisms
and suggestions regarding each other’s projects is the primary
reason researchers return year after year.

Twenty three years going, ITICSE still has its “special sauce’

Figure 6: ITICSE 2002 Naps et al. Working Group
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ITICSE WORKING GROUPS -
(REFLECTIONS FROM

JUDY SHEARD)

At each ITICSE there are groups of people
who meet to work together on a comput-
ing education project, culminating in a
final report some months later. The re-
ports are peer reviewed and, if accepted,
published in the ACM digital library. These
groups are known as ‘Working Groups.’
Working Groups are a special feature of
ITICSE and have been part of the confer-
ence since its beginning. Working Groups
provide a unique opportunity for com-
puting education researchers to work
intensively on a topic of interest with in-
ternational colleagues.

The format of Working Groups has
remained essentially the same since the
first ITICSE in 1996. A Working Group
comprises a team of researchers, typical-
ly five to ten although there have been
larger groups up to 17.

Signing up for a Working Group is a
commitment to hard work ... but brings
rewarding and unforgettable experiences.
The members of an ITICSE 2003 Working
Group still remember being barred from
leaving their room for three hours one af-
ternoon while striking students occupied
the access stairs. There have been many
long lasting collaborations and friendships
resulting from ITICSE Working Groups.

Working Groups reports are some of
the most highly cited computing educa-
tion publications in the ACM digital library.
Working Groups have produced seminal
reports that have had profound influence
on the exposure and direction of comput-
ing education research. For example, the
Working Group of McCracken et al. [7]
conducted an international study of intro-
ductory computing students and conclud-
ed that at the end of their introductory
courses many students don’t know how to
program. This has inspired many studies
to investigate the learning and teaching of
programming, including another Working
Group of Lister et al. [5]? that tested stu-
dents’ abilities at code reading exercises,

concluding that many
students have a weak
grasp of the skills nec-

essary for program-
ming.
Working Groups

have produced many
valuable resources. For
example, the Work-
ing Group of Naps et
al. [8]° developed a
taxonomy of learner
engagement with vi-
sualization  technolo-
gy. This taxonomy has
since been used in hun-
dreds of studies of the
effectiveness of visu-
alization in education.
Some Working Groups
have contributed to
our knowledge of the
computing education
research field through
extensive surveys of
the literature. For ex-
ample the Working Group by Pears et al.
[9]* surveyed and classified the literature
on introductory programming, identifying
key research studies and suggesting areas
for further research.

Over the years Working Groups have
provided unique opportunities for inter-
national research into a variety of topics
in computing education. For example, a
study by Dick et al. [2] in 2002 explored
cheating and plagiarism in computing
courses from the perspective of academ-
ics, presenting a range of practices that
can be used to reduce, detect, and re-
spond to cheating, and in 2003 Carter et
al. [1] surveyed computing academics to
gain insights into their assessment prac-
tices and their views on computer-aided
assessment. In 2007 Liccardi et al. [4] in-
vestigated the role that social networks
play in computing students’ learning ex-
periences in their university courses.

Although most Working Groups have
focused their work in the university sector,

Figure 8: ITiCSE 2017 Cutts et al. Working Group

some have researched in other contexts.
For example, Mannila et al. [6] in 2015 in-
vestigated the coverage of computer sci-
ence, in particular computational thinking,
in K-9 education.

More recently, in 2015, a large Work-
ing Group of 16 researchers, lhantola et
al. [3], investigated the use of educational
data mining and learning analytics in the
teaching and learning of programming,
exploring the challenges in collecting and
sharing programming data.

Up to and including 2017 there have
been 111 Working Groups involving hun-
dreds of computing education researchers
and introducing many new researchers to
the field. Over recent years the populari-
ty of Working Groups is increasing with a
record nine groups in 2017 involving over
70 researchers. In 2018, again nine Work-
ing Groups convened at ITiICSE. ITiCSE
Working Groups are now well established
as a key activity in computing education
research.
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SIGCSE:

The International Computing
Education Research (ICER)

Conference

SaIIy Fincher, University of Kent

Ithough the subject of much speculative discussion in the

early 2000s, there was a very real moment when ICER was
brought to life. It was in a bar in the conference venue of the
SIGCSE Symposium. I was talking with Richard Anderson,
some of his PhD students from the University of Washington,
and participants of the “Bootstrapping Research in Computer
Science Education” workshop series. We started to talk about
why there wasn’t a dedicated Computing Education Research
conference. I said, “If I'm re-elected to the SIGCSE Board, I'll
work to establish one!” Richard said, “If you do, I'll support it’.

At their fall meeting 2004, the SIGCSE Board gave the go-ahead
to start a new research-focused conference, and the first ICER was
hosted at the University of Washington, Seattle on October 1-2,
2005 (scheduled to avoid football games). From the outset, ICER
was built on the idea that research is formed and sustained by dis-
course—a research community needs places to publish (and read)
and to meet (and talk). The nascent computing education research
community needed ICER to be a high-quality venue, but also a
high value one, and this informed all our design decisions.

INFANCY

THE TRIUMVIRATE

At the start, we could see no way to separate the work this con-
ference needed into traditional roles. There were too few peo-
ple interested in computing education research to go around. So
ICER was formed and led by the Triumvirate: three researchers
who would all serve for three years, each hosting the conference
at their own institution once during that time. The first Triumvi-
rate was composed of Richard Anderson, Mark Guzdial, and me.

LOCATION

A research community is not located in a single geographical area.
Unlike the Symposium, it would be important for the conference
to be in different areas of the world, while acknowledging the
larger population of American SIGCSE members. We chose the

location pattern of North America, Europe, North America, Aus-
tralasia; the pattern proved satisfactory and persists to this day.

REVIEWING

Around this time (2004) there was considerable disquiet and de-
bate about reviewing for the Symposium, with no control on who
could sign up as a reviewer. In establishing ICER we took the view
that reviews should be conducted by a community of peers, so
an early decision was to keep reviews within the named program
committee. Thus, as an author, you knew in a broad sense who
was reviewing your paper and so you could have confidence in
their qualification to do so (even if you might not like their opin-
ion!). In the early days, we also took the view that the opinions of
the reviewers were there to inform the judgement of the Chairs.

In founding ICER we had to establish norms and standards
for submission and reviewing. Initially, Richard, Mark, and I
read every paper and all the reviews—if we, as Chairs, liked the
paper, it was accepted, even if it involved contradicting some
(or all) reviewers’ opinions and over-ruling their recommenda-
tions (and vice versa). So, from the outset we added additional
comments when returning reviews to authors. This practice
was largely successful, and generally appreciated, as one 2005
author responded “Thanks for the detailed comments, both
from the PC and from the reviewers. I'm blown away by the
thoroughness and thoughtfulness of the reviews. I wish all con-
ferences maintained such high reviewing standards!”

This “closed reviewer pool” model has, in some years, led to
extraordinary loads for reviewers—and rebellion—and differ-
ent methods have been tried to balance that. In some years, a
more mechanistic approach has been adopted (“adding up the
reviewer scores”) more recently this has been addressed by the
introduction of tiers of review with a pool of “meta-reviewers”
each assigned to groups of papers.

EXPERIENCE

If a conference is to help support and nourish a community, then
people must exchange views. So, from the start, ICER was con-
ceived as a place to have conversations. ICER was designed as, and
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remains, a single-track conference. Not
only does this mean that everyone, from
PhD student to faculty, hears everything,
but also that everyone can have an opin-
ion on everything, can discuss everything.
We tried several ways to introduce dis-
cussion sessions, but the most successful
has been to have regular short, focused
discussion periods. This practice was
enhanced at ICER 2011 (Rhode Island)
where we were hosted not in a lecture the-
atre, but in a room with round tables; this
has become the model for all subsequent
ICERSs. After the presentation of each pa-
per, delegates turn to each other and talk
in small groups for about five minutes
about what they have heard. They say
what they liked about the paper, and what
they didn't understand. In that way, when
the plenary question period starts, some
of the low-level “obvious” issues have
already been dealt with, and more ener-
getic debate follows. This can be noisy.
On occasion it can be challenging. But it
allows everyone to understand points of
contention and interpretation; to situate
their opinions; to hear great questions; to hear about other relevant
work and find out who knows about it. It improves the quality of the
discourse. And community forms through the exchange of views.

ADOLESCENCE

THE TRIUMVIRATE (REPRISE)

Running ICER for three years was, it is true, a lot of work. But
enjoyable work! However, Richard, Mark and I had no wish to
run it forever, nor to be “ghosts at the feast” So, in 2008 we
passed the ICER mantle entirely over to a second triumvi-
rate: Raymond Lister, Mike Clancy and Michael Caspersen.
We didn't get this quite right—it was an overly-abrupt transi-
tion, and caused a bit of a wobble, with insufficient knowledge
passing from one set of organizers to the next. For a while we
patched this with an ICER “shepherding” committee, to pro-
vide support and continuity, a more satisfactory solution was a
“rolling membership” for Chairs, with one member retiring and
one joining each year. More recently, with the growth and mat-
uration of the community, from 2019 the roles of local Chair
and technical Chair have been separated, so you are no longer
expected to host the conference at your own institution.

THE DOCTORAL CONSORTIUM

In 2008, when it was clear that ICER was healthy enough to sur-
vive infancy, the SIGCSE Board decided that the Doctoral Con-
sortium (DC) should transition from being co-located with the
Symposium to being co-located with ICER. That meant there
2018 December
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The Fool’s Award was
established in Sydney in
2008. Named for
the Tarot Card “the Fool,”
it symbolizes a
willingness to take
risks and venture into
the unknown, with the
possibility of achieving
great things. The
conference votes on the
most “out there” paper
of the year, and the winner
is awarded a location-
themed hat.

were two doctoral consortia in that
year: one at the Symposium (Portland)
in March and one at ICER (Sydney) in
September. The DC has been with ICER
since then, and grown from strength to
strength, with 20 participants in 2017, all
focused on CSEd research (not always
the case in the early days). Gratifyingly,
many who started out in the DC have
become regular ICER attendees and au-
thors, some of them award-winning.

THE FOOL'S AWARD

The Fool's Award was established in
Sydney in 2008. Named for the Tarot
Card “the Fool, it symbolizes a will-
ingness to take risks and venture into
the unknown, with the possibility of
achieving great things. The conference
votes on the most “out there” paper of
the year, and the winner is awarded a
location-themed hat. Old-timers value
this quirky expression of community,
and it remains an ICER feature. In 2012
the more conventional Chair’s Award
was added, solely in the gift of the
Chairs and decided in a less-observable (although, it is argued,
more-informed) process. There has, on-and-off, been discus-
sion of adding a “10 years later” award, which would recognize
those papers that have proved most influential in our thinking.

LOOKING FORWARD

The world is a different place today. The focus on teaching comput-
ing in schools, in “computational thinking; in the idea that everyone
should learn computation as a literacy, has meant increasing fund-
ing and an increasing number of people wanting to read—and talk
about—Computing Education Research. And ICER is there, ready
to stand as an established and distinctive focus for their work. «
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Community Colleges and
SIGCSE: A Legacy Fueling

the Future

Cara Tang, Portland Community College

s 2018 marks the 50th anniversary of the ACM Special

Interest Group in Computer Science Education
(SIGCSE), it is appropriate to contemplate the role of two-
year institutions—also known as community colleges—in
the past, present, and future of SIGCSE and in computing
education generally. For the first time in SIGCSE history, one
of this year’s SIGCSE Program co-chairs, and SIGCSE 2019’s
Symposium co-chairs, is a current full-time community
college faculty member. This “first” is representative of the
growing recognition in SIGCSE and the computing education
community of the importance of community colleges in
computing education pathways, and the contributions that
community college educators can and do offer as members of
SIGCSE and the larger community. Those of us who have been
involved in community colleges have known this all along.
As Joyce Currie Little, former two-year college educator
and SIGCSE Board member, commented, “You don’t ever
leave the love of the two-year college level of education. It is
the most important aspect of the American dream of being
able to better oneself and move up in the world?” This article
will briefly review the history of two-year schools in ACM
and SIGCSE, describe some of the current exciting efforts
coming from community colleges to address contemporary
issues in computing education, and offer some thoughts on
the future and role that two-year institutions can and will
play in meeting the challenges of tomorrow.

HISTORY

Community colleges have been a part of SIGCSE since its
founding. The original petition to create SIGCSE (then a SIC—
Special Interest Committee) was signed by 20 ACM members
in 1968, including at least one faculty member from a two-year
college—Joyce Currie Little from the Community College of
Baltimore. The first membership flyer for the fledgling organi-
zation listed four topics to be addressed, among them “What
is appropriate training at the junior college (now community
college) level?” [15]

In 1975 SIGCSE supported the formation of the ACM Com-
mittee on Curriculum for Community and Junior College Edu-
cation, chaired by Joyce Currie Little. More than a dozen com-
munity college educators participated in the first meeting and set
curriculum work as the priority for the committee. The year 1981
saw the publication of Recommendations and Guidelines for an
Associate Level Degree Program in Computer Programming: A
Report of the ACM Committee on Curriculum for Community
and Junior College Education [13]. The committee’s curriculum
work was encouraged and supported by Richard Austing, chair
of SIGCSE from 1973-1977 and SIGCSE board member until
1981, and Gerald Engel, vice chair of SIGCSE from 1973-1975
and SIGCSE at-large member from 1977-1981.

It was at the 1986 SIGCSE Symposium in Cincinnati, OH
where three colleagues met and discussed a vision for continuing
to support programs at the community college level. Joyce Currie
Little, Richard Austing, and John Impagliazzo joined later with
Helen Chlopan to form an ad hoc committee that in 1991 became
a standing committee of the ACM Education Board. Chartered
as the Two-Year College Education Committee (TYCEC) with
Karl Klee of Jamestown Community College as its first chair,
the committee changed its name in 2011 to the Committee for
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Computing Education in Community Colleges (CCECC). A more
detailed history of this committee can be found in Elizabeth Haw-
thorne’s December 2015 ACM Inroads column “Celebrating 40
Years of ACM’s Commitment to Community Colleges” [10] Over
the years the committee has published numerous reports and
curriculum volumes, received NSF awards, hosted workshops,
presented at conferences, and organized
networking events in support of com-
munity college programs and educators.

PRESENT DAY
The global mission of the CCECC is to
serve and support community and tech-
nical college educators in all aspects of
computing education. The SIGCSE
Symposium is one of the primary ven-
ues in which the committee operates
to carry out its mission. The CCECC
staffs a booth in the exhibit hall each
year, providing opportunities to con-
nect, disseminate materials, and bring
visibility to community colleges among
the larger SIGCSE audience. Members
of the CCECC and other community
college educators give presentations at
SIGCSE, including papers, posters, spe-
cial sessions, and BOFs, bringing topics
of interest to the two- and four-year
communities, as well as highlighting
issues and challenges common to two-
year and four-year programs while facil-
itating dialogue. SIGCSE 2018’s Sympo-
sium theme, “CS for All” resonates with
the open-access mission of community colleges and there were
numerous presentations relevant for two-year schools. Each
year the CCECC provides a list of Highlights and Recommen-
dations for Community College Educators attending SIGCSE.
If you have attended a SIGCSE Symposium recently, you
may have noticed a check-box on the registration form for com-
munity college educators, and you may have seen some attend-
ees wearing a community college ribbon on their badge. You
may also have noticed the Community College Reception in the
program on Friday evening. These are a few of the ways that the
CCECC and SIGCSE have been working to welcome, support,
and highlight community college educators at the Symposium.
Approximately 10% of SIGCSE attendees check the community
college box, representing an important group within SIGCSE.
Building community among two-year college educators is part
of the CCECC mission and the committee has organized infor-
mal events at SIGCSE as well, such as group lunches. Similar
efforts and events in support of community college educators,
both formal and informal, take place at the SIGITE conference
each year.
2018 December
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Members of the CCECC
and other community
college educators
give presentations at
SIGCSE, including
papers, posters, special
sessions, and BOFs,
bringing topics of interest
to the two- and
four-year community, as
well as highlighting
issues and challenges
common to two-year and
four-year programs
while facilitating dialogue.

Community college faculty have served on the SIGCSE Sym-
posium planning committees in a variety of roles. For the first
time in SIGCSE history, one of the SIGCSE 2018 Program co-
chairs and SIGCSE 2019 Symposium co-chairs is a current full-
time community college faculty member—Elizabeth Hawthorne
from Union County College in Cranford, New Jersey. Professor
Hawthorne is an ACM Distinguished
Educator, a past chair and member of
the CCECC, and has been serving two-
year computing education communi-
ties, ACM, and SIGCSE for many years.

Community and technical col-
lege educators have contributed to
SIGCSE’s Conference on Innovation
and Technology in Computer Science
Education (ITiCSE) as well. At ITiCSE
2016 in Arequipa, Peru, the CCECC or-
ganized and presented an invited panel
titled “Global Perspectives on the Role
of Two-Year/Technical/Junior Colleges
in Computing Education,” exploring
education systems around the world.
Panelists from five nations discussed
the types of schools in their country
and the role of technical/junior colleges
in computing education. For more on
this topic, see the ACM Inroads col-
umn [16] “Community Colleges in the
United States and Around the World”

Groups outside academia are paying
attention to community colleges, in-
cluding industry groups. Intel has been
a sponsor for the Community College
Reception at SIGCSE since its incep-
tion. Numerous companies have been involved in curricular
efforts for associate-degree programs, specifically contributing
to the development of the Information Technology Competency
Model of Core Learning Outcomes and Assessment for Asso-
ciate-Degree Curriculum [3], published by ACM in 2014. Ten
industry representatives from companies including Google,
Dell, Oracle, Cisco Systems, and others served on the task force.
Additional companies agreed to be champions of the guidance.

COMMUNITY COLLEGES ADDRESSING
CONTEMPORARY ISSUES IN COMPUTING
EDUCATION

Community colleges are working hard to address many con-
temporary issues in computing education. I will highlight two
areas here.

CYBERSECURITY WORKFORCE SHORTAGE
Cybersecurity continues to grow in importance and is recog-
nized by ACM as an emerging discipline as well as a thread



that needs to be woven through-

out existing computing disci-

plines. Led by the CCECC, task

groups of community college

educators have worked to in-

fuse cybersecurity throughout

the recent ACM curriculum

guidelines for two-year pro-

grams. Most recently the ACM

CCECC published Computer

Science Curricular Guidance for

Associate-Degree Transfer Pro-

grams with Infused Cybersecu-

rity (CSTransfer2017) [4]. Based

on CS2013 [2], CSTransfer2017

is specially designed to aid in the

smooth transfer from associate

degrees to baccalaureate de-

grees. The curriculum contains

17 of CS2013’s 18 knowledge ar-

eas, and a variety of knowledge

units appropriate in the first

two years of a computer science degree. The guidance com-
prises over 200 learning outcomes, 64 of which are infused
with cybersecurity. A paper highlighting CSTransfer2017
and examples of three community college programs mapping
to CSTransfer2017 (El Paso Community College, Bluegrass
Community and Technical College, and Folsom Lake College)
was presented at SIGCSE 2018 [17].

ACM’s Information Technology Competency Model of
Core Learning Outcomes and Assessment for Associate-De-
gree Curriculum [3] for IT programs addresses industry
needs by offering 50 core outcomes for any IT program, with
flexibility to meet varying local industry needs. Influential
in producing these guidelines was the growing importance
of cybersecurity and specific cybersecurity outcomes are in-
cluded among the 50.

Two Community College Corner ACM Inroads columns
in 2013 and 2014 highlight cybersecurity at community col-
leges in both AAS (Associate of Applied Science) and AS (As-
sociate of Science) transfer degrees. “Multifarious Initiatives
in Cybersecurity Education” [7] looks at the variety of associ-
ate degree programs in cybersecurity, focusing on those that
prepare students for jobs, and offers several resources. “Cre-
ating 2+2 Education Pathways in Cybersecurity” [8] focuses
on transfer pathways in cybersecurity, highlighting specific
examples.

The Joint Task Force on Cybersecurity Education, a collabo-
ration between ACM and other major international computing
societies, published Cybersecurity Curricula 2017 (CSEC2017),
guidelines for post-secondary degree programs in cybersecu-
rity [11]. The current curriculum effort by the CCECC, code-
named CSEC2Y, will provide guidelines for two-year programs
in cybersecurity based on CSEC2017.

DIVERSITY IN COMPUTING

A continuing challenge in computing disciplines is the lack of
diversity. The SIGCSE 2018 Symposium, with a theme of CS for
All, had numerous presentations on the topic. With the great-
er diversity found at two-year schools compared with four-year
schools in the United States, attention is turning to communi-
ty colleges to help meet this challenge [14]. According to the
AACC (American Association of Community Colleges), 41% of
all undergraduate students in the U.S. attend community college.
Over half of all community college students are non-white [1].

ACM-W has been embracing the participation of communi-
ty colleges [6]. In March of 2013 the first-ever community col-
lege regional Celebration of Women in Computing was held in
Kentucky. This successful conference has continued every other
year with the next one to be held in 2019. KYCC-WiC (Kentucky
Community Colleges Women in Computing) attracts attendees
from across Kentucky, Tennessee, Ohio, and Indiana. Corpo-
rate sponsors help keep costs low, especially for students [9]. A
continuing feature at SIGCSE promoting women in computing
has been the Town Meeting of the Committee on Expanding
the Women-in-Computing Community, a BOF for several years
running. The meeting provides a venue for both university and
community college educators to brainstorm, discuss, and dis-
seminate ideas on successful gender issues projects [18].

In January 2018, an NSF-funded workshop titled, “Authentic
Inclusion of Community Colleges in Broadening Participation in
Computing” was held in Sunnyvale, CA. A report from the work-
shop is forthcoming, with some preliminary results presented at a
SIGCSE 2018 special session where the conversation continued [12].
One idea suggested by attendees of the workshop was an alliance
of community colleges and universities to jointly address the issues.

acm Inroads

inroads.acm.org 51


http://mags.acm.org/inroads/december_2018/TrackLink.action?pageName=51&exitLink=http%3A%2F%2Finroads.acm.org

Community Colleges and SIGCSE: A Legacy Fueling the Future

FUTURE AND CHALLENGES

The issues and challenges in computing education will be best ad-
dressed by universities, community colleges, and K-12 working to-
gether. Serving all students well in the face of enrollment surges [5]
is one critical area where cooperation is needed. Creating smooth
pathways for students in computing, which may involve transfers
and nontraditional educational situations, is an important chal-

SIGCSE ... must continue to be a
forum for educators fromall
levels of computing education to
engage in addressing contemporary
issues in computing education.

lenge. The ACM Education Policy Committee’s 2018 report, “Tran-
sition Pathways for Community College Students in Computing”
(forthcoming as of this writing) discusses the role that community
colleges are playing, and best practices in articulation agreements
and transition paths. One case study describes the development
of an AB (Applied Baccalaureate) degree in Information Systems
at Western Oregon University (WOU) designed to allow students
with an AAS in computing from a community college to transfer
and complete their AB in two more years. Students at Chemeketa
Community College have been benefiting from the program and
WOU is reaching out to additional community colleges in Oregon
to create smooth transitions.

It is crucial that universities and community colleges work
together to serve students. SIGCSE as a SIG, along with its
publications and conferences, must continue to be a forum for
educators from all levels of computing education to engage in
addressing contemporary issues in computing education. If you
are a community college educator, get involved in SIGCSE. If
you are a university educator, get involved in SIGCSE and sup-

RS

port your local community college. <
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SIGCSE:

SIGCSE - Who We Are:
A Brief History of Conference
Registration and Demographics

Cary Laxer, Rose-Hulman Institute of Technology, Larry Merkle, Air Force Institute of Technology,
and Frank H. Young, Rose-Hulman Institute of Technology

f you have attended either SIGCSE or ITiCSE within the

last two decades, the chances are very good that you've seen
either one of the three of us or Lynn Degler smiling back at you
from behind the registration desk. Now, as SIGCSE celebrates
its 50th anniversary; it is interesting to look back at how our
conference registration has evolved and at how attendance at
its conferences has changed over the years.

The SIGCSE Technical Symposium on Computer Science
Education is the flagship conference of ACM SIGCSE, the orga-
nization. Frank and Cary can recall attending their first SIGCSE
symposia in the late 1970s and 1980s. At that time SIGCSE was
co-located with the ACM Computer
Science Conference, and the two events
ultimately became ACM Computing
Week. In those days approximately 600
people attended SIGCSE. The Sympo-
sium was of great value to the many in-
structors in those early years who had
limited formal academic background in
computing and who used SIGCSE (and
SIGCSE generated contacts) as a valu-
able substitute for such formal training.
Also, SIGCSE in the 1970s and 1980s
was affordable for people whose insti-
tutions did not provide adequate sup-
port for conference attendance, and it
strives hard to remain that way today.

When Cary and Frank started their
SIGCSE attendance, Dick Austing was
the registrar for the conference, and he
used an MS-DOS based system. Frank, upon hearing that Dick
was retiring from registration, suggested to Cary that it would
be a good thing for the two of them to step up and bring it to
Rose-Hulman Institute of Technology. Cary thought Frank was

Now, as SIGCSE
celebrates its 50th
anniversary, it is
interesting to look
back at how our
conference registration
has evolved and at
how attendance at its
conferences has
changed over the years.

crazy (as if we weren't busy enough back at Rose-Hulman!), but
agreed that it might be a good thing, benefitting both us and
Rose-Hulman. So, for the 1996 symposium in Philadelphia we
took over registration, using the (antiquated!) MS-DOS system
we inherited from Dick Austing. We kept that system together
with baling wire and duct tape (well, the computing equivalents
thereof) for a couple of years. Dick received SIGCSE’s first Life-
time Service Award in 1997 for his service as an editor on several
curriculum recommendation documents and as the conference
registrar (Frank had to wait until 2015).

In 1999 Frank and Cary convinced Lynn, the department
secretary, to join the fun and she came along to New Orleans
and helped with registration for the first time. Later that year
Cary went on sabbatical to UNITEC
Institute of Technology in Auckland,
New Zealand. While there he learned
of a new database system called Jade.
This was an object-oriented, relation-
al database system. As Cary learned
about it and played with it, he thought
this could be a good system for writing
a new registration program. He pitched
the idea to Frank, including the idea
of getting a few of Rose-Hulman’s best
and brightest computer science stu-
dents to work on it as an independent
study project. And away we went.

During the 2000 conference in Aus-
tin, Frank remembers that we spelled
Edsgar Dijkstra’s name wrong on his
name badge and he (Frank) had to
modify the database three times to cor-
rect the data item that was used to print the name badge. This
uncovered a serious problem with the registration system being
used then—it taught us why data items should appear in the
database only once!
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A couple of years later we decided to bring online credit card
payment to the registration system, which required us to re-write
the system to be a web browser based system (think another stu-
dent project!), and then deal with the hassles of getting a credit
card payment system to work with the registration system. Frank
retired from Rose-Hulman in 2002 (he continued working regis-
tration through 2006) and as one of his last official acts he hired
Larry away from the United States Air Force Academy.

Having attended the previous two SIGCSEs, Larry had fallen
in love with the conference and the community, so he immedi-
ately inserted himself into the registration team. Not long after
that, he managed to convince Cary that the web-based aspects
of the database system would be much easier to manage if we
wrote our own system specifically tailored to our needs based
on the LAMP stack (Linux, Apache, MySQL, and PHP). We
used the system that Larry developed with significant student
help for several years before acquiescing to switch to RegOn-
line, which ACM contracted with for conference registration
services. At the time of this writing, RegOnline is scheduled for
retirement and ACM is deliberating about its replacement, so
it looks like we will be moving to the next generation system in
time for Minneapolis.

All of us would agree that the things we remember and
value the most about working SIGCSE conference registra-
tion are the camaraderie among the registration staff, the
conference leadership, the student volunteers, and the strong
group of volunteers who help us stuff packets and bags each
year, as well as the abundant opportunities to interact with
the SIGCSE community. Many good friends have come from
those experiences.

So what do our conferences look like now? SIGCSE 2018,
located in Baltimore, MD, was the 49th Technical Symposium
on Computer Science Education. At that conference (the last
conference we have full information on as of the writing of this
article), attendance broke 1,700 for the first time. Some “by the
numbers” facts for this conference:

+ 697 people (40%) attended the SIGCSE Symposium for the
first time;

« 103 people (6%) were K-12 teachers;

+ 57 people (3%) were Community College faculty;

« 299 people (17%) were students, 107 of whom joined
SIGCSE;

« 25 people (1%) were retired SIGCSE members;

« 150 people (9%), representing 35 countries, came from
outside the United States; and

+ 235 people (14%) joined SIGCSE as new professional
members at the conference.

ITiCSE was started in 1996 as a summer conference, located
outside the United States, intended to get more of our interna-
tional colleagues involved in SIGCSE. One of the unique things
about ITiCSE is the collection of working groups that bring to-
gether colleagues from several countries to work on a research
problem that interests them.
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ITiCSE 2018, located in Larnaca, Cyprus, was the 23rd An-
nual Conference on Innovation and Technology in Computer
Science Education. The conference attracted 180 attendees:

« 71 people (39%) attended ITiCSE for the first time;
« 73 people (41%) participated in one of nine Working

Groups;

« 23 people (13%) were students;

« 65 people (36%) were from the United States;

« 115 people (64%) represented 27 other countries; and

« 17 people (9%) joined SIGCSE as new professional members
at the conference.

ICER, the International Computing Education Research
conference, began in 2005. It alternates locations between the
United States one year and outside the United States the follow-
ing year. We do not handle registration for ICER, so we are not
able to give any demographics about it. However, we wanted to
make sure it was mentioned in this article, as it is yet another
very worthwhile SIGCSE-sponsored conference.

The SIGCSE conferences are great venues for people to
come meet old friends, make new ones, and discuss how com-
puter science education is evolving. We hope to see you and
chat with you at one of our future conferences! <

Cary Laxer

Department of Computer Science and
Software Engineering (retired)
Rose-Hulman Institute of Technology
Terre Haute, IN USA

laxer@rose-hulman.edu

Larry Merkle

Department of Electrical and Computer Engineering
Air Force Institute of Technology

Wright-Patterson Air Force Base, OH USA
xphileprof@gmail.com

Frank H. Young

Department of Computer Science and Software Engineering
(retired)

Rose-Hulman Institute of Technology

Terre Haute, IN USA young@rose-hulman.edu

DOI: 10.1145/3231746 ©2018 ACM 2153-2184/18/12


http://mags.acm.org/inroads/december_2018/TrackLink.action?pageName=54&exitLink=mailto%3Alaxer%40rose-hulman.edu
http://mags.acm.org/inroads/december_2018/TrackLink.action?pageName=54&exitLink=mailto%3Axphileprof%40gmail.com
http://mags.acm.org/inroads/december_2018/TrackLink.action?pageName=54&exitLink=mailto%3Ayoung%40rose-hulman.edu

SIGCSE: Trends and Reflections

A Personal Narrative of
My Relationship with SIGCSE

Nell B. Dale, University of Texas at Austin, retired

his paper is an unabashedly

personal memoir of my 35 years
with SIGCSE. To my older colleagues,
I trust it will bring back fond
memories. To my younger colleagues,
I hope it will provide you with a
picture of the evolution of SIGCSE,
from a very small group whose main conference (the SIGCSE
Technical Symposium) was a two-day add-on to another
conference to the major organization you know today.

SIGCSE and my professional life were intricately interwoven
for these 35 years. I attended my first SIGCSE Technical Sym-
posium in 1976 in Williamsburg, Virginia. I don’t remember too
much about the conference, but I remember vividly my visit
to Colonial Williamsburg and my lovely lunch at the hotel at
the center of town. I also remember the people I met—Norm
Gibbs, Robert Aiken, Della Bonnette, and Dick Austing. Many
of them have remained friends over the years.

At one of my first conferences, I was asked to join a group
going out to dinner. They had been doing so together for several
years and I felt very privileged to be asked to join them. I en-
joyed a SIGCSE night with this group for the next 30 years. The
group changed and shifted, but it was always made up of people
who loved fine food. The person who lived nearest to the next
conference site was tasked with finding the restaurant for the
next year. Having such a tradition made the world of difference
to me. [ sincerely hope others of you have found a group and
have carried on similar traditions. Thank you, Bob Aiken, for
asking me to join you.

Another tradition that meant a lot to me was having break-
fast once each conference with Angela Shifflet. When Angela
and her husband went to Oxford the year after my husband
died, they took the time to go by his old college and take a pic-
ture of where some of his ashes were buried. I cherish those
pictures. SIGCSE technical symposia should help you make
professional friends, not just provide intellectual stimulation.

By this time, my list of SIGCSE friends had risen to include
Boots Cassel, Harriet Taylor, Joe Turner, Henry Walker, Barber
Boucher Owns, John Impagliazzo, Joyce Currie Little, Bill Bull-
grin, Jane Prey, and many, many more.

SIGCSE and my
professional life were
intricately interwoven

for these 35 years.

HISTORY OF SIGCSE
TECHNICAL SYMPOSIA

The SIGCSE Technical Symposium
was originally held as an add-on to
the annual ACM Computer Science
Conference. The Department Chair
from a neighboring university applied
to run the 1991 ACM Computer Science Conference and gave
my name as the person chairing the accompanying SIGCSE
Technical Symposium. Imagine how surprised I was when
the conference was awarded to San Antonio and I found
out that I was chairing the SIGCSE portion. Fortunately, I
had a lot of help from John and Laurie Werth, fellow faculty
members. They became Co-Program Chairs. (Yes, this really
did happen!)

Historically, the Symposium Chair took a suite in the
Conference Hotel and held an unofficial reception during
the symposium. It wasn't announced, it was just advertised
by word of mouth. In San Antonio, we had a lovely suite
with a sitting room and a huge bathroom with a big bathtub.
I remember Paul (last name omitted on purpose) bringing
three cases of pink champagne up the back stairs of the hotel.
Then he brought up the ice to fill the bathtub. All enjoyed the
reception.

However, I was concerned about SIGCSE's liability running
such an unofficial party in the hotel. By the next year, the
reception was run openly at the conference hotel, and its
existence was published in the program.

I do not remember the exact year, but eventually the
SIGCSE’s Technical Symposium became the tail wagging
the dog. Our conference had continued to grow as the ACM
Computer Science Conference had declined, so we cancelled
that collaboration and went out on our own.

I particularly remember the Technical Symposium in
Orlando in 1983. It was there that my editor presented me
with the first copy of my first book: Programming and Problem
Solving in Pascal. The Exhibits at the Technical Symposia were
always one of my favorite parts of the conference. I would
visit each publisher’s booth, talk with the reps, examine the
new books, and sometimes come home with one or two.
While making this circuit, I would stop and chat with friends,
perhaps sharing a cup of coffee and technical gossip.
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THE STATE OF SIGCSE IN 1992
In 1992, when I was Chair, Boots Cassel was Vice-Chair, and
Harriet Taylor was Treasurer of SIGCSE, we got together to
discuss the future of our organization:

o Who are we?

+ How do we rate current services?

» Where should we be going?

Frankly, 1991 was a time
of turmoil in CS
education. There really
was no consensus as
to what should be taught
in the first course.

To find the answers to these and
other questions, we devised a question-
naire or survey, which we distributed
to our membership. Four hundred and
forty-five SIGCSE members took the
time to fill out the 6-page question-
naire. The following paragraphs give
a summary of the responses and the
changes that resulted from members’
suggestions.

It was not surprising that 88.7% of the respondents were
associated with educational institutions. Others were in pub-
lishing, industry, government or some other type of institution.

The educational institutions ranged from high schools to
PhD-granting institutions with most of the institutions four-
year colleges. Of our members in teaching institutions, 41.1%
taught all levels in the undergraduate program, 14.6% taught
only lower-division classes, and 25.2% taught both undergradu-
ate and graduate courses.

The first SIGCSE Bulletin was published in 1969. ACM
Inroads was first published in 2010. Thus, the questions about
the quality of our publications only reflected the Bulletin and
the Conference Proceedings. First, we asked if the respondents
read the Bulletin—75.6% read at least the Table of Contents and
selected articles; 15.5% read it from cover to cover; one person
tossed it on the bookshelf without looking at it; 93.5% rated
the Bulletin as good, very good, or excellent. The respondents
seemed equally satisfied with the Technical Symposia and the
post-Symposia workshops.

The questions relating to the future of our organization were
broken into two parts—what should we be doing and where
should we be doing it? Curriculum 91 had just been introduced
and obviously was of great interest to this group. A large major-
ity of members were looking closely at the recommendations
with intent to adopt some or all of them. As the recommenda-
tions are of only historical interest, I won't go into them. How-
ever, the concept of closed laboratories was introduced there
and did have a lasting impact.

Many of the SIGCSE members were interested in, and
worked closely with, the Advanced Placement Exam in Com-
puter Science (APCS). Many of our members had been on plan-
ning committees and graders for the APCS. During the time of
this questionnaire, the APCS changed its format and split the
exam into two parts: A and AB. The A part was supposed to
mirror what was taught in the first course in CS, and AB was to
mirror the second semester.
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Frankly, 1991 was a time of turmoil in CS education. There
really was no consensus as to what should be taught in the first
course. Curriculum 1991 was a step in the right direction, but
educators still argued over what language to use in the first
course. When the APCS was first instituted using Pascal, lo-
cal high-school teachers were up in arms—of course Basic was
the language to use. What was Pascal?
Who ever heard of it? (I personally
ran a worship to prepare high-school
teachers to teach a course for the first
AP exam. I wanted to talk about teach-
ing concepts; they wanted to learn
about Pascal.)

During the first twenty years of
SIGCSE, there were other comput-
er-education related conferences and
many of our members participated
in them. A listing looks like alphabet
soup: WCCE, NECC, EDUCOM, ACM CSC, CCSC, AFIPS. At
the time of the 1992 survey, the National Education Comput-
er Conference (NECC) was still active. Twenty-nine percent of
our members had attended an NECC conference, but only 12%
in the last year (1991). This reflected NECC'’s focus on pre-col-
lege education. However, most respondents felt that SIGCSE
should stay involved with NECC in some way.

CHANGES IN SIGCSE
There were strong feelings that SIGCSE should sponsor sum-
mer activities—workshops, refereed conferences, and/or
non-refereed conferences. Others cautioned that they could
only afford one conference a year. However, in response to this
strong support for a summer activity, the ITiCSE Conference
was initiated and held in Barcelona, Spain, in June of 1996. This
conference has been held each year since in Europe, Austra-
lia, Turkey, and Israel. There were no submitted papers the first
year, only refereed workshops. The results of the workshops
were published in the Bulletin.
The answers to the Free Response questions of the survey
highlighted our professional diversity:
«» The papers are too technical/The papers are too low level.
» Having a paper accepted brings support for going to the
symposium, so take more papers/
o The quality of the papers is poor, so don’t take as many.
+ We need more papers on how to teach/We need more
technical papers.
» Symposium should be in cheaper places/The sites are dull.

So, how did we, as an organization, solve some of these
contradictions? A look at the research areas represented in the
survey gave us a clue—involved in technical research, 24.6%,
involved in CS Education research, 21.4%, and focused only
on teaching, 39.9%. There were two distinct audiences repre-
sented in the survey: the teachers and the researchers. Those
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who wanted teaching tips should be provided with the best of
this type of paper and encouraged to submit papers of their
own. One participant interested in research asked, “What can
SIGCSE do to add validity to research in Computer Science
Education?” We focused on this question as a solution to gen-
erating better technical papers. We started offering workshops
on educational research techniques. In June of 1998, I began a
column in the Bulletin on “Research in Computing Education”

The results of the push for meaningful educational research
into CS Ed culminated in a new conference ICER (International
Computing Education Research) in 2005. The SIGCSE Doctoral
Consortium, where Ph.D. students could present their doctoral
research, began as part of the SIGCSE Technical Symposium in
1998 and later moved to ICER. We were becoming respectable
in the research world.

Of course, we couldn'’t solve all the diversity problems. We
do now have a fund to help first time participants pay their

expenses, which is useful for getting more first-time attendees.
We also started having a first-timer luncheon to honor those
first-time participants. Perhaps one of you reading this personal
history will reproduce the 1992 survey with current SIGCSE
members and activities—updated, of course.

In closing, I would like to thank my SIGCSE friends for con-
tributing so much to both my professional life and my personal
life. The SIGCSE community was my home. <

Nell B. Dale

Computer Sciences

University of Texas at Austin, retired
Austin, TX 78712 USA

nelldale35@gmail.com

DOI: 10.1145/3276303 ©2018 ACM 2153-2184/18/12

The Spa
rourier T

iy 0nd I:Illl-ll.-.!'ll:r

=rihad Hmsgsish

Faster algorithms that run
in sublinear time have
become necessary. Here’s
your guide.

¢ . Haitham Hassanieh
University of Illinois at Urbana Champaign

acm Inroads

inroads.acm.org 57


http://mags.acm.org/inroads/december_2018/TrackLink.action?pageName=57&exitLink=http%3A%2F%2Finroads.acm.org
http://mags.acm.org/inroads/december_2018/TrackLink.action?pageName=57&exitLink=mailto%3Anelldale35%40gmail.com
http://mags.acm.org/inroads/december_2018/TrackLink.action?pageName=57&exitLink=http%3A%2F%2Fbooks.acm.org
http://mags.acm.org/inroads/december_2018/TrackLink.action?pageName=57&exitLink=http%3A%2F%2Fwww.morganclaypoolpublishers.com%2Facm

e
SIGCSE: Trends and Reflections

Reflections on an Introductory
CS Course, CS15, at
Brown University

Andries van Dam, Brown University

ere I report on the largest of Brown’s four introductory

CS courses, CS15, a course which focuses on object-
oriented programming in Java, with JavaFX as the 2D
interactive graphics library. Included are my reasons for
having traded off a strict non-collaboration policy for
no exams and close to 200 hours per week of one-on-one
help available from 50 trained undergraduate TAs. While
my purpose is to report, not to advocate for my specific
way of running this course, I do advocate for the pervasive
use of undergraduate TAs and provide details about their
responsibilities and training.

INTRODUCTION
This article reflects on my years of teaching CS15, Introduc-
tion to Object-Oriented Programming and Computer Science,
at Brown University. I've been refining my introductory course
since starting to teach it at Brown in 1965, and share my ideas
and experiences as they evolved over the decades. I'm report-
ing, not proselytizing for my approach, which gives me person-
al satisfaction and results in student evaluations that over the
years have ranged on average between very good and excellent.
I continue to teach in a rather traditional way, i.e., doing a
twice-a-week 80-minute lecture to a starting audience of over
400 students, most of whom have never programmed before.
I use Java as a ubiquitous, disciplined (if verbose) language,
and Java FX as the 2-D interactive graphics library. Students
continuing their study of computer science will take CS16, the
second semester course in Algorithms and Data Structures, in
which they learn Python. Since I taught my first introductory
course to high school students and their teachers in 1962, while
still a graduate student at University of Pennsylvania [1], [ have
seen (and used) many different approaches and languages to
turn students on to computational thinking and computer sci-
ence, and [ strongly believe there is no obvious “right way” to
do so—what is paramount to turning students on is to convey
one’s passion for the material and to help them cultivate good
habits. Currently, in addition to OOP concepts and techniques,
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[ teach basic data structures (arrays, arraylists, various forms of
linked lists, stacks and queues—as special cases implemented
as arrays or array lists—trees, sets, hash sets and hashing), and
do “sneak preview” lectures on sorting/searching and big O,
topics covered in detail in CS16.

Below I describe some of the mechanics I use for running this
largest of our introductory CS courses (currently over 400 stu-
dents). There is a parallel introductory sequence, CS17/18, that
also assumes no prior programming experience and that features
functional programming first semester and introduces OOP
with Scala and Java in the second semester. Unlike in CS15, there
is use of pair-programming. Further, there is a single semester
course, CS 19, that provides a concentrated introduction to func-
tional programming, algorithms and data structures for students
with prior experience. And, this year for the first time there is a
fourth option, CS 11, a slightly slower-paced introductory course
which spreads two semesters of material plus a little extra on data
science over three semesters. Students that complete any of these
introductory sequences are ready and eligible to take intermedi-
ate courses in the department.

My CS15 real-time narration and annotation of PowerPoint
slides via my tablet PC is recorded and available for playback
after the lecture. I know the literature that suggests that live lec-
tures (as opposed to the carefully prepared materials presented
in lectures) are probably the least important learning resource
for students, especially in my course, which features learn-
ing-by-doing, and where there are no exams and the final grade
is entirely based on the quality of the submitted programs.
However, I see lectures primarily as being useful in motivating
students to learn foundational concepts and in getting them to
start thinking about their assignments. Actual implementation
for most students starts with reviewing the detailed lecture
PowerPoint decks with their annotated code examples and lis-
tening to parts of lectures that are used in the assignment.

To get hands-on experience and more personal support from
a large cadre of undergraduate TAs, students also participate
in weekly sections, where they do interactive labs or engage in
design discussions where TAs reinforce design principles appli-
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cable to specific programming assignments. I think of CS15 as
a practicum course, and of this interactive component as funda-
mental to reinforcing and teaching concepts. I don't grade on a
curve and we assign grades using a “contract style”—if you meet
the specifications of the assignment, i.e., the contract, with a
well-structured, well documented program that has no signif-
icant bugs or flaws, you get the A you
deserve; the clear majority of the class
does indeed get As. The TAs use de-
tailed grading rubrics to deduct points
for bad design choices and provide
written feedback; it may take up to an

While the course focuses
on programming and
design, it also introduces

split into two semester courses, with someone else, initially Bob
Sedgewick, teaching algorithms and data structures in the second
semester. I successively switched to Pascal, and when object-ori-
ented programming started becoming mainstream, switched to
Object Pascal [2], and from there to Java. Today’s CS15 celebrates
“magic” in the sense of having students learn to build on top of
libraries and TA-written support code
whose inner workings they do not need
to understand (the support code, used
in the first three projects, is provided
in a black-boxed .jar file). This allows
students to deal with the design, imple-

hour per program to analyze and grade fu n da menta ' conce pts mentation and debugging complexity of
the later, more complex programs and relatively large programs, large at least
provide helpful critiques. in CS, and | try to make for an introductory course aimed at

These programming assignments . . novices. Students have told me that the
ramp up in complexity and size, and it Clear that Whlle interactive nature of the programs have

after the initial two assignments, are
all based on various kinds of graph-
ics-based games that most students find
fun and that lend themselves so well to
the OOP paradigm and interactive Uls:
« Fruit Ninja, to practice polymorphic
use of interfaces and inheritance;
« Cartoon, a real-time animated graphics program of the
student’s choice;
» DoodleJump, which has a gravity simulation component;
« Tetris, which uses arrays; and
« a 3-week long capstone final project.

For the final project we offer a choice of a Sketchpad (with
undo/redo and file I/O), Othello (using a mini-max algorithm),
PacMan (using breadth-first search), or a student-proposed in-
dependent project. The final projects may range between 800
and several thousand lines of code. All these programs have ful-
ly interactive Uls and are the complete, playable versions of the
games. After the final project experience, many students report
that they are amazed at how much they learned in one semes-
ter, since being baffled by the first simple assignment. And as
they progress through their undergraduate years, they tell me
it was one of the hardest courses they took but also one of the
most rewarding (and formative) ones.

EVOLUTION OF COURSE CONTENT

In my first few years I taught a “bottom-up” course in which I
started with gates and logical design, then a brief intro to ma-
chine language followed by assembler and a higher-level lan-
guage, initially PL/I, later PL/C. In the two-semester introducto-
ry course I taught for a decade or so, I also taught data structures,
parsing and compilers, a bit of information retrieval, but not
theory or AI. SNOBOL was taught as a second (string process-
ing) high-level language. My aim was to dispel magic and show
how to build up levels of abstraction. Over the years the course

programming is a key
component of CS, itis a
relatively small one.

shown them some of the practical, con-
crete uses of computer science, which
motivated them to go on and take addi-
tional courses in the department.

[ teach “objects first, i.e., all the basic
OOQP design principles before covering
flow-of-control constructs and data structures. I was converted
to the “objects first” pedagogical strategy after several years of
gradually introducing OOP concepts throughout the semester
and finding that by the end of the semester students still did
far more functional decomposition than object decomposition.
My approach also means a minimum of unfamiliar syntax and
keeps students who took AP CS more engaged than starting
with arithmetic and flow-of-control since many of them haven't
learned OOP concepts well enough in high school, even if they
use some classes. In contrast to our book based on my lecture
notes [3], I now emphasize the use of composition and inter-
faces (factoring out) over inheritance (factoring up), and have
at least one assignment that targets the use of polymorphism in
parameter passing.

While I have moved from a bottom-up to a top-down ap-
proach (students learn basic logic and assembler in their third
course), and from procedural to OOP languages, some aspects
of my teaching style have remained invariant over more than 5
decades.

« Computational thinking through problem-solving via
programming: while my course uses games as a motivator
(without getting into game design), picking other
application areas would, of course, be just as useful and
motivational (health-care, multi-media...).

« While the course focuses on programming and design, it
also introduces fundamental concepts in CS, and I try to
make it clear that while programming is a key component of
CS, it is a relatively small one.

« Divide and conquer to manage complexity: we strongly
encourage students to use UML to diagram their designs
and develop their code base incrementally—I encourage the
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use of stubs and drivers, hand-simulation of pseudocode,
and stepwise refinement. Most students don’t do this until
they confront the complexity of the last few assignments
and see the benefits—some never do, regrettably

Gradual introduction of fools to have students understand
what is really going on when they use a tool, and to avoid
creating a dependence on them. At times I have tried no
tools, just an editor, or swinging the pendulum the other
way with the Eclipse IDE from the start—neither strategy
worked well enough and we now move from a text editor,
Atom, to Eclipse over the semester.

No tests, grades determined purely by individual work,

no pair programming except supervised collaboration in
sections/labs; instead we offer extensive TA hours—see the
following section.

Coping with complexity by writing fewer large programs

as opposed to many small ones—all projects in CS15 use
interactive Uls built on simple 2D graphics. A significant
part of the grade is for the design/architecture of the
underlying program. We talk a lot about program design,
and as the projects progress, we gradually give less of the
design away at weekly discussion sections.

What is not covered: regrettably, even in 14 weeks of the
semester, no second language, no concurrent programming,
no teaching of how to design tests before starting
implementation, no use of pre- and post-conditions,
contracts, integrated analysis (big-O). I am sticking with my
approach refined over many decades because it works well
in conjunction with CS16.

.

.

.

.

THE UNDERGRADUATE TA SYSTEM

I arrived at Brown in 1965 in the Division of Applied Math as
the first person there to have officially studied a new discipline
called variously Computer Science or Computer and Informa-
tion Science; I have the second designated Ph.D. in this subject
(1966). My charter was to teach the elements of this new field to
undergraduates, and to start a research group (in the even newer
field of interactive computer graphics.) But there were essen-
tially no students with computational background. Given a class
size of around 50 people, I knew there was no way I could help
that many students with their programs nor read the programs
closely to grade them, so I advertised for half a dozen undergrad-
uates both to take the new course and to help me help the other
students. This initial experiment, born out of necessity, that used
undergraduates essentially as TAs, proved so successful, espe-
cially with the students taking the course, that I kept using un-
dergraduate TAs in my courses, and formalizing the system over
time; eventually it was adopted by other faculty members and is
now pervasive in our undergraduate curriculum. Our depart-
ment will employ over 300 undergraduate TAs (UTAs) for the
2018 fall semester, and nearly that many for the spring semes-
ter. Additionally, nearly all undergraduate courses will have one
to four “Head TAs,” who are undergraduates who have almost
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always TAd the course before and who are heavily involved in
curriculum design, TA team organization, and course manage-
ment. More advanced undergraduate courses may add graduate
TAs to the mix and the most advanced courses will generally
be TAd by graduate TAs. A main reason for continuing to use
only undergraduate TAs for the introductory courses is that
they remember their initial struggles and have appropriate em-
pathy, know the assignments well, and can relate to their peers
in ways somewhat older and more removed graduate TAs can't.
If a graduate student would really like to learn how to teach an
introductory course, we'd accommodate that, of course.

For the fall 2018 semester I have a cohort of 46 TAs, led by a
team of four head TAs who were TAs the previous year. The 46
were chosen from a field of over 150 applicants who did well in
the course, using 12-minute interviews conducted by my new
head TAs and supervised by me. Applicants are asked a few
general questions such as “why do you want to TA,” and “why
do you think you would be a good TA?” They then hold mock
TA hours and are asked to explain fundamental concepts such
as polymorphism with a cogent example, not from class, and
then to do some real time debugging of a small code fragment
to see how Socratic they are in their approach. Most students
cite as their reason for applying that as novices, they never
would have made it through the course without the help pro-
vided by their TAs, and they now want to give back to the next
generation (and learn the material even better).

We select our team based on interview performance (espe-
cially considering their “user interface,” a balance of approach-
ability and friendliness, helpfulness, clear communication,
etc.), and on their ability to successfully demonstrate the Soc-
ratic teaching method—the smartest students don’t necessarily
make the best TAs. I also practice what I have always called
“strong affirmative action,” to get as diverse and balanced a team
as possible and provide relatable role models for a diverse pop-
ulation of students. My fall 2018 team is about evenly divided
between men and women and has about 15% underrepresented
minorities—breaking down barriers for underrepresented mi-
norities taking the course and subsequently TAing remains an
ongoing effort and a top priority for me personally and for the
department each year.

My TAs work an average of 12 to 15 hours a week for a com-
bination of pay and course credit, and together provide almost
200 hours of one-on-one help to students each week in the
course during “TA hours” Additionally, they grade and com-
ment on the assignments and run the weekly design and lab
sections for no more than 20 students at a time. They also have
“TA jobs” specific to the course, e.g., A/V TA (dealing with our
complex real-time recording of tablet PC interactions), scripts
and grades TA (managing our extensive record keeping and
grading infrastructure), Piazza TA (monitoring the flow, an-
swering questions on this online forum typically within min-
utes), humor TA (writing, revising and rehearsing main skits
and drink skits), etc. In short, they learn to take ownership of
nearly all aspects of the course and provide a more comprehen-
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sive course for the students than I could possibly do alone, even
aided by a handful of graduate TAs. Additionally, they relieve
me of having to deal with routine mechanics so that I can fo-
cus on curriculum design (we are constantly tinkering with the
course to try to improve outcomes), supervising the head TAs
and UTA staff, and exception handling, e.g., cases of students
experiencing a variety of difficulties and needing accommoda-
tion, and regrettably, despite our best efforts to stamp it out,
collaboration cases.

I meet with the head TAs nearly daily and am in constant
communication with them; I meet with the entire team once a
week to go over pedagogical strategy and issues arising, typical-
ly at our open TA hours. Through this structure, the course is
a better learning experience for the students and allows under-
grad TAs and Head TAs to take on challenging leadership and
teaching roles that many wouldn't otherwise have until years
into their careers. Many TAs go on to (head)TA in other cours-
es, so my course is a kind of feeder program, as are the other
introductory courses in our program.

To bring new TAs up to speed on their responsibilities and
to provide appropriate training, we have a weeklong TA camp
before the start of school. TAs have multiple social events to get
to know each other and build esprit de corps. They also redo
several assignments so that they are very familiar with them,
go over detailed grading rubrics for each assignment to try to
achieve uniformity of grading, and do role-playing where the
head TAs demonstrate how not to and how to do Socratic help-
ing of students at TA hours. I also give a short lecture on what
it means to be a professional and introduce my four extra com-
mandments: thou shalt not flake, thou shalt not assume, thou
shalt be proactive, and thou shalt maintain a professional rela-
tionship—e.g., no power tripping, no hitting on students, re-
specting privacy, etc. We also emphasize that the course is very
much oriented towards novices, many of whom are intimidat-
ed, even downright scared of this course, which is well-known
for its intensity. We stress that we are oriented towards diversi-
ty and inclusion, and want to create a welcoming environment
rather than an old-fashioned “weeding out” course—we strive
for maximal retention, and I take great pride in the significant
number of students each year who switch into CS even though
they had no plans to do so, because of the introduction to the
field they had. Additionally, the department runs TA training
sessions for all TAs for all courses in which some of these same
points are covered, especially the diversity and inclusion theme.

For many TAs, TA'ing is a formative experience in that they
not only learn the material far more deeply than they did as stu-
dents and learn the useful skill of code reading and debugging,
but also sharpen their oral and written communication skills,
and their teamwork skills. Those who work with me on course
development, including researching and drafting new lectures,
find that is an especially valuable experience. Many TAs get
hooked on teaching and I'm proud of the legacy of more than 60
former TAs who have gone into academia or some other form
of teaching either in high school or within companies. Some of

the most technical TAs wind up in program or product man-
agement where they get to leverage their software engineering
skills as well as their communication and management skills. At
one time, former students who had either TA'd with me and/or
had done research as undergraduates with me, chaired depart-
ments at MIT, Princeton, Waterloo, University of Washington,
Maryland, Virginia, and New Hampshire. I also count a key
designer of the Intel x86 line (and Intel Fellow), the Microsoft
executive who launched early web browsers and Windows 95,
and the current director of research at Google. All credit their
early undergraduate experiences as TAs or RAs.

COLLABORATION POLICY

I am not a fan of time-pressured in-class exams, feeling they
are too hit-and-miss. To accommodate different learning styles
and speeds, I prefer the previously mentioned contract style of
grading, and abandoned exams after multiple years in the late
1960s. The price students pay for not having to worry about
exams and quizzes is that all written work must be strictly their
own—we don't allow pair programming except in supervised
labs, and no discussion of assignments, let alone solutions, be-
tween students. Instead I prefer students to get Socratic advice
from qualified TAs during the nearly 200 hours of one-on-one
help available during the week, augmented by both private and
public Piazza posts. Last year average response was 30 minutes,
but often, especially during lectures, it may only be a few min-
utes. Repeated private questions and common misperceptions
will be noticed by TAs and result in a public response.

In my upper-level graphics course, there are small-group
final projects so my strategy of having students get help from
TAs instead of doing pair-programming is only for my intro-
ductory course. During lecture I strongly encourage discus-
sion among students to answer the frequent clicker questions,
to help decrease the sense of isolation. We also foster strong
student interactions, including supervised pair programming,
in the weekly sections. Students alternate writing the code and
“dictating” what should be done next. Since students stay in
the same small group sections led by the same TAs, they get
to know each other and this type of community building helps
combat the sense of isolation that the collaboration policy can
have as an unwanted side effect. Students this fall were also able
to choose a mentor TA who can provide some social support in
addition to answering general questions.

We use the Stanford software MOSS (Measure Of Software
Similarity) [4]—to check for undue similarity in code submis-
sions (including checking against the previous three years’ sub-
missions) and show students early on in lecture how we use it,
so that they are clear about our vigilance and process. I found
over the years that it takes multiple years to hone an assignment
(and its write-up) so that it is fun, appropriately challenging but
not too difficult, builds on the concepts taught in class, doesn’t
have too much “make work,” etc.; thus, an assignment like Tetris
has been used for several decades now. Despite all my warnings
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and the MOSS demonstration, some students still try to get
away with various degrees of collusion, even code copying, and
we subject those program pairs identified by MOSS as high-
ly identical to a detailed hand inspection to make sure of our
case. When we are sure of substantial collusion, we bring the
case to Brown’s academic code committee. Conviction typically
results in a directed No Credit on their transcript and parental
notification, for a first offense. Documenting and prosecuting
these cases are by far the worst parts of teaching this course.
The recent year when I relaxed the collaboration policy slightly
to allow high level design collaboration on well circumscribed
portions of the last few assignments, there was a three-fold in-
crease in the number of cases I had to prosecute; the following
years we reverted to a strict “no collaboration of any kind” poli-
cy and the number of cases was reduced dramatically.

During Brown’s two-week “shopping period” where students
can attend as many courses as they like, I make it clear that
they have a choice between CS15’s no tests, no collaboration
policy and CS17’s pair programming plus tests policy. There is
also the significant difference between CS 15’s “magic is great”
with OOP and interactive graphics, and CS17s “reduce magic
as much as possible” and functional programming. Thus, stu-
dents have a clear choice.

MOTIVATORS
We've used a variety of mechanisms over the decades to keep
students interested and coming to class; even so, class atten-
dance inevitably decreases over the semester, as it does in most
courses, and I must compete against the recording of my lec-
tures. Our primary mechanism is well-rehearsed skits which
happen every couple of weeks and are somewhat tied to con-
cepts in the course such as linked lists. The opening day skit is
usually based on some topical movie or television show, and is
centered on making fun of ourselves, CS15, Brown, pop-cul-
ture, etc. There is usually an all-hands dance number in the
15-minute-long opening day skit to culminate it. Among recent
themes were X-Men, Mean Girls, and Game of Thrones, where
I played Daenerys in blonde wig and ball gown. Each lecture
also has a 2-minute “water skit,” featuring a sequence of increas-
ingly silly plots and drink containers. Students often report
that they took and stayed in the course because it looked like
great fun, and because the TAs seem to have such a good time
performing the skits. I want students to see that we don't take
ourselves too seriously, and they consistently report that this
bit of levity is worth the loss of lecturing time. The skits don’t
just serve to amuse, they also “humanize” us and make us seem
much more approachable. We hope this encourages students to
seek out TA help when they need it.

Two other short preludes to lectures are bringing back for-
mer TAs, who are typically on campus to recruit for their com-
panies or to visit friends, to talk very briefly about “life after
Brown,” and “IT in the news, a 1-2 slide sequence on some-
thing just in the news. This year’s topics included massive data
2018 December
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breaches, Cambridge Analytica and the manipulation of our
election, advances in Machine Learning (Alpha Go Zero, ac-
cidents with Self-Driving Vehicles) and automation, the future
of work, and Universal Basic Income. Detailed mid-term and
end-of-semester questionnaires measuring every aspect of the
course consistently show student appreciation for these devia-
tions from a strict lecturing mode.

CONCLUSION

After multiple decades of progressive refinement, we like to
think that our current course runs like a well-oiled machine,
and overall has a growing, well-satisfied clientele. Our highly
detailed mid-term and final questionnaires and TA interviews
tell us that the course works for the clear majority of students
taking it, and that for most it is a very demanding but equally
rewarding course. A large proportion of students since I started
teaching reported that they had no idea whether they were in-
terested in CS and then decided to take more courses, possibly
major in CS. The TA system is largely responsible for helping
students cope and is consistently ranked as one of the most
valuable aspects of the course. So, while the specific style and
mechanisms I use for running the course are just one of many
that work to have students learn and turn them on to computa-
tional thinking, I believe the undergraduate TA system I use is
well worth adapting for other courses, as is done in the Brown

°,

CS department. <
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What We Care About Now, What
We'll Care About in the Future

Mark Guzdial, University of Michigan

CM SIGCSE is the oldest and best-known organization

supporting computing education in the world today.
Over 1700 attendees participated in the 2018 SIGCSE
Technical Symposium, an indication of the importance
of SIGCSE. SIGCSE’s 50 years almost perfectly matches
the history of computing education. SIGCSE has defined
the focus of computing education for the last 50 years.
Predicting the future of SIGCSE is predicting the future of
computing education.

WHAT WE CARE ABOUT IN CS

We teach what we care about. What we teach in CS has
changed surprisingly little in the 50 years of SIGCSE. Pro-
gramming languages come into fashion and then depart,
and the topic names might change. The core of Curriculum
68: Recommendations for Academic Programs in Computer
Science [2] is much the same as the current curriculum volume,
Computer Science Curricula 2013 [3].

Both emphasize programming, of course, but the details
differ. Machine language is mentioned prominently in
Curriculum 68. It’s still there in CS 2013 but on an equal
footing with assembly language. Discrete mathematics
does not appear in Curriculum 68 by that name, but the
content of a modern discrete mathematics course appears
in several of the required courses. Calculus was considered
a peer introductory course, right next to “Introduction
to Programming” in Curriculum 68. Today, its not a
requirement, but the four dozen times it appears in the CS
2013 document tells you that a calculus perspective still
pervades our CS curriculum.

Teaching computer science in post-secondary education
was designed to provide well-prepared software developers for
the growing software industry. SIGCSE was created to support
these efforts to prepare computer scientists at college. The
original objective of SIGCSE was “To create a forum to discuss
common problems among college educators attempting to
develop and implement programs and courses in computer
science!

T With thanks to Briana Morrison for finding this for me.

WHAT WE CARE ABOUT IN COMPUTING
The mission of SIGCSE is different today [4]:

The scope of SIGCSE is to provide a global forum for educa-
tors to discuss research and practice related to the learning, and
teaching of computing the development, implementation, and
evaluation of computing programs, curricula, and courses at
all education levels, as well as broad participation, educational
technology, instructional spaces, and other elements of teaching
and pedagogy related to computing.

We in SIGCSE value computing which we define as much
broader than computer science. Computing is an umbrella term
that includes computer science and related disciplines, such as
computer engineering, information systems, information tech-
nology, software engineering, cybersecurity, and data science.
Computing does not even have to be about programming at
all. The 2018 SIGCSE award for outstanding contributions to
education went to Tim Bell, who famously developed ways of
teaching computing concepts without any computer at all, em-
bodied in his wonderful CS Unplugged curricular materials.

Think of all the people who develop and implement comput-
er programs today. The writers of Curriculum 68 would likely
be surprised at who programs and why. Today, there are many
“computational” fields. Computational journalists write code
to mine data in order to enrich their stories or discover new
stories. Computational photographers invent new things to do
with their digital cameras, like stitching together multiple shots
to make panoramas. Computational science has been called the
third branch of science, after theoretical and empirical.

The computer scientists who started SIGCSE would not be
surprised at any of these applications. The course “Large scale
information processing systems” which appears in Curriculum
68 might be called “Big Data” today. Computer graphics was an
elective course in Curriculum 68. Alan Perlis, the first Turing
Award winner, talked about doing computational science with
simulations in 1961. What would have been hard to predict 50
years ago is specifically what parts of computer science would
become the core of a new computational practice, and that the
practitioners of these new practices would not be computer
scientists.

Not all of these new “Computational X” programmers know
machine language, calculus, or discrete mathematics. The
broad range of people who use computing, who might be called
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computationalists,* are taking the pieces they find to be useful
from computer science and programming. They do not need
to be computer scientists to find and make value in computing.
The new computationalists care about computing, but not nec-
essarily all of computer science.

EXAMPLE: SCRATCH AS COMPUTING THAT
COMPUTATIONALISTS CARE ABOUT

SIGCSE members of 50 years ago likely would not have imag-
ined 25 million programmers, many of them schoolchildren,
using a programming language that does not involve typing.
Scratch is amazing on many levels. It’s a real programming
language that people use in dozens of countries to do pro-
gramming that they find personally meaningful and useful.
Scratch is also a website with 25 million users sharing almost
30 million projects.

Scratch is one of a family of blocks-based programming lan-
guages that have been developed for use by computationalists,
not just computer scientists. Scratch programs are created by
dragging into place blocks that look a bit like jigsaw puzzle
pieces. These blocks are the primitives of the language, and the
Scratch library includes blocks to control program flow, change
graphical elements, and manipulate data.

The empirical results on blocks-based programs are im-
pressive. Learners can build something personally useful and
interesting faster in blocks-based programming languages than
typical text-based languages. They learn more and faster with
blocks-based languages [5]. If they ever switch to text-based
languages, the knowledge of programming elements, like con-
trol flow and variables, transfers from blocks to text—the stu-
dents remember and successfully use ideas like repetition.

Scratch computationalists are building programs that they
want to build. Many Scratch projects just tell stories, with
moving characters, sound, and text. Other Scratch projects
are games. There is a wide variety of Scratch projects—each of
which is meaningful and useful to someone.

Empirical studies of Scratch projects suggest that there is
not a whole lot of computer science there. There is actually
little use of iterative control structures in Scratch programs.
Scratch programmers rarely use Booleans. Some studies say
that Scratch projects “smell” in the software engineering sense,
e.g., too many literals and lots of duplicated code [1]. Computer
scientists may not all value Scratch.

The important part of Scratch is that computationalists find
value in it, i.e, that they can make something that they care
about in Scratch. What we see in Scratch is the same process
we see among the computationalists in computational photog-
raphy, journalism, and science. They don’t need all of computer
science. They can find value and make something useful with
just some parts of computing. Scratch projects smell wonderful
to Scratch computationalists.

WHAT WE WILL CARE ABOUT IN THE FUTURE

Computer science education will likely be important for the next 50
years, and SIGCSE will likely grow and support this important en-
deavor. We will always need computer scientists. We will also need
many kinds of computationalists, and they will need different kinds
of education. Computing education will likely continue to fork, just
as computing does. SIGCSE will likely be best known in the fu-
ture for supporting the broader goals of computing education.

SIGCSE members are involved in all aspects of computing
education, in concert with the mission statement of SIGCSE.
We have members involved in computing education in schools,
for professional development of teachers, for computationalists
in a wide variety of disciplines, as well as for our those studying
computing at college. We care about all of computing education.

The world has a growing appetite for computing education, but
that appetite is finicky. Computationalists are picky. Not everyone
likes tomatoes or mushrooms. Not all computationalists want dis-
crete data structures or machine language. Computing education is
so important that everyone wants some of it. Computing education
is so important that even small parts of it are valuable and useful.

I can't predict what the next big “Computational X” will be, but
based on past experience, I know that it’s already here. Someone will
come along and realize that just some parts of the computing that we
have today will be useful to someone else tomorrow. They will care
about just a segment of the CS education described in Curriculum
68 and CS 2013. Just one part of what we do will become the heart of
a new computational practice. That one part will be important and
the seed of great innovation and value. William Gibson said it well,
“The future is already here— it’s just not very evenly distributed”

SIGCSE members will be helping computationalists to learn
those parts. Our mission is to teach people about the computing
that they care about. SIGCSE members will make important con-
tribution in the increasingly-computational world. We help peo-
ple to understand their world and to build new things in it. <
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SIGCSE:

Remembrance and

Looking Forward

Lillian (Boots) Cassel, Villanova University

ometimes looking ahead means looking back to see
where the path began and then projecting that forward,
with thoughts about possible forks in the road.

My first SIGCSE symposium will always be a defining ele-
ment in what SIGCSE is and has been to me. I was young, and
a brand new department chair of a brand new department. It
was 1981 and we did not have enough faculty to meet the de-
mand for courses. I came to the sympo-
sium in hopes of finding help. I was shy
and quiet, planning to listen and learn.
There was a session about preparing
faculty, led by Larry Jehn. The discus-
sion seemed to focus on what kind of
credit people should receive for doing
training courses. I had not said a word
the whole time I was at the conference,
but I finally broke and spoke up— “I
don't need credit,” I said. “I need help.
I have to teach all the standard courses
and I don’t know how to choose books
or build assignments or prepare class-
es” Larry, whom I had not met, looked
at me, pointed to someone else in the
room, and said “You need to meet him”
The someone else was Dick Austing,
then another stranger. As the session
ended, Dick introduced himself, told me about the SIGCSE re-
ception, and told me that I needed to be there. In those days,
the reception was a small, informal affair in the conference
chair’s hotel room. Yes, really. People learned about it by word
of mouth. I would never have known about it, and would have
been too shy to go if I had heard about it. Dick took me there
and introduced me to Charlie Shub, then disappeared. Charlie
asked what I needed. I said I needed, for example, to know a
good book to teach operating systems, and what assignments
would work with undergraduates, and where to find teaching
resources. Charlie started telling me about books and offered

Charlie started telling me
about books and
offered to share his
materials. Within a few
moments, a crowd had
gathered around us,
because a bunch of other
people needed to
know similar things.

And that is SIGCSE to me.

to share his materials. Within a few moments, a crowd had
gathered around us, because a bunch of other people needed to
know similar things. And that is SIGCSE to me.

Dick Austing was Symposium chair in 1984 in Philadelphia,
and he asked me to be program co-chair with Joyce Currie Lit-
tle. I said I had never done anything like that. He said “Neither
had I, the first time” The three of us were the entire symposium
committee then. The Symposium was organized in conjunction
with the Computer Science Confer-
ence, which provided local arrange-
ments. There was an immense career
fair for interviewing faculty candidates.
The ACM programming contest was
also co-located with the conferences.
The exhibits were nearly all publishers,
promoting the latest text books. Many
of the books were closely aligned with
the most recent Computer Science
Curriculum recommendation. That
was Curriculum 78—which gave us
the labels CS1 and CS2, still used now.
Papers were submitted on paper then,
with duplicate copies to be mailed to
reviewers. Joyce and I got the final pag-
es for the accepted papers, and actually
printed a long list of numbers, cut them
out, and pasted them on the pages to
make the page numbers. There was a physical box of materials
that was passed from one program chair to the next to explain
what needed to be done, the schedule and the hard deadlines,
the special paper for final copies, etc.

From the beginning of my involvement in SIGCSE, this
group of people has been about sharing: sharing experiences,
sharing resources, sharing problems and sharing solutions. The
symposium was much smaller, about 350 people, and it was easy
to feel connected to everyone. Nell Dale once commented that
what intrigued her about SIGCSE was the number of people she
considered friends, whom she saw just once a year. She said it
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felt like she ended a conversation one year and picked it up again
the following year as though there had been no intervening time.

By the mid-1990s, I was on the SIGCSE Board. At the busi-
ness meeting at the symposium, we collected email address-
es. We created the first SIGCSE mailing list—it was initially
a forwarding address at Villanova, where I had moved some
years earlier. The list grew and interest grew and eventually
we were able to get the list moved to ACM. Now, of course, it
is available to all members without having to attend a business
meeting to sign up.

TIMES CHANGE.

There is no paper involved in submitting papers. Reviewers and
meta reviewers work from online copies. There is a template for
formatting the final accepted papers and no pieces of paper with
blue outlines of the print area. The symposium has grown, and
there have been many changes. In 2018, the official attendance
figure was 1,735. There is a first-timers luncheon that now seems
larger than the attendance in those early days. Old timers like
me are encouraged to come and greet the newcomers and help
them feel welcome. This year I met a young woman who said
what amazed her about the symposium was that everyone was
so willing to share what they have and what they know. Times
have changed, but she was experiencing the modern equivalent
of my experience with Dick Austing and Charlie Shub. It made
me feel that the essential core of SIGCSE is intact.

Of course, the symposium has changed in more ways than
the size. There is now a significant group of SIGCSE members
who do computer science education research. Their papers are
more formal than the traditional descriptions of experiences
and ideas for innovations. They are building a body of work that
informs the community based on reproducible results, suitably
evaluated. The symposium now has a track for experience re-
ports, what used to be virtually all of the papers. High school
teachers now comprise a meaningful component of the atten-
dance, as the teaching of computer science has become a regu-
lar part of the high school curriculum in many places.

There are fewer publishers in the exhibit hall. People now
can find very valuable resources online. There are YouTube vid-
eos and interactive tutorials on a wide range of subjects. The
Ensemble computing education portal [1] has collections of
teaching resources in a number of computing topic areas, and
is part of the National Science Digital Library [2]. There are also
spaces for communities to work on resource development. The
SIGCSE exhibit area is still large and lively, but has very few
publishers.

Perhaps an exciting area of change in computing education
for the immediate future is the trend to interdisciplinary collab-
orations. We are seeing computing as an essential component
of nearly every discipline. In addition to the tremendous growth
in the number of majors, interdisciplinary collaborations are
bringing us more students who want a significant comput-
ing education without necessarily doing the major. They are
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demanding more than the traditional computing for non-ma-
jors courses. Often, they are looking to what were previously
advanced and specialized courses. Examples include machine
learning and other components of artificial intelligence.

New fields that meld computer science with other disci-
plines now attract a lot of attention. Massive amounts of infor-
mation, whether from telescopes or census records, genomes or
voting records, demand new approaches to how we experiment
and make new discoveries. Data science (and the closely related
area of analytics) requires meaningful computer science com-
bined with statistics and some connection with one or more
domains of application. Digital humanities give a new face to
ancient fields and new challenges to the computing and infor-
mation sciences. These, perhaps, provide a glimpse of the com-
puting fields of the future—still rich in the study of how we can
interact with digital devices to solve many types of problems,
but also intimately connected to other disciplines.

Of course, the future of computing depends on attracting
and retaining a diverse workforce. The need for a multitude of
views seems finally to have become apparent, and we are begin-
ning to see a broader base of student interest. Perhaps moving
the beginning courses in real computer science to lower levels
of schooling will help previously missing populations find that
this is a field that touches everything. No matter what interests
you, computer science is there and is an integral part of the
field. At Villanova, we are seeing women making up 35-40% of
our majors and we see increasing numbers of minority students
as well. Not only does this represent a good, healthy develop-
ment for the career prospects of these students, it means that
computing products will benefit from multiple perspectives
and will better serve the whole population.

Interdisciplinary collaboration, a more diverse communi-
ty, new challenges in dealing with massive data sets, they all
represent an exciting new time for the computing field and for
SIGCSE. SIGCSE has always been about supporting each other,
growing together, welcoming change and moving forward. My
best hope and sincere expectation is that SIGCSE will greet the
new challenges and continue to be what it has always been—a
mutually supportive community, ever willing to share and to

*,

support the newcomers and to challenge the old timers. <

References
1. Ensemble computing education; http://computingportal.org/. Accessed 2018
August 11.
2. National Science Digital Library; https:/nsdl.oercommons.org/. Accessed 2018
August 1.

Lillian (Boots) Cassel

Department of Computing Sciences
Villanova University

800 Lancaster Avenue

Villanova, PA 19085-1699
http.//csc.villanova.edu/~cassel

DOI: 10.1145/3230701 ©2018 ACM 2153-2184/18/12


http://mags.acm.org/inroads/december_2018/TrackLink.action?pageName=66&exitLink=http%3A%2F%2Fcomputingportal.org%2F
http://mags.acm.org/inroads/december_2018/TrackLink.action?pageName=66&exitLink=https%3A%2F%2Fnsdl.oercommons.org%2F
http://mags.acm.org/inroads/december_2018/TrackLink.action?pageName=66&exitLink=http%3A%2F%2Fcsc.villanova.edu%2F%7Ecassel

SIGCSE: The Next Fifty Years

Overheard at
SIGCSE '68

Zach DOddS, Harvey Mudd College

REGISTRATION

At last—we made it! I can see why SIGCSE’s never been
to LA before. What I can’t see is why 2068 was the year
to start. That was flood-fill traffic! And for a company
whose slogan is ‘Go Lyber - go free; that ride sure didn't
feel free’”

1 think they generate their slogans algorithmically, Alice.

Ugh. Like their driving. And weren’t we promised flying
cars by now? Aha—there it is, Bob: “Welcome to SIGCSE
100! Let’s register! Who'’s keynoting?

This morning? It’s Ray Kurzweil. Registration’s up there to
the right.

Ray K. again? Why don'’t you take in that one for the both
of us, Bob?

No problem—Ill share the highlights.
Here we are. Good morning, Cary!

Great to see you this year, Alice! Sending the conference
program to your spex. Be sure to check out all the
hundredth-anniversary exhibits. And this year: all-day
kombucha and krullers in the exhibition hall.

Kombucha! And I love the exhibition! Which way, Bob?

Past the registration, turn into to Hall B. The kombucha's at
the far end ...

EXHIBITION

Every year, there are more exhibitors! Look at this one, Bob:
‘iEye: Captain your Career’ ...

Avast there, Alice! Have ye heard of iEye? In just the past
decade, it be told, committees’ expectations have grown
fourfold. And with iEye, you'll increase professional
sightations by an order of magnitude.

Thanks, mate, but that’s a plank I've already walked. Now,
if you could help with this week’s trove of student

“Ah—there it is, Bob:
‘Welcome to
SIGCSE 100~

projects—or with any of the treasure I'm buried in from
last week, I'd be the first on board.

Aargh! Sorry, Alice. As they say, ‘Education’s free. It’s the
teaching that costs’ Maybe try Tend2IT over there...

Hey, Alice! Do you use software gardening? With Tend?2IT,
your students will raise their software and their self-
efficacy—all while helping you plow through their
projects. From sowing to growing, Tend2IT is your
platform.

In fact, we do take a software-gardening approach.
What'’s more, this year I had my students spend a week
composing Python, instead of training it—just for the
old-school feel. Do you support scripting?

Whoa there—that’s not something everyone gets to try!
Using voice? Or typing!?

Yes, typing! Just for a couple of programs. Lots of them
loved it. And they said their parents loved they
were doing it. They were astonished, though, at the
slowness—and all the typos. Most don’t believe that so
much software—or anything—was ever written by hand!

And they better appreciate software’s growth mindset. After
all, humans never really ‘write’ software, Alice. They
‘nurture’ it. They ‘teach’ it.

SIG-C

Hmmm. Teaching software... I like it—it’s an idea worth
thinking about, Bob. Ah—here’s one of those SIG-C
history booths: ‘Experience SIGCSE 2018’
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Welcome, Alice! How about a guided tour of SIGCSE, 50
years ago?

2018? That must have been something, CS'ing in '18.

It’s incredible! Think of it—back in 2018, there were still
six Millennium problems and only eight Millennium

Falcons. Isn't the upcoming Star Wars: Force Fed the
twentieth? Rey’s going to make a cameo, [ hear.

Right—in 2018 the independence of P vs. NP wasn't known.

There was no Axiom of Nondeterminism yet...

From my experience, it’s the most obvious of the human
axioms.

And 2018 was before Panop was running. How'd you re-
stage SIGCSE 2018 without all of today’s cameras?

They let us gather all the pixels taken at the 50th
conference. You know, most of 2018 was still in photos?
We image-wove the 3d model. It’s pretty coarse, with
lots of blind spots; our gaming team has invested some
creativity in the gaps. But the best part of SIGCSE '18
is chatting with the attendees. They’re all Markov-
animated using social media sources of the day. You'll
feel like you're talking to your grandparents!

I'love it! I got this. How about, ‘Far out! CS is groovy!
Thats too far back, Alice...

"What about, ‘SIGCSE is hella high-key"

Not sure about that either, Alice...

OK. Whatever, Bob.

Spot on. You're good to go. And remember, Alice, in 2018
“person” was a synonym for “human’

Good point, Bob. No splaining needed. We're both
people—but better to let me lead on this.

Hi—sorry to interrupt, but I'd really recommend it. I ran
the stage yesterday, it was great! I'm Charlee, by the
way—nice to me you.

Hi—I'm Alice.

The stage has all the details. In '18 they served pretzels—
and coffee!

Coffee? Wow—I'm glad we're in '68 and not '18. Do you
work out here, Charlee?

No, I'm at Amazon U’s east-coast campus.

Isee! I teach at Alphabet.

68 acmlnroads 2018 December = Vol.9 = No.4

But the best part of SIGCSE '18 is
chatting with the
attendees. They’re all Markov-
animated using social media sources
of the day. You’ll feel like you’re
talking to your grandparents!

Nice! Actually, that was a frustration
with SIGCSE '18. Company schools weren't a thing
back then. If you try to share your experiences with the
attendees, you just get non-sequiturs back. Or at least /
think that’s what was happening.

Well, I've got too many tabs open to run the stage right now
anyway. We're in the midst of student projects.

For us, those all start next week—I'm steeling myself. Are
you headed to the keynote, Alice? It's Kurzweil, I hear.

KEYNOTE
Ray K.? Let’s go! Which way, Bob?

Out past the kombucha. Take the escalator up and into the
next SIGCSE story.

Hah—you know, Bob, you really are a daemon.

True. But it’s what makes us such a good team, Alice! <
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SIGCSE: The Next Fifty Years

Looking Forward
by Looking Back

Eric S. Roberts,

Difficult to see. Always in motion is the future.
—Yoda, The Empire Strikes Back, 1980

On the occasion of SIGCSE' fiftieth anniversary, a few of us
who have been around SIGCSE a long time have been asked to
think about the organization’s future over the next half century.
Gazing into a crystal ball that far in advance is, of course, impos-
sible to do with any hope of accuracy. If nothing else, consider the
projections about our field that serious people have offered in the
past. Although there is controversy about whether Bill Gates ac-
tually uttered the oft-quoted line that “640K ought to be enough
for anybody,” there is compelling evidence for Digital Equipment
Corporation founder Ken Olsen’s 1977
claim that “there is no reason for any in-
dividual to have a computer in his home”
or networking pioneer Dave Walden’s as-
sessment that the limit of 127 nodes in the
ARPANET was “a reasonable approxima-
tion of infinity” As a field, we haven't been
particularly good at predicting how our
discipline will evolve, and it is unlikely that
we can do much better looking forward
from 2018, at least in terms of specifics.

What we can do, however, is use our
understanding of how computing and computer science educa-
tion have evolved in the past to make general predictions with
high confidence, even fifty years ahead. For example, [ am en-
tirely safe in offering the following claim.

Over the next fifty years, computer science will become in-
creasingly central to our lives, our culture, and our economy in
ways that no one can possibly foresee at present.

That prediction, after all, would have held up perfectly from
the time of SIGCSE’s founding to the present day.

The remaining sections of this paper seek to extrapolate cur-
rent trends into the future in three areas.

1. The excitement that continues to characterize computing
in the modern age.

2. The increasing centrality of computing to both the modern
economy and the conduct of our daily lives.

3. The challenges and opportunities we face as computer
science educators in this time of great change.

The breakthroughs
in computing in recent
years are staggering
beyond anything we
could have imagined
50 years ago.

Stanford University

In each of these sections, I start by looking at common
trends in the past and that can serve as reliable general guide-
posts to the future.

THE EXCITEMENT OF THE DISCIPLINE

I have had the good fortune to be involved in computing for more
than the fifty years that SIGCSE has existed. In 1964, I had a vol-
unteer job soldering connections on the backplane of a room-sized
analog computer that was being built in the electrical engineering
department at my father’s university. My first exposure to digital
computers began a year later as an assembly-language programmer
for the IBM 1401. In high school, the Sputnik-inspired campaign
to prepare more students in science and
engineering gave me wonderful opportu-
nities. I took the three courses our school
offered in electronics and spent most of
a summer at a NSF-sponsored summer
course that introduced me to the IBM
1620—a machine with a teletype console
that one could use as a personal comput-
er, as long as one was willing to stay up
into the wee hours of the morning when
no one else was using it. Through those
experiences, I fell in love with program-
ming and have maintained that devotion ever since.

Starting college in the year the first computer network came
into existence, I was fortunate enough to be part of the net-
working revolution from its infancy. I have had an email ad-
dress since 1971 when the first email programs appeared. [ also
worked for several years as a graduate student at Bolt Beranek
and Newman, the company that built the ARPANET. My doc-
toral thesis at Harvard drew on my work at BBN with one of the
earliest multiprocessor systems, a field of research that is still
important today.

It was undeniably exciting to have the chance to witness
first-hand those early days in computing. Even so, I feel confi-
dent in making the following claim and prediction.

The computing field has never advanced as quickly as it

is moving today. The power that computing offers and the

excitement that comes from being able to harness that

power will continue to grow over the next fifty years.
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The breakthroughs in computing in recent years are stag-
gering beyond anything we could have imagined fifty years ago.
In 1957, computing pioneers Herb Simon and Allen Newell
predicted “that within ten years a digital computer will be the
world’s chess champion” [6] That forecast was overly optimis-
tic. It took forty years for chess algorithms to beat world-cham-
pion Garry Kasparov. Five years ago, however, hardly anyone
would have predicted that a computer program could win
against the world’s top Go player any time in the next several
decades, but AlphaGo and its deep-learning strategies accom-
plished that milestone in 2016. The leading edge of technology
just moves faster and faster as computers become more central
to the modern world.
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Figure 2: Employment growth in STEM disciplines. [1]

100
THE GROWING CENTRALITY OF COMPUTING air
Research and development in computer science—no matter B
whether it is carried out in universities or industry—has a pro- o
. . . . . Bl
found impact on the world in which we live. If nothing else, =y
computing has become the main driver of the world economy. et L/
Figure 1 makes this point clear by listing the five largest indus- s
trial corporations in 2007 and 2017. 2 ,/
In just ten years, the list of the top five industrial corpora- '“ |
) Y ) p p B o —— ™
Bomom Cuarile and Cuartie Brd Quarile Top Cunrile
Top Five Industrial Corporations In 2007 Top Five Indusirial Corporations in 2017 = $20 500y} (52, 000538, 000/7) (S, DO0F58 00MYY) > $5E D00y
o Pl 1. pple Jobs thal waiue seding akitd ihior joa
ol E-Aiptanu Figure 3: Fraction of jobs in each income quartile that required coding
3. General Eleolric 3. Microsott skills. [2]
4, Chira Mol 4. Aemazen
nlmnr‘.lm 5_Fartbook . . 1 .
i o1 Chie cation to their ability to succeed in a 21st-century economy and
are therefore flocking to computer science courses at an un-

Figure 1: Top five industrial corporations by market valuation. (Financial
Times Global 500 rankings)

tions has shifted from including no computing companies to
being entirely composed of them.

Similarly, every survey of employment suggests that com-
puting jobs dominate the employment needs in the science,
technology, engineering, and mathematics (STEM) fields and
will continue to do so for the foreseeable future. The charts in
Figure 2 show the fraction of current employment, projected
growth, and projected job openings for five broad categories of
STEM fields:

As Steve Lohr reported in a recent New York Times column,
there are more than enough graduates to fill existing jobs in
most STEM disciplines. “Computing,” he notes, “is the only ex-
ception” [4]

In recent years, more and more high-paying jobs require
not just computer literacy but significant coding skills. Burning
Glass Technologies, a consultancy that analyzes employment
data in computing produced the graph in Figure 3, which shows
that, even today, half the jobs in the highest-income quartile
require coding skills.

Students today recognize the importance of computing edu-
2018 December
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precedented rate. I see no evidence to suggest that this height-
ened interest will subside at any point in the next fifty years. I
therefore believe the following prediction is sound.
Computing will continue to grow in importance relative to
other fields, particularly as more disciplines become more
computational. Students will be attracted to computing in
growing numbers for the foreseeable future.

The recent report from the National Academies Committee
on the Growth of Computer Science Undergraduate Enroll-
ments [5] supports my prediction in the following findings.

FINDING 2: Enrollments in CS courses and the num-
ber of CS majors have risen markedly since 2005 at
many institutions, and there is no indication that en-
rollments will fall in the near term. Both CS majors
and non-majors have contributed significantly to the
recent growth in enrollment in undergraduate CS
courses. Information about current program enroll-
ment trends suggests that the boom in enrollments
has only begun to register in the data on CS degree
production, and that CS bachelor’s degree comple-
tions will rise sharply for at least the next few years



The Next Fifty Years

in the absence of institutional actions to limit or dis-
courage participation in the major.

FINDING 5: Computing is pervasive, and its penetra-
tion is deep and growing in virtually all sectors of the
economy, all academic disciplines, and all aspects of
modern life. The broad opportunities in computing,
both in the labor market and for enabling a host of
intellectual pursuits, will continue to be drivers of
increasing enrollments in undergraduate comput-
er science, from both majors and non-majors. While
there will probably be fluctuations in the demand for
CS courses, demand is likely to continue to grow or
remain high over the long term.

THE FUTURE OF COMPUTER SCIENCE
EDUCATION
Assuming that student demand for computing education contin-
ues to grow, it seems natural to conclude that university programs
in computer science will experience a similar rate of growth. Un-
fortunately, the evidence from history suggests that the expansion
of university-level computer science programs is by no means
assured. The importance of computing has grown steadily over
time, as have the economic advantages that accrue to people with
the necessary skills. Degree production, however, has been re-
markably episodic, as shown in Figure 4, which graphs the pro-
duction of U.S. bachelor’s degrees in computer science since 1975.
This graph shows two periods of rapid increase in degree
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Figure 4: Historical data showing the number of bachelor’s degrees in
computer science. [5]

production followed by equally rapid declines. Since 2009, de-
gree production has again followed a rapidly rising trajectory.
Any attempt to predict the future of computer science educa-
tion must surely be able to anticipate what will come next on
this graph. Student interest and societal demand will both re-
main high. Do those observations suggest that we have seen an
end to this cyclical pattern?

As many economists have written over time, the four most
dangerous words in finance are “this time is different” Com-
puter science programs at universities and colleges face much

the same pressures that they have in past expansionary times.
Consider, for example, the situation facing the PhD-granting
institutions covered by the annual Taulbee survey shown in
Figure 5.
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Figure 5: Relative growth rates of undergraduate majors and faculty
lines at the Taulbee institutions. [3]

Since 2006, the number of undergraduate majors has near-
ly quadrupled while the number of tenure-line faculty has re-
mained essentially flat. Recent years have shown some growth
in teaching-line faculty, but at nothing like the rate student
numbers have expanded.

Similar disparities between the number of students and the
number of faculty members preceded each of the historical
declines in CS degree production. Although the decline in the
early 2000s was triggered in part by the dot-com collapse and
a media-fueled fear of offshoring that had no basis in reality,
there is no similar economic explanation that fits the decline
in the early 1980s. Institutions lacked the capacity to serve the
growing number of students and were forced, as suggested in
Finding 2 from the National Academies report, to take “institu-
tional actions to limit or discourage participation in the major”

As a longtime observer of this phenomenon who spent the
early 1980s chairing a computer science department at a liberal
arts college when it was simply impossible to find enough facul-
ty, I believe that the following prediction is likely to characterize
the next fifty years of computer science education.

Until the nation can produce a much larger community of
computer science educators willing to forgo the economic
advantages of industry and universities can support com-
puter science at a level more closely approximating its
growing importance, degree production in computer sci-
ence and related fields will continue to endure boom-and-
bust cycles that will leave many students without access to
this vital body of knowledge.

Fortunately, the future need not repeat the past if we can
learn from it. With a concerted effort on the part of universities,
industry, and government, it will be possible to avoid the capac-
ity problems of the past and ensure that all students can pursue
their interest in our increasingly important field. <
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12 rising-stars from different subfields of multimedia
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The field of multimedia is unique in offering a rich and dynamic forum
etd ] for researchers from “traditional” fields to collaborate and develop new
solutions and knowledge that transcend the boundaries of individual
disciplines. Despite the prolific research activities and outcomes,
however, few efforts have been made to develop books that serve as an
introduction to the rich spectrum of topics covered by this broad field.

A few books are available that either focus on specific subfields or basic
background in multimedia. Tutorial-style materials covering the active
topics being pursued by the leading researchers at frontiers of the field are
currently lacking...UNTIL NOW.
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SIGCSE: 0pen Challenges

Computing Education
Will Not Be One Size Fits All

Valerie Barr, Mount Holyoke College

omputing Education in the 21st century will have to
better account for the many different educational areas
and approaches that come under that term. It will also
have to evolve to better ensure that those who develop
technology applications in and for the developing world
help to improve conditions, rather than increase inequities.

INTRODUCTION

Having been invited to opine on “The 5 Big Open Questions
in Computing Science Education,” in the context of looking to-
ward the next 50 years of SIGCSE, my first step was to consider
what I thought those questions might be. I address here two
areas that I believe represent big open questions or issues.

1. There are currently many large curricular areas included
under computing science education, but what will the field
be called in the future, and does the name influence what
is taught?

2. The large economic gap between the developed and
developing world correlates with a large technology gap.
Yet need exists in the developing world for increased
applications of technology and increased access to
technology, in general, and to the internet specifically.
Should this potential be considered when structuring and
changing computing education in both the developed and
developing world?

WHAT'S IN A NAME?—PART 1

As I began to think about this article, I realized that I tend to-
ward a very computer science (CS) centric perspective on com-
puting education, even though ACM has long been involved
in the development of curricula for computer science as well
as curricula for information systems, information processing,
and software engineering. These curricula have been updat-
ed periodically: 1968, 1978, and 1983 [6]; 1991 [16]; 2001 [1];
2008 [2]; and 2013 [3]. Today we see new fields evolving with
new program titles, such as information science and data sci-
ence. Given these many fields, all of which involve computing,
computing science education could serve as an umbrella term
that covers all of them. It is also the case that, increasingly,
those with a computer science degree are being asked to carry
out work that lies at the intersection of disciplines and might,

therefore, fall into the category now typically thought of as in-
formation science. Perhaps we will begin to see an increasing
number of academic programs change their names to reflect
a focus that is more on computing and applications of com-
puting. In much of the discussion that follows, I have further
shortened the computing science education umbrella term to
computing education which, in my mind, is even broader as it
can encompass the education that is necessary to tackle appli-
cations of computing across the widest possible range of areas.
Beyond the name, there is the question of what will drive the
content of computing education. But first it’s interesting to look
at where we have come from.

WHAT'S IN A NAME?—PART 2

Rather than wade into lengthy debate about what starting point
to choose, I settled on 1948, the year the Computer History
Museum cites [7] as when a program first ran on a computer—
the Manchester Baby. This also gives us a nice round 70 years
of history to contemplate. I divide this period into three large
time blocks, each of which has helped shaped the content and
development of computing education.

+ 1948-1980: computer development up to the introduction
of mass market personal computers (in the developed
world).

« 1981-2003: the personal computer (PC) became ubiquitous
in business and at home (in the developed world).

+ 2003—present: social media and e-commerce have grown;
the number and type of individual tech devices have
increased (including the launch of Internet of Things (IoT)
applications); and personal data is increasingly monetized
(both data that identifies the user and data that is not
directly tied to an individual user identity). An equally
important trend has been the increased application of
computing across numerous disciplines and industries.

What have been the concomitant developments in com-
puting education? The first period required a focus on those
aspects of the field that were necessary for us to be able to do
computer science. CS education focused on the development
of the discipline and the actual hardware (hence use of the
term computer science). Curricula included classes on com-
puter organization and assembly language, systems program-
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ming, and compilers. As the underlying theory evolved, new
data structures were designed, algorithmic analysis came of
age, language paradigms and new languages were created, and
courses were developed on these topics.

The PC era changed the
way we teach computing be-
cause it became easier to pro-
vide equipment for students,
we could have closed labs like
other sciences, and students
could do class work outside
of formal academic spaces.
Meanwhile, the curriculum
continued to evolve. Hard-
ware improvements and new
applications supported inter-
est in topics such as comput-
er graphics, human comput-
er interaction, and artificial
intelligence, while courses
on software engineering and
algorithmic analysis became
more common at the under-
graduate level. This period also saw an increase in discussions
about computer literacy and information literacy, along with a
seemingly perennial debate about the role of computer science
departments in post-secondary institutions, particularly in lib-
eral arts colleges.

In the current period the demand for computing education
has increased significantly and it is no longer only at the under-
graduate and graduate level. The ubiquity of computing across
application areas means that many people feel the need to know
something about computing. Meanwhile, personal and IoT de-
vices require more widespread knowledge about hardware, em-
bedded computing, and security. These are no longer niche ar-
eas. We also must reconsider ethical concerns considering the
deluge of data that is available and the issues that arise when
designing and building devices that reside in people’s homes
and pockets [9,13].

But wait a moment! Everything I have written above is a very
Western developed-world view of computing education. In the
history laid out above, computing education evolved at the un-
dergraduate and graduate levels, and is now trickling down into
elementary and secondary education. But when we consider
the rest of the world, with an eye toward the future, there is
much more that should shape computing education.

WHAT'S IN A NAME?—PART 3

There’s a very important term missing from the disciplines
listed above, namely ICT (Information and Communication
Technologies). ICT is a term that has been adopted globally
and is used much the way that “IT” (information technology)
is used in the U.S. ICT has proven to be a very flexible um-
brella term, adjusting over time to include television, fixed-line
2018 December
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It would be helpful if the 21st
century saw the various
disciplinary communities coalesce
around a name that serves
as an effective and flexible umbrella
over these many perspectives
on computing, one that points
effectively toward the underlying
disciplinary (and, increasingly,
interdisciplinary) content.

phones, computers, radios, laptops, mobile phones, satellites,
routers, etc. ICT, as a term and in the understanding that users
have of it, tends to encompass both hardware and software,
all under the guise of usage and information flow [20]. This
term avoids the possible nar-
rowness of computing sci-
ence, and avoids the potential
machine focus of computer
science. On the other hand,
there is nothing inherent in
the term that makes it clear
that computing is involved at
all, which can make it diffi-
cult to talk about what we are
educating people to do, what
we are educating them about.
It would be helpful if the 21st
century saw the various disci-
plinary communities coalesce
around a name that serves as
an effective and flexible um-
brella over these many per-
spectives on computing, one
that points effectively toward the underlying disciplinary (and,
increasingly, interdisciplinary) content.

IT'S A BIG WORLD OUT THERE!

As argued previously, much of computing education to date
has been driven by both the historical development of the field
and the recent development of personal uses of technology and
interdisciplinary applications of computing. During the last 15
years much of the computing industry in the developed world
has focused on monetizing the user. This is done through the
development of many consumer products which presumably
improve our lives (talk to your TV remote! let your thermostat
learn your habits so that you never have to set it! let your refriger-
ator tell you what to buy at the store! let your appliances directly
order products!). Monetizing is also done through analysis of
user data, both at the individual user level and in aggregate,
while we are left with little control over personal data once it
heads out to commercial entities (see the work of Debra Es-
trin [8]). As technologically interesting as these developments
might be, they are fundamentally intended to make more com-
fortable lives that are already fairly comfortable. Yet for every
new application that we presumably cannot live without in the
developed world, there is an article or book that describes the
negative effects on social interaction [18], the stunted devel-
opment of empathy and communication skills among today’s
children [17], the need for digital detox [5], and the potential
uses of the vast quantity of data we are generating [12].

What about the rest of the world? There is clear evidence
[15,20] that a facile uncritical application of certain technol-
ogies in developing world contexts will be unsuccessful. In
some cases, such as the introduction of computers into el-
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ementary classrooms in India, a project is unsuccessful be-
cause the local infrastructure and local conditions (political
will, lack of trained personnel) cannot support the technology
[15]. In other cases, the introduction of technology serves as
a proxy for and a way to avoid
or postpone real systemic
change. Unwin [20] makes a
compelling argument that, de-
spite the potential to improve
the quality of life, increased
use of technology in devel-
oping nations often results
in an increase in poverty and
inequality. Those who are the
most marginalized face the
greatest impediments, result-
ing in skewed demographics,
such as the fact that only 29%
of internet users in India are
women and there are areas of the country in which girls are
prohibited from using mobile phones and social media [19].
Furthermore, 60% of African youth are not online, compared
with just 4% of young people in Europe, and overall 1.7 billion
females in low- and middle-income countries do not own mo-
bile phones [10].

What does this mean for computing education? Entire
books have been written about ICT for development (ICT4D),
and degree programs have been launched. In this short trea-
tise, one cannot do justice to the full topic of ICT4D. It is
possible, however, to briefly consider the ways in which com-
puting education can respond to ICT4D, both for the devel-
opers of tomorrow and those who will inform the developers.
For too long those who develop computing technologies and
those who teach future developers have seemed to hold the
attitude that the eventual use of and impact of technologies
are of minimal concern. The 21st century calls for a deeper
understanding in the technology world of the economics and
politics of international development and the role of techno-
logical change therein. It calls for technologists who can work
collaboratively with those in government and public service,
with those who understand developing world infrastructure,
with those who understand the day-to-day realities of poverty
and marginalization (including in the developed world where
there are still impoverished and marginalized communities).
It calls for technologists who are willing to recognize that we
must start by examining human problems in conjunction with
those who live in the developing world and determine in col-
laboration with them whether there are appropriate technical
solutions. We should not start with a technology and the pre-
sumption that it can be made to fit a specific human situation.
Technologists also must be willing to address fundamental
questions, such as whether internet access should be treated
as a public utility rather than being privately controlled and
profit generating. This is not about making people in comput-

A central question to consider,
and one that could be
mind-twisting within computing
education, is the question
of what comes first. Is technology
the driver for development,
or should development be
driving the uses of technology?

ing feel bad if they are not on some moral high ground. Rather
it is about ensuring that we understand enough about a// pos-
sible end users and, therefore, are capable of building tech-
nologies that are useful, relevant, and empowering, applying
them in appropriate and use-
ful ways, not deciding what
ought to be useful based on
the narrow set of experiences
of a small sector of possible
end users.

There are some developed
world efforts focused on com-
puting and “social good” (see,
for example, [14] which dis-
cusses the CS + Social Good
student group at Stanford).
Many of these focus on eth-
ical implications of comput-
ing, but do not fundamentally
address issues of inequality. The ACM Code of Ethics [4] dis-
cusses promoting fundamental human rights and minimizing
negative consequences of computing systems. It also states that
“When the interests of multiple groups conflict, the needs of
those less advantaged should be given increased attention and
priority” This is important, and all computing students should
study the ACM document. But computing education should
also explicitly teach future developers that a potential risk of
technology use is the further marginalization of people who are
already impoverished. Those of us in computing may not be
the right people to teach these lessons, but we can ensure that
these lessons are taught by others. We must also stress the soft-
ware engineering principle that end users must be consulted,
that requirements analysis must be carried out in a way that
involves all intended end user groups. Future developers must
be prepared to consider factors that may not be relevant when
thinking only about a developed world marketplace. A central
question to consider, and one that could be mind-twisting with-
in computing education, is the question of what comes first. Is
technology the driver for development, or should development
be driving the uses of technology [20]? Identifying what will
make the most immediate and sustainable improvement in the
lives of the most impoverished people should influence the de-
cisions of what technology to put in place and where to do so.
The computing education community must make sure that we
prepare computing students to be productive contributors to
that decision-making process.

There are a few current initiatives that may provide helpful
starting points. One is the Harvard Humanitarian Initiative [11]
which includes efforts to ensure “that new technologies make
their way to the front lines of serving communities at risk by
supporting evidence-based strategies to effective humanitarian
response” Another interesting effort is Ethical OS [9] which pres-
ents “a guide to anticipating the future impact of today’s technolo-
gy. They ask developers to consider who will have access to tech-
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nology, what differences can develop between those with access
and those without access, and who will have access to collected
data. While they are not encouraging people to drive technolog-
ical decisions based on developmental needs, they at least make
explicit those areas that, if disregarded, can lead to unintended
negative consequences from new technology development.
Computing education also must provide a suitable knowl-

Less certain to take place,

but potentially more important, are

changes in computing education

that will ultimately help

developers work collaboratively

with all sorts of end-users, including
those in the developing world,
to contribute to efforts that
effectively decrease inequality and
improve quality of life.

edge base for those in the developing world who are the local
experts, who should be equipped to be part of the conversa-
tions about technological needs and implementation, that is,
the conversations about appropriate uses of technology to solve
local problems. This is a complex area since local needs vary
tremendously, technology deployment is dependent on the
state of and improvements in necessary underlying infrastruc-
ture, and education efforts need to align with the specific types
of technology employed. One thing is certain—we cannot view
computing education in the developing world only through the
western model of post-secondary computing education that
then trickles down into elementary and pre-secondary school-
ing. Computing education must be a rich mix that is geared
locally toward many constituencies, including end-users, policy
makers, and future developers.

CONCLUSION

The next 50 years will see a large focus on the use of computing
to solve problems in a range of fields. It is likely that the very
name of what we call our educational endeavors will change to
better reflect this interdisciplinary role of our field. Less certain
to take place, but potentially more important, are changes in
computing education that will ultimately help developers work
collaboratively with all sorts of end-users, including those in
the developing world, to contribute to efforts that effectively

*,

decrease inequality and improve quality of life. <
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SIGCSE: 0pen Challenges

Five Big Open Questions
in Computing Education

Kim B. Bruce, Pomona College

Certainly, there is no shortage of problems in computer
science education. The difficulty is narrowing them
down to just a few of the most important. Before I lay out
those I find most significant and challenging, let me explain
where I'm coming from. First, and most importantly, my
research specialty is the theory and design of programming
languages, rather than computer science education,
though I do have a deep commitment to computer science
education. My contributions have mainly been in the areas
of curricular design and the design of introductory courses
in computer science. This background should help put in
context the concerns I highlight here.

1. HOW CAN WE DEAL WITH SKYROCKETING
ENROLLMENT IN CS UNDERGRADUATE
COURSES?
Certainly, the most pressing problem for the field now is how to
deal with the overwhelming increases in enrollments in com-
puter science. While the degree of change differs between in-
stitutions, nearly all are seeing increases, with some seeing the
number of CS majors increasing by as much as factors of 5 to
10. While it’s not completely clear what the cause is—residual
effects of the great recession, an understanding of the centrality
of computing to many parts of society, an increase in students
from lower-income families, or second-generation immigrants
who are more occupationally focused—the effects are plain to
see. Virtually every institution is struggling to offer more sec-
tions, capping classes, increasing the size of classes, or all three.

The possible solutions for colleges and universities fall into
three broad categories—increase the size of the faculty, cap the
number of students, or increase the ratio of students to faculty.
Others have written eloquently about this problem and I refer
you to their analyses [3,7,8]. Thus, I'll limit myself to a few brief
remarks. Expanding faculty is hard, slow, and will take serious
incentives to attract more people to the profession. Capping
enrollments frustrates everyone and goes against the huge de-
mand for CS education. Students learn less effectively in large
classes. Modern techniques like peer instruction can help as
classes become even larger but can't make up for the difference
between large and small classes.

Finally, alternative ways of educating students (e.g., MOOCs

and code academies) are unlikely to have a major impact on the
problem. MOOCs seem most effective with college graduates
who are highly motivated to learn specific skills. Code acade-
mies vary widely in quality [8], but most aim at teaching narrow
skills with current technology, rather than the depth of knowl-
edge typically obtained with a degree in computer science. Sim-
ilarly, asking faculty from other departments to teach CS (as
they often do with statistics) generally causes more articulation
problems than it helps.

It appears there are no simple answers, but this is a crisis we
must address.

2. HOW CAN WE MAKE CS COURSES MORE
INCLUSIVE?

Look around at nearly any computer science department
and you will immediately notice that the students are mainly
White and Asian males. While most CS departments do not
actively discourage women and under-represented minorities,
there are actions that can be taken to make underrepresented
groups more successful. For example, research indicates that
those who are less confident in their abilities in an area (no
matter what their actual ability level) are more likely to give
up in frustration and quit, especially when society views them
as less capable [14].

Providing support at all stages of education can make a sig-
nificant difference in retaining those capable of succeeding,
but lacking confidence. Having an instructor who knows the
student and can provide encouragement and support where
needed can change a student’s trajectory from failure to suc-
cess. Sadly, the huge increase in enrollments discussed earlier
seems to be causing a reversal of some of the improvements we
had been seeing in CS classes.

There has been a lot of work in recent years to make com-
puter science more welcoming of women, with some success at
institutions like Carnegie-Mellon University and Harvey Mudd
College. Yet, with the percentage of female CS majors under
20% across the country, there is clearly much room for im-
provement. Departments that have succeeded have had more
control over admissions than most departments and have de-
voted a great deal of energy to make women feel welcome and
an important part of the department.
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Similar work has been undertaken with members of un-
der-represented minorities, first-generation college students,
and others, especially with learning communities. An extra
challenge is that statistics show that
fewer Black students are exposed to
computer science before college than
White or Hispanic students [4].

While further research is surely
needed to find out more about how to
help all students succeed, it is import-
ant that we all better understand the
existing research and carry out best
practices to provide all groups with equal opportunity.

3. HOW CAN WE DEVELOP AND SUPPORT
TEACHERS FOR PRE-COLLEGE INSTRUCTION

IN COMPUTING?

There have been big pushes in the US and elsewhere to integrate
computing education into pre-college or university curricula.
An example in the US at the high end is the relatively new CS
Principles advanced placement exam in the U.S., designed for
junior and senior high school students. That course has under-
gone extensive development, with several variants, but seems
clearly designed to introduce students to the ideas behind com-
puting and computational thinking, teaching some program-
ming, but not having that be the focus of the course. The US
government also announced a CS for All project in 2016 with
a stated goal of “offering every student the hands-on computer
science and math classes that make them job-ready on day one”

England introduced revised computing material into their
school curricula in 2014 after several years of preparation. Cov-
erage of computing material is now mandatory for students
aged 5 to 16. The 2017 report [13] addresses the successes and
disappointments in this program. The report indicates that a
major problem is finding and/or training enough teachers to
present this material.

How do we train and support the teachers who will be teach-
ing this pre-college level material? There will likely be few CS
majors who will be interested in teaching computing in the
schools, so most of the teachers will need to be trained with the
appropriate skills and will need resources (both master teachers
on call and materials) to succeed.

4. HOW CAN WE GET STUDENTS TO SERIOUSLY
ADDRESS THE ETHICAL IMPLICATIONS OF
COMPUTING?

It’s hard to imagine anyone in this era believing that computing
is value-free. Computing can be used for great good—and it can
be used for evil—and, perhaps even worse, it can inadvertently
have grave unintended consequences for society. A few nega-
tive examples in the news lately include cyber-hacking, privacy
violations, election tampering, addiction, the increasing gap
2018 December
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How do we train and
support the teachers who
will be teaching this
pre-college level material?

between the haves and have-nots, and machine learning per-
petuating prejudices.

Starting with the 1978 ACM Curriculum recommendations,
computing curricula have specified
coverage of ethical issues in computing.
The 1978 recommendations specify
discussion of social, philosophical, and
ethical considerations of applications
in the data structures course, while in
the Computing Curricula 1991 there
was a specification of 11 hours of cov-
erage of social, ethical and professional
issues. Later curricula recommendations as well as ABET ac-
creditation continued to specify similar amounts of coverage of
these issues. We don’t know how many departments’ curricula
satisfied these recommendations, as they could be spread over
many courses and it’s hard to verify if faculty included these dis-
cussions. Certain electives like Al and security are more likely
to at least give lip service to these concerns, though we suspect
not much notice was paid in introductory or even core courses.

Given the issues mentioned above, it has certainly become
clear that we as the society at large—and even more, we as com-
puter scientists—need to pay attention to these issues. A recent
article in the New York Times [12] describes new ethics cours-
es in CS departments at Harvard, MIT, Stanford, University of
Texas, and Cornell.

Of course, it is not clear this is just a computer science prob-
lem. This is a general issue with the impact of technology on
society. It’s also not clear that computer scientists are the best
people to teach such courses, as most of us have no training in
these issues, and it may be more effective to have a mixture of
CS and non-CS students in such a course. Instead it might be
more effective to work with local philosophers and others to
develop a course on ethics and the social impact of technology.
It might be even more effective to have such a course co-taught
by a computer scientist and a specialist in ethics.

That leaves the problem of getting students interested in such
a course. Until recently, that seemed to be the last thing on the
minds of our students. Hopefully these new developments will
wake all of us up to the possible dangers if we don’t think through
the consequences of our development and use of technology.

5. HOW CAN WE ALLEVIATE THE
HIGH DROPOUT RATE IN INTRODUCTORY
CS COURSES?
It seems strange to be lamenting the high dropout rate in com-
puting at the same time we are suffering from over-enrollment
in CS courses. However, large and increasing numbers of uni-
versity students need at least some exposure to computing
ideas and skills, and we should be providing them with that ex-
perience—even if we don’t want them all to be majors!

Only two groups seem to have gathered much data on pass
rates in introductory programming classes [1,16]. While the
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data is a bit sparse, they estimated a pass rate of approximately
67%, with an average pass rate of 80% for small classes com-
pared to 65% for large classes. However, there were wild vari-
ations between institutions—includ-
ing at least one large university with
a failure rate of 72%. While we do not
have comparable data for introductory
courses in other disciplines, it seems
that the failure rate in introductory
courses in CS is higher than most oth-
er disciplines.

How can we increase the success
rate in computer science courses?
Small classes seem to make a signif-
icant difference, but in the current
over-enrollment crisis, that may not

Long ago, we taught
introductory courses
in languages like BASIC
and Pascal that were
designed for educating
novices. Each of
those was so successful

university. Long ago, we taught introductory courses in lan-
guages like BASIC and Pascal that were designed for educating
novices. Each of those was so successful that they were scaled
up to professional languages that were
used for important systems (e.g., Ob-
ject Pascal for the original Macintosh
operating system). Unfortunately (in
my opinion), the pull of industry com-
patibility overcame those benefits and
many introductory courses moved
from Pascal to C in the mid-80’sand
then to C++, trading simple, relatively
clear syntax and semantics for languag-
es designed for low-level systems pro-
gramming. The educational language
Blue [6] was introduced in the mid-90’s

be obtainable without blocking many that they were Scaled but was swept away by the enthusiasm
students from CS courses. Modern for the new language Java, which was
teaching techniques like peer instruc- up to professional certainly simpler than C++, but, as an
tion will not overcome all the prob- industrial language, had its own com-
lems with large courses but can allow Ianguages that were plexities—which have gotten worse as

classes to increase from 100 to 400 or
more with little additional degradation
of quality [5].

My own approach to increase suc-
cess rates in introductory courses has
been to increase student interest by
making it possible for them to write
more interesting programs without
being overwhelmed by inessential
complexity of tools. For example, early
on my colleagues and I found the value of programs in the in-
troductory course that used graphics and animation. When we
shifted our introductory course to Java, we found that the stan-
dard Java graphics were too complex for novices, so we (along
with many other groups) developed a custom graphics library
for our classes. This library was designed to cut the program-
ming overhead for students, and, with the visual feedback, was
very effective in helping students find errors in their code. We
later found out that faculty teaching undergraduate courses
nearly uniformly resisted using non-standard Java classes (e.g.,
for graphics), and even resisted an officially ACM SIGCSE-en-
dorsed Java library [11], regardless of whether it helped stu-
dents learn to program more effectively.

I've always been firmly of the opinion that our goal as in-
structors is to figure out what we want to teach our students
and to find the most effective way to help them learn it. Some-
times that will be using industry standard methods and tools
(languages, ide’s, debuggers, etc.), but more often tools devel-
oped for professionals who are already expert are not the right
tools for novices.

While it’s clear to most that providing graduates with useful
skills relevant to the job market is a positive thing, it is less
clear that this is necessary for students just starting out at the

used for important
systems (e.g., Object
Pascal for the
original Macintosh
operating system).

the language has evolved. While the
language Blue was abandoned, the re-
lated Blue] [7] programming environ-
ment for Java has been quite successful
as a tool for novices.

In pre-college education, visu-
al (typically blocks-based) languages
have been widely adopted for younger
children and seem to engender great
enthusiasm among those learning to
program. Typical examples of such languages are Alice and
Scratch. The entertaining scenarios and the ability to program
without having typing skills combines to help make this a big
success, especially for younger children. Moreover, the shapes
of the program components make it nearly impossible to make
syntactic mistakes. However, few colleges and universities use
visual languages for more than a few weeks before moving on
to industrial-strength languages.

There are still some colleges and universities that start stu-
dents out programming in a complex language like C++ using
only a text editor (e.g., emacs or vim) and the command line.
While the more motivated students can succeed with that kind
of an approach, it’s my opinion that if we wish to help more
students succeed in the introductory course (especially those
from underrepresented groups), we need to provide a more
supportive environment. There are many ways to do this. Tu-
tors and support groups can help, but tools that are designed
to help novices can make a difference for those who are un-
certain of their abilities and easily scared away. The tool Blue],
mentioned previously, is such a tool for helping novices learn
to program in Java. It provides a view of programs and objects
that are most useful to a novice. When students enter more
advanced courses they can learn to use more professionally
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oriented IDE’s or even fall back to vanilla text editors and the
command line.

As noted earlier, in the 70’s and 80’s introductory class-
es were taught in languages designed for that purpose. Why
not return to that practice? After all, programming languages
now are typically even more complicated than the industri-

Don’t we, as educators, have
an obligation to investigate (and
develop as necessary) the
tools that will help our students learn
the key concepts of our discipline?
Limiting ourselves from the very
first day to tools that are in use by
highly trained professionals
might prevent us from discovering
new and better ways of helping
our students learn.

al-strength languages of that era. Several of my research col-
leagues and I found this a compelling argument several years
back and were inspired to work on designing and implement-
ing a language, Grace (see http://web.cecs.pdx.edu/~grace/
doc/), designed for teaching novices the object-oriented style
of programming.

While we have been very happy with the results, we were
very dismayed that few would even consider using a language
designed for teaching. It wasn't that they looked at Grace and
decided it didn’t meet their needs. Instead, they wouldn’t con-
sider teaching in a language that wasn’t in wide usage in in-
dustry. Have things changed so much since the 70’s and 80’s
that we should no longer teach using a language designed for
novices?

Yes, our students will eventually benefit from learning tools
(whether IDE’s, languages, or others) that are in common use
in industry. However, that does not have to happen during the
first semester of their degree programs. Don’t we, as educators,
have an obligation to investigate (and develop as necessary) the
tools that will help our students learn the key concepts of our
discipline? Limiting ourselves from the very first day to tools
that are in use by highly trained professionals might prevent us
from discovering new and better ways of helping our students
learn. <
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SIGCSE: 0pen Challenges

Building a Creative,
Computationally-Competent

Future

/—\IIyson Kennedy, AAAS science and Technology Policy Fellow at the National Science Foundation and
Janice Cuny, National Science Foundation

“|don’t just want my students to be ready for the 21st
century, I want them to create it”

—Jordan Budisantoso,

High school Exploring Computer Science

and CS Principles teacher

Computational skills and competencies are becoming im-
perative in our increasingly digital world. While the past ten
years have seen considerable progress in terms of access and
participation in computing education, the challenges that re-
main must be addressed to achieve true equity for all students.

FRAMING THE MOST PRESSING ISSUES IN
COMPUTER SCIENCE EDUCATION

The landscape for computer science (CS) education is rapid-
ly changing. Just a decade ago, rigorous CS courses were only
offered as electives, if they were available at all, and only nine
states conferred math or science graduation credit on them.
Even fewer states had reasonable CS standards or certification
pathways for teachers. The students who did take CS, were
overwhelmingly white and Asian males—the only Advanced
Placement® (AP) CS course at that time, CS-A, had by far, the
worst gender imbalance of any AP classes.

Much has changed over that decade. Today, 29 states have
adopted K-12 CS standards, 28 now have CS teacher certifica-
tion pathways, eight require all high schools to offer at least one
academic CS course, and 16 allow CS to satisfy math or science
graduation requirements [2].

These changes are in response to the growing recognition
that computing skills and competencies are increasingly funda-
mental to a wide array of disciplines, careers, and student inter-
ests. Most—if not all—of today’s students will need,

... the ability to make digital technology do whatever,

within the possible, one wants it to do—to bend digital

technology to one’s needs, purposes, and will, just as [we

bend] ... words and images. [7]

Figure 1: Elementary school students learn to code through a hands-on
Time4CS lesson in Broward County, FL.

Whether they will become software engineers, scientists
or educators, architects or engineers, journalists or historians,
musicians or artists, students will need to be computational-
ly savvy. Not only will they need to understand the basic con-
cepts of computation and their applications in problem solving,
but they will also need to comprehend the social and ethical
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implications of computing, and the basics of cybersecurity.
Moreover, it is essential that we as educators show students the
breadth of computing and its relevance to their lives. By illus-
trating the potential for computing to transform their world
(Figure 1), we will give students the opportunity to experience
the “passion, beauty, joy and awe of computing” [1]

The changes in the field over the past ten years have been swift,
creating notable progress while also simultaneously exposing glar-
ing gaps in access. Here, we briefly cover five open questions cen-
tered around the need to ensure equitable access and participation
in rigorous, engaging, and even inspiring, computing education.

QUESTION 1:

CULTURE CHANGE IS HARD. HOW CAN WE
CHANGE THE STILL PERSISTENT NARRATIVE
ABOUT WHO SHOULD AND WHO SHOULD NOT
STUDY COMPUTER SCIENCE?

Despite all the attention focused on CSforAll, many students
are still constrained by obsolete notions about who does and
does not belong in computing classes. Earlier this summer,
teachers of the new AP Computer Science Principles (CSP)
course in three different states reported (via private communi-
cation with author):

« “At the girl’s high school where I teach, only students with a
95% or above in math are allowed to take CS;

« “A Guidance Counselor walked into my CSP class and com-
mented, ‘These aren’t AP kids. They shouldn’t be in here,
and

« “School officials and the parents of a blind child all
argued that she should not be allowed to enroll in my
CS class despite the fact that the student and I were both
enthusiastic about her participation”

It is time to discard the narrative that CS is only for a select
few. Girls, students with disabilities, and students from minori-

Figure 2: Computer Scientists Marvin Andujar (University of South
Florida) and Chris Crawford (University of Alabama) demonstrate
brain-computer interfaces at the Washington Leadership Academy
(Washington DC).
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ty groups far too often receive the subtle (and sometimes not
so subtle) message that computing is not for them. They see it
in news coverage of the appalling lack of diversity in technol-
ogy companies and the “pale male,” nerdy images of computer
scientists in popular media. They hear it from school officials,
guidance counselors, teachers, peers, and sometimes parents.

This narrative is, of course, changing (Figure 2). Code.org,
and its extraordinarily successful Hour of Code, has shifted
the perception of who is capable of computing. Similarly, there
has been an explosion of programs attempting to reach under-
represented groups along the education pipeline. For example,
NCWIT’s Aspire IT program recognizes and supports the IT
accomplishments of girls, TECHNOLOchicas showcases Lati-
nas in technology, and Tapestry supports classroom teachers in
the recruitment and retention of girls. National organizations,
like the Boys and Girls Clubs, 4H, Code Interactive, Code2040,
Black Girls Who Code, and Code Stars have also adopted tech-
nology-related activities in the after-school space. Finally, major
foundations and corporations have begun targeted efforts, such
as Google’s pilot programs in underserved areas of Harlem and
Oakland.

Despite the progress, much more needs to be done. If we are
to truly change the narrative for students, we must also change
the reality of CS classrooms.

QUESTION 2:

HOW DO WE ENSURE THAT CS CLASSROOMS
ARE INCLUSIVE AND SUPPORTIVE OF
DIVERSITY?

Inclusion and equity need to pervade CS instruction. Embed-
ding these into the classroom should be intentionally designed
into curricula, pedagogy, classroom environment, and teacher
professional development (PD) from the very beginning.

The Exploring Computer Science (ECS) course and many of
the new AP CSP courses have done just that—and the results
are impressive:

+ Of the more than 4,000 students who took ECS as an
elective in Los Angeles last year, 49% were female and 84%
were either Latino or African American [Jane Margolis,
Private communication]; and

+ After CSP joined CS-A as an official AP course last year, the
number of women, Latinos, and African Americans taking
AP CS exams more than doubled [8].

Of course, these numbers are not where we need them to be;
the success of ECS in LA is not entirely reflected in its success
nationally, and the overall AP numbers are still well below what
we'd expect based on student population demographics.

While we have begun making inroads into creating inclu-
sive CS learning environments, more is needed on both teacher
training and classroom implementation to reproduce the suc-
cesses of these programs and programs like them, at the na-
tional level.
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QUESTION 3:

HOW DO WE PREPARE GREAT CS TEACHERS
AND DO IT IN WAYS THAT ARE SCALABLE AND
SUSTAINABLE?

Most current preK-12 teachers do not have formal training in
CS. To get CS established in all schools, we will need to prepare
an unprecedented number of teachers—there are over 3 million
elementary and secondary U.S. public schools [5]! Furthermore,
we will need to ensure that when the current wave of enthusi-
asm and targeted funding from both federal and private sources
subsides, schools and school districts are ready to continue the
work themselves. Preparation of in-service high school instruc-
tors to teach the ECS and CSP courses will be key to establish-
ing a network of trained CS teachers.

For many, this is a tall order. The successful implementation of
these curricula requires that teachers not only have content knowl-
edge in CS and programming skills, but also the ability to create
an inclusive classroom. This entails promoting the growth mindset
and exposing students to a wide range of computing applications
as well as hands-on, project- and inquiry-based, and differentiated
instruction. Collaborative projects in culturally relevant topic areas
of the students’ choosing are also key in the recruitment and reten-
tion of a diverse generation of computer scientists.

workshop held at Tuskegee University, AL.

There are currently a number of PD projects that aim to pro-
vide such training. The National Science Foundation (NSF), for
example, has funded projects for both the ECS and CSP curric-
ula (including endorsed CSP courses: Beauty and Joy of Com-
puting, Mobile CSP, UTeachCS, and CSMatters). In addition,
private organizations such as Code.org, the National Math and
Science Initiative (NMSI), Project Lead the Way (PLTW), and
the Infosys Foundation USA have also developed PD resources
for their ECS and CSP curricula.

At the preK-8 level, PD for these courses is accomplished
through one to two-day workshops where teachers learn how
to incorporate CS content into their regular classroom activi-
ties (Figure 3). Preparation of high school teachers, on the other
hand, involves one full week of face-to-face training and several
follow-up sessions over the course of the subsequent year. This

is often much more extensive, and much more expensive, than
most school districts can cover on their own.

In the long term, districts will have to develop their own sus-
tainable mechanisms for training CS teachers, whether that be via
train-the-trainer, Master Teacher, Professional Learning Com-
munities, online PD, or some other model. The burden, however,
will be significantly lessened once Schools of Education begin
offering pre-service and Masters” degree programs in CS educa-
tion. This has already begun to happen in some universities, and
it is particularly encouraging that in some cases, pre-service CS
training is likely to soon be required of all teachers.

Continuing support will be a vital part of effective teacher
preparation. Though the fundamental concepts of computing
are stable, the technology, applications, and social implications
change rapidly. Both the Computer Science Teachers’ Associa-
tion (CSTA) and the CSforAllTeachers Community of Practice
are positioning themselves to be providers for such a teacher
support network; however, research is still needed to determine
which strategies are most efficient, practical, and compelling.

The CSforAll movement has made strides in strengthening
the preK-12 pipeline and creating a generation of college-ready
students with solid CS backgrounds. But as these students pre-
pare for graduation, will colleges be ready for them?

QUESTION 4:

HOW WILL COLLEGES AND UNIVERSITIES,
ALREADY STRESSED BY RECENT SURGES

IN CS COURSE ENROLLMENTS, COPE WITH
POTENTIALLY LARGER SURGES OF STUDENTS
ARRIVING BECAUSE OF CSFORALL?

Recently, CS departments across the country have seen a dramat-
ic, and consistent, rise in student enrollment. The average number
of CS majors reported by departments in the Taulbee Survey has
tripled since 2006 and doubled since 2011 [9]. Even more striking
is that the number of non-majors taking representative courses
primarily intended for majors, has also increased at a rate equal to,
and sometimes greater than, that of CS majors (See Table 1) [6].

Table 1: Percent increase since 2006 for Majors and Non-Majors entering
computing courses at undergraduate institutions.

Representative Course

Increase in Majors

Increase in Non-majors

Intro to Major

152%

177%

Mid-Level

152%

251%

Upper-Level

165%

143%

We can expect these numbers to grow dramatically as the
CSforAll generation starts arriving on campuses. These stu-
dents will be diverse not only in gender, ethnicity, and dis-
ability, but also in their interests and academic needs. How
institutions react to this growth will be pivotal in creating true
diversity and equity in the field, and in establishing the in-
creasingly interdisciplinary role of computation in our world
and on our campuses.

acm Inroads

inroads.acm.org 83


http://mags.acm.org/inroads/december_2018/TrackLink.action?pageName=83&exitLink=http%3A%2F%2Finroads.acm.org
http://mags.acm.org/inroads/december_2018/TrackLink.action?pageName=83&exitLink=http%3A%2F%2FCode.org

Open Challenges

Building a Creative, Computationally-Competent Future

In past cycles of high enrollment, many CS departments re-
sponded by simply capping enrollments; however, this quick-fix
solution unintentionally resulted in a significant decrease in diversi-
ty. Given the increasing relevance of computing to all disciplines and
aspects of our lives, it is hard to imagine that the current influx of
students is a temporary problem. In fact, there is mounting evidence
that this cycle is different from those in the past [6]. As computation
becomes increasingly ubiquitous and powerful, students are more
likely to come to CS courses with strong interdisciplinary goals. This
is creating an opportunity for CS departments and universities to
re-envision the role of computing on their campuses [3] and

... [to] consider their missions and the constituencies

they serve, and to determine what role computing should

play in the experience, knowledge, and skills of its gradu-
ates of 2025 and beyond.

The four questions addressed above highlight some of the
most pressing needs in computer science education; however,
the growing and urgent need for computer science education re-
search underpins them all. Without this, we will not be able to
develop the most effective ways to engage both students and their
teachers in computing.

QUESTION 5:
HOW CAN WE BRING COMPUTING EDUCATION
RESEARCH (CER) TO ADDRESS THE MOST
URGENT ISSUES IN CS EDUCATION?

CS Education has not benefited from the long histories that
other math and science disciplines have with pedagogical and
learning inquiry. However, the emerging field of CER has the
potential to empirically determine best practices for teaching
CS to a broad audience effectively, inclusively, at scale, and with
evidence-based methods.

Computing is particularly well positioned to address these
issues because many of the educational challenges can leverage,
and be built upon, ideas and solutions from the field itself. Mike
Resnick’s work at MIT investigating how to scale programming
instruction to K-12 students, for instance, resulted in the cre-
ation of Scratch [4]. This platform has since reached hundreds
of thousands of learners, providing a scalable foundation for
teaching computing across the world.

Despite the opportunities to address these interesting, rele-
vant, and challenging problems, there are few academic career
pathways for computing education researchers. The scarcity of
faculty appointments, coupled with an expectation of CER fac-
ulty to take on higher teaching loads, has created a culture in
which CER is not regarded as a research discipline in computer
science on equal footing as others in the university tenure track.

However, increased research funding is helping to grow a dy-
namic community of computing education researchers. Starting
with its first Faculty Early Career Development Program (CA-
REER) awards for CER faculty in 2014, NSF has been a leader
in this effort through continued support in areas of broadening
2018 December
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participation, effective teacher training, and improving under-
graduate CS education [4]. Importantly, the Graduate Research
Fellowship Program (GRFP) supports graduate students pursu-
ing computing education research.

To fully explore the challenging research questions facing

computing education requires the expertise from computer sci-
entists and CS teachers, as well as from education and learning
science researchers. For too long, researchers and practitioners
have operated in silos, with the result that many research find-
ings were not widely adopted because they failed to address the
problems that teachers were encountering then. Now, NSF re-
quires that all proposals responding to its CSforAll solicitation
(NSF 18-537) come from researcher-practitioner partnerships
that leverage the two groups of experts to close this gap in what
we know about the teaching and learning of computing and to
get the best practices into our classrooms.

In conclusion, society will benefit from the preparation of all

our citizens to take full advantage of—and become creators in—a

future shaped by computational skills and competencies. <

°,
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SIGCSE: 0pen Challenges

Paving a Path to
More Inclusive Computing

Mehran Sahami, Stanford University

he need for computingscience (CS) education hasreached

unprecedented levels, creating myriad opportunities for
computing science educators to have significant impact on
the educational landscape. From riding the wave of growing
enrollments, to better understanding modalities for success
in CS education through research, to embracing a broad
perspective of computing as a substrate for work in other
fields, there is no shortage of opportunities to pursue.
We must, however, also be mindful of the social structure
surrounding our field and inculcate a healthy, inclusive
culture in computing if we are to fully realize the promise
that broad computing education offers.

INTRODUCTION

Perhaps the greatest challenge in trying to identify “The Five Big
Questions in Computing Science Education” is limiting the list
to only five topics. Indeed, computing science educators have
tremendous opportunities ahead to have significant impact in
addressing the need for large-scale computing education. The
past few years have seen unparalleled growth in computing sci-
ence enrollments at a national level in the United States and
the recent emphasis on broad availability of computing edu-
cation at the K-12 level will only accelerate this trend. While
daunting, the demand for more computing education creates
more possibilities for CS educators to have greater impact. It
also brings to the fore significant questions for our field as we
try to fully embrace this opportunity. Here we raise five of these
questions that we believe are among the most pressing. While
these questions may seem disparate when considered separate-
ly, we believe their common thread is that they all play a role in
promoting a more diverse pipeline of students in computing,
either implicitly or explicitly. Thus, we believe that in order to
pave a path to more inclusive computing, we need to address
the following questions.

+ How can we successfully meet the capacity challenges for
computing education?

« How can computing education research (CER) be more
broadly accepted as a research area within computer
science, and how can CER results be more fully utilized in
practice?

« What are ways we can harness computing to better

Here we raise five of these questions
that we believe are among the
most pressing. While these
questions may seem disparate when
considered separately,
we believe their common thread is
that they all play arole in
promoting a more diverse pipeline
of students in computing, either
implicitly or explicitly.

understand and enhance the educational process, especially
within the computing domain?

« What educational models can we successfully employ to
develop computing as a substrate for work in other fields?

« Perhaps most importantly, how can we better promote
diversity and broaden participation in computing, and
inculcate a healthy and inclusive culture?

MEETING THE CAPACITY CHALLENGES IN
COMPUTING EDUCATION

As those working in computing education are aware, the past
decade has witnessed unprecedented growth in computer
science enrollments in colleges and universities in the Unit-
ed States and elsewhere. For example, the 2016 CRA Taulbee
Survey [13] shows that the number of CS majors per academic
unit in US PhD-granting institutions with CS programs grew
by over 250% from 2006 to 2015. A more recent report by the
National Academies of Sciences, Engineering, and Medicine
[6] finds that this enrollment growth shows no signs of abating
and goes on to highlight the challenges of dealing with such
growth. Particularly worrying is the Generation CS report by
the Computing Research Association [2], which states that
“the increase in the number of tenure-track faculty and teach-
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ing faculty in no way matches the growth in the number of
undergraduate CS majors.”

With this backdrop, a significant question for our commu-
nity is: how can we successfully meet the capacity challenges
for computing education? Admirably, the National Academies’
report not only describes this problem, but also provides a set
of recommendations aimed at trying to address this issue. We
do not repeat their full set of recommendations here (the inter-
ested reader is strongly encouraged to read the original report).
Rather, we highlight one of the more significant issues raised
in the report, which is that the seemingly simple approach of
limiting enrollment in computing programs to deal with the
capacity challenge may lead to the unintended consequence of
limiting student diversity. This is a critical factor for programs
to consider, both for purposes of equity as well as having a di-
versity of viewpoints in the downstream workforce.

Somewhat unintuitively (at least until one examines the sta-
tistical dynamics more closely), we found at Stanford University
that as the total number of students majoring in CS increased,
the percentage of women in the program also increased (Figure
1). This indicates that overall enrollment growth caused an ac-
celeration in the number of women relative to men choosing to
major in CS. Such accelerations may be due to a number of fac-
tors, including an increased sense of community and belonging
when there are greater numbers of women in the program. This
larger community of women results in even more women feel-
ing a sense of common identity in pursuing CS.
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Figure 1: Total number of CS major declarations, including men

and women (bar graph, left axis) and the percentage of female CS
declarations (line graph, right axis) at Stanford University from academic
year 1996/97 to 2016/17.

Limits on enrollment typically also take the form of mini-
mum GPA requirements in introductory computing courses or
other early performance hurdles to allow for admission into a
computing major. Such barriers tend to favor students with pri-
or experience in computing, reinforcing the existing dominant
demographic of students and thus potentially limiting student
diversity in these programs.

Ultimately, to maintain a commitment to making computing
education broadly accessible, we must answer the question of
how we scale our educational offerings to make them available
to all students who are interested. This is a question not only
about resources—of whose limitations we are painfully aware—
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but also one of research into understanding the implications
of different models for addressing the capacity challenge. We
need to study the impact of different responses to the capacity
crisis to better inform school administrators and policy makers
about approaches that can successfully scale opportunities in
computing education without sacrificing educational quality or
student diversity—otherwise, we stand to lose both.

COMPUTING EDUCATION RESEARCH AS A
RESEARCH AREA WITHIN CS

Computing education research (CER) faces an identity crisis
in much of higher education. Faculty in many computing de-
partments believe that CER, as educationally-focused research,
belongs in a school of education. Conversely, many schools of
education, focusing on K-12 education, education policy, or
more “established” subjects such as mathematics education, be-
lieve that CER, with a focus on computing science, belongs in
a computing science department. Practically, this means that
very few schools have CER faculty, much less any programs in
that area, giving rise to the question: how can computing ed-
ucation research be more broadly accepted as a research area
within computer science, and how can CER results be more
fully utilized in practice?

In many ways, the story arc for CER matches that of Hu-
man-Computer Interaction (HCI) with a 25 year lag, despite
the fact that SIGCSE predates SIGCHI by more than a decade.
Indeed, in the early 1980’s much work in the HCI community
was being done by social scientists, psychologists, and human
factors researchers. Many computing departments at the time
did not see this work as “core” computer science and, as a result,
it was difficult to justify hiring HCI faculty within a CS depart-
ment. Fast forward to today and HCI is a well-established area
in many CS departments and included as a “core” knowledge
area in the CS2013 curricular recommendations [1].

In a similar way, we must promote CER to become a more
accepted area of research within computing departments. To
this end, CRA released a white paper aptly titled “The Impor-
tance of Computing Education Research” [3] outlining various
approaches to promoting CER. Generalizing one of the report’s
recommendations (originally: “Apply CER to improve depart-
mental courses”), we would argue that for CER to become more
accepted as a research area within CS, it needs to not only de-
fine common problems that computing educators would care
about (e.g., assessing modalities for teaching), but also define
benchmarks that can consistently and objectively be measured
to make studies more comparable and show progress in the
field. The use of benchmarks, while not to be considered the
only measure of progress in a field, have been used to help show
progress in areas such as machine learning, computer vision,
information retrieval, and systems for years. CER could certain-
ly benefit from the same.

CER needs to extend beyond the notion of an idea working
in a researcher’s own classroom to establishing practices that
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are reproducible using such benchmarks by those not invested
in the original research. There has been strong work in this vein,
for example, in measuring the efficacy of active learning [9] as
well as developing language independent CS1 knowledge as-
sessments [7]. Yet more work needs to be done to solidify CER
as a field whose results move others to change their education-
al practices to achieve better outcomes. When CER results are
sufficiently compelling and general that data-minded CS facul-
ty (and other educators) can no longer ignore the opportunity
to produce better educational outcomes, then it will become
possible to convince more CS faculty that computing education
research should be happening in their own departments. Ulti-
mately, this will benefit students who will be the recipients of
more effective and inclusive computing education.

By making programming education
more accessible through
such modeling and personalization,
we also have the potential
to support a greater array
of students in their initial forays
into programming.

HARNESSING COMPUTING TO BETTER
UNDERSTAND EDUCATION IN COMPUTING

A benefit of working in computing is that we can utilize tools
from our own field to analyze data related to educational pro-
cesses and outcomes. The 1980’s saw growing research in try-
ing to model and understand how students learn to program
[10,12]. And, on a general level, research in computer-based au-
tomated tutoring systems has existed for many years in several
domains. More recently—mostly in the past decade—the con-
fluence of large educational data sets (often available via on-line
learning platforms), advances in machine learning techniques
such as probabilistic modeling and deep learning, and great-
er computational infrastructure, has made it possible to create
more expressive models of students’ learning in many educa-
tional activities, including programming. To this end, we face
the question: what are ways we can harness computing to bet-
ter understand and enhance the educational process, especially
within the computing domain?

There is no question that online learning provides a signifi-
cant means to scale the availability of educational opportunities.
But serious questions remain regarding the quality of learning
outcomes and the impact of the online setting on factors like
students’ motivation and persistence [4]. In the computing do-
main, the push to provide broadly accessible educational op-
portunities (e.g., the Hour of Code [5]) and the pull of growing

demand for computing education has provided greater opportu-
nities to bring analytical tools to bear to help scale and improve
computing education. As just one example in this regard, Piech
et al. [8] analyzed a dataset of over 2 million student program
submissions from the Hour of Code to create a model capable
of autonomously generating hints for learners having difficul-
ty completing the programming exercises. While we are still in
the early days of building scalable and deployable models of stu-
dents learning to program, this research area does hold palpable
promise for helping us to create more scalable and robust learn-
ing opportunities for novice programmers. By making program-
ming education more accessible through such modeling and
personalization, we also have the potential to support a greater
array of students in their initial forays into programming.

PROVIDING COMPUTING EDUCATION AS A
SUBSTRATE FOR WORK IN OTHER FIELDS

As computing plays a larger role in other fields, from compu-
tational biology to digital humanities, we must assess how to
provide appropriate computing education to an increasingly
diverse audience. For example, what alternate entry-level cours-
es might we envision that provide students both a meaningful
introduction to computing while also preparing them for work
in domains other than computing. More generally, it raises the
question: what educational models can we successfully employ
to develop computing as a substrate for work in other fields?

As computing plays an increasing role in work in other do-
mains, it becomes more critical for computing education to
not only consider what computing techniques a student should
learn, but also what the appropriate abstractions are for mod-
eling problems in a particular domain. For example, a history
major using computational techniques to analyze changing
word usage in scientific writing need not know the details of
the underlying trie data structure being used to efficiently store
word counts over time. Rather this student needs to know an
appropriate set of computational tools that might be brought to
bear in helping answer questions in their domain.

Providing diverse learning opportunities in computing to
match the needs of an audience from multiple disciplines forces
us to think more critically about the fact that not all computing
education will be done in computer science (or related) depart-
ments. Rather, we must consider new models in which comput-
ing education is more readily incorporated throughout other
disciplines, where the selection of the appropriate techniques
and abstractions to teach can be made by those with requisite
domain knowledge. Broadening computing education in this
way presents the challenge of teaching those in other domains
enough to understand the tools that computing has to offer so
that they can in turn teach those tools in a generally applica-
ble way to others in their field. It also provides the opportunity
for the computing education community to motivate our own
students with respect to the potential of their work in solving a
wide range of problems across disciplines.
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PROMOTING DIVERSITY AND A HEALTHY,
INCLUSIVE CULTURE IN COMPUTING

As computing science educators, we sometimes tend to focus on
the content that is being taught rather than the broader context in
which that content will eventually be used. While we have known
for many years that women and many minorities groups are un-
derrepresented in computing (both in academia and industry),
the past few years have raised public consciousness with regard
to just how toxic the culture in the high-tech sector is to women
and underrepresented groups [11]. As computing science educa-
tors, we have a moral obligation to answer the question: how can
we better promote diversity and broaden participation in com-
puting, and inculcate a healthy and inclusive culture?

Rather, we must consider new
models in which computing
education is more readily
incorporated throughout other
disciplines, where the
selection of the appropriate
techniques and abstractions to
teach can be made by those
with requisite domain knowledge.

For all its potential, computing has been a field with a signifi-
cant lack of diversity for many years. And while there are recent
signs that the gender disparity is improving, albeit slowly—the
National Center for Women and Information Technology reports
that the percentage of bachelor’s degrees awarded to women in-
creased from 12% in 2010 to 16% in 2014—there is clearly much
more that needs to be done in continuing to increase diversity.
Many schools and universities, often with public and private
support, have been working tirelessly to broaden participation in
computing. Yet, by itself, broadening participation is not enough.
We need to promote the idea that everyone must play a role in
creating a healthy and inclusive culture in computing. We need to
find ways to evolve beyond a culture of competition and tribalism
(e.g., programming language wars) and social division (e.g., “bro-
grammers”) to a culture that understands the value of diversity
both intrinsically (i.e., fairness and social justice) and for its utility
(i.e., including different viewpoints helps to produce better solu-
tions). We need to be advocates for our students, our colleagues,
and ourselves to build a culture that not only seeks to welcome
more diversity to our field, but actively works to maintain it. Gains
in attracting underrepresented groups to computing will have lit-
tle long-term impact if those gains are eroded by cultural toxicity
that eventually pushes those same individuals out of the field. We
need to work on ways to effectively improve the culture in com-
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puting to be more inclusive and healthy, not just because we are
educators, but because we are members of that community.

CONCLUSION

There are myriad ways to answer the questions raised above
and the views here are by no means comprehensive. The chal-
lenges we face as computing educators are great, but the poten-
tial opportunity to impact the future for millions of learners—
many of whom might not otherwise have access to computing
education or consider a career in computing—is even greater.
If we are to realize the full impact that our field can have on
shaping current and future generations, then it is incumbent on
us to not shy away from the hard questions, but rather embrace
them as the means for pushing our field further forward in a
more inclusive and supportive way. «
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Experiences with

SIGCSE

Frank H. Young, Rose-Hulman Institute of Technology (retired)

Excerpts from the First-Timers Luncheon talk given at SIGCSE 2015

y 1973, five years after getting

my PhD in mathematics, I had
completed three summer institutes
on topics in computer science,
continuing a process of moving my
primary teaching from mathematics
to computer science. I learned that
computer science was both more
interesting and more difficult than
abstract algebra.

I also found out about SIGCSE.

SIGCSE was a lifesaver for me. I discovered that I was not alone.
I met others who were trying, sometimes with very little sup-
port from their institutions, to initiate, expand, and improve the
teaching of computing at their institutions. I was able to learn
from those who had more experience than I did. I was able in
some small ways to encourage people from different institu-
tions to cooperate with curriculum development and do some
needed cooperation.

SIGCSE helped me develop as an educator. It provided me
with an opportunity to organize and participate in panels that
helped others do what I was doing. I was able to interact with
and get needed help from others, help that was unavailable at
my first small college position. SIGCSE was (and continues
to be) an economical way to get assistance to become a bet-
ter teacher of computing. I could not have given my students
what they needed and deserved without SIGCSE. If in a small
way I have been successful, it is because of my colleagues in
SIGCSE, their inspiration, and their generous support and
assistance. Learning from my SIGCSE friends has been very

If in a small way | have
been successful, it is
because of my colleagues
in SIGCSE, their
inspiration, and
their generous support
and assistance.

important for me professionally.

SIGCSE is very different from most
other  professional organizations.
SIGCSE would not succeed without
volunteers. The SIGCSE Symposium
is exceptionally successful (and rather
inexpensive!) because of its many
volunteers and a strong tradition of
volunteering.

In conclusion, thank you for your
patience and your kind reception. The
SIGCSE Award for Lifetime Service to
the Computer Science Education Com-
munity is truly an honor. But the best way for SIGCSE members
to honor my work is to continue it after I am obsolete (which
is probably pretty soon now). Let me encourage all of you to
volunteer both for SIGCSE and computing education (and for
any other things that strike your fancy). You will experience the
joy and satisfaction of paying back and paying forward. Even
though I will not be around, I am confident that you will take
SIGCSE to new heights. Good luck. The future awaits, and it
will be exciting. <

Frank H. Young

Rose-Hulman Institute of Technology (retired)
125 Villa Lane

Terre Haute, IN, USA

young@rose-hulman.edu
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SIGCSE, Goldilocks and

the Three Bears

MaryAnne L. Egan, Siena College

inding the right fit for a professional organization can

be a little like “Goldilocks and the Three Bears,” minus
the breaking and entering issues that always bothered me
about that story. Attending an organization’s associated
conferences gives one an excellent introduction into the
general philosophy and tenor of the group. Reflecting on
over 20 years of attending various SIGCSE conferences,
I realize how similar my story is to Goldilocks. After
attending conferences associated with other professional
organizations that were either too “hard”-core or too “soft,’
I'was happy to find one that was “just right” when I attended
my first SIGCSE conference in 1998.

WHAT MAKES IT JUST RIGHT
It was at that first conference in Atlanta, Georgia, where I pre-
sented a paper about a visualization tool for fuzzy clustering.
Not only did I meet amazing people throughout the conference,
beginning with the shuttle ride from the airport, but I brought
back information, tools, and techniques that were readily incor-
porated into my classroom. Pulling out my copy of that particu-
lar proceedings, I was surprised by the number of papers flagged
and highlighted. It was a reminder of the overwhelming decision
making process necessary to select which sessions to attend for
every conference. In addition to the information gleaned from
other attendees’ presentations and papers, I received useful,
positive feedback about my work which was then incorporated
into future iterations of that project. But, what I remember most
are the people, the collegiality, and the now 20-year friendships.
At one point I was going to list every SIGCSE conference I at-
tended and mention a memorable event or speaker from each. But
when compiling the information, I realized that I have attended 17
SIGCSE, ITiCSE, or CCSC conferences over the last 20 years and
who’s going to read through all of that? Instead I want to focus on
three reasons why I love SIGCSE conferences—the amazing peo-
ple, cultural experiences, and technical knowledge acquired. I will
illustrate each of these reasons with select examples.

THE PEOPLE

How do you describe to others the excitement, respect, and
willingness to help others, that is so often witnessed at SIGCSE
conferences? Attendees are genuinely excited to see one an-

90 acmlInroads 2018 December = Vol.9 = No.4

other, they share information about new pedagogies or tools in
CS education, they offer advice, and act as resources even after
the conference is over. I still remember the SIGCSE conference
where I saw this crazy person running around inviting everyone
to a tea party... Alice’s Tea Party, where Alice was introduced!
I also remember sharing a hot air balloon basket over Turkey
with over a dozen other conference attendees. How awesome
is that!

Sessions or BOFs about departmental and university ini-
tiatives are enlightening and informative. Additionally, it is
through these sessions that one develops a network of col-
leagues from other institutions with similar interests and/or
challenges. The value of these networks is immense, especially
for faculty from smaller schools who have less resources readily
available. It is through this network of colleagues that [ was en-
couraged to take on more responsibility both at my own insti-
tution and within the larger professional community and I am
forever grateful.

TECHNICAL CONTENT

The number of tips, techniques, tools, and pedagogy that are
applicable to one’s classroom and research initiatives is over-
whelming! There is an art to selecting just a few concepts from
a conference on which to focus or incorporate into your teach-
ing, otherwise one risks running out of time before the next
conference comes around and more ideas are added to your list!
I admit that I have not yet perfected this art as people present
many innovative and interesting ideas.

Avery shortlist to illustrate a few things picked up at SIGCSE
conferences and still used in my classes today include—intro-
ducing students to CS with multimedia concepts in Python, CS
Unplugged, CS “magic” tricks, and interactive programming
with groups and easel paper.

CULTURAL OPPORTUNITIES

While SIGCSE and CCSC allow one to get to know the peo-
ple and places of the host city, there is nothing like the cultur-
al experiences of ITiCSE. I love the fact that there is time set
aside during the conference to take a tour of the city, a local
university, or some other cultural excursion, and that the con-
ference dinners introduce you to the food, dance, and history of
the host country. The tours before or after the conference are
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a great way to get to know the country (and your colleagues)
better! Who can forget eating haggis in a castle before learning
how to do Scottish dancing? Or learning how to belly dance in
Turkey? Or discovering geo-caching in Cappadocia? Or finding
out what Parisians do during hot summer nights with no air
conditioning? The answer to that last question is to hang out
on the banks of the Seine with a picnic basket and good friends,
which is exactly what we did!

We learn how other countries
teach and offer computer science
to their students, we learn
about cultural mores that could be
a stumbling block when
working on global projects, and
we learn that computing does not
happen in a cubicle with
limited human interaction.

These are amazing opportunities that open our eyes to the
world around us. We learn how other countries teach and of-
fer computer science to their students, we learn about cultur-
al mores that could be a stumbling block when working on
global projects, and we learn that computing does not happen
in a cubicle with limited human interaction. In other words,
it helps us, as educators, bring this world-view back into the
classroom.

LAST WORDS

The impact the SIGCSE community has made in my profes-
sional career, and my life, is tremendous. I now have an amaz-
ing network of mentors, colleagues and friends; enough new
tips, tools and techniques to keep me busy far into retirement;
and discovered that some people can pack for two weeks of in-
ternational travel with only carry-on luggage. I bet Goldilocks
packed more when she broke into the Three Bears house! <

MaryAnne L. Egan

Department of Computer Science
Siena College

515 Loudon Rd.

Loudonville, NY USA

maegan@siena.edu
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My SIGCSE: Reflections of a
Computing Educator

Briana B. Morrison, University of Nebraska at Omaha

will never forget my first SIGCSE Conference—1999, New

Orleans. My first was supposed to be in 1998 in my home
town of Atlanta, but I had given birth to my second child a week
before the conference was scheduled. That year didn’t work out,
but due to my department chair’s encouragement I tentatively
went in 1999. Now here I was, standing in the registration line
alongside the authors of the textbooks I was using in class! Who
could have predicted what followed—that one conference led
to a career change, new research trajectory, lifelong friends,
and an organization that I consider my community of practice.

MY PATH

I transitioned to academia from industry. I was a non-tenure track
instructor, teaching at a technical university because it allowed me
a flexible schedule to spend time with my children. It was just a
temporary gig until I went back to industry. My department chair
encouraged me to explore the current research in teaching com-
puter science, to see what others were doing to help their students
succeed. He suggested I attend the SIGCSE Technical Symposium
(TS) and learn from the experts. At my first TS, I found what I was
looking for and so much more. I learned about language choices,
lab assignments, and pedagogical techniques. I met the most in-
credibly friendly and helpful people, who were not at all like the
arrogant academics I had been warned about. I had a wonderful
time and left rejuvenated and excited to continue teaching.

That single experience—attending the Technical Sympo-
sium in 1999—changed my view of computer science education
forever. I realized that others were exploring how to improve
computing education and making it accessible to students be-
yond computing majors. I wanted to be a part of that. I wanted
to be a proud, contributing member of that group.

Because I joined SIGCSE and the listserv, I kept current on CS
education discussions and read about opportunities for summer
workshops and ways to further my knowledge. Through one of
those announcements in 2003 I found out about an NSF sponsored
project, Bootstrapping Research in Computer Science Education.
That project changed my entire professional life. It was through that
project that I discovered research in computer science education,
and that / could do that research. Because of SIGCSE and the Boot-
strapping project, I decided to pursue a PhD in Computer Science
Education and contribute to the research discourse. I was no longer
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satisfied just teaching, I wanted to research why students learned
the way they did and what could be done to help them succeed. I
knew that SIGCSE was my community to host these discussions.
Since 2003, T have attended every SIGCSE Technical Sympo-
sium except 2013 in Denver. I missed Denver because it was one
week before qualifying exams for my PhD. While I really want-
ed to attend, I made the difficult decision to stay home and con-
tinue studying but followed everything on Twitter! Every year I
look forward to seeing longtime friends and catching up. I look
forward to having my brain stimulated with new ideas, fresh
perspectives, and learning what others are doing to improve
computer science education. I never fail to leave the Sympo-
sium with several ideas that I can’t wait to try in the classroom.
I present my own research now and discuss the implications
with others. I can literally “see” the discipline moving forward!
Yet I have also learned that SIGCSE is so much more than just the
TS. I've been to ITiCSE once and ICER several times. I have served
as a volunteer for the organization—as a reviewer, conference help,
and now Board Member-At-Large. Through volunteering, I contin-
ually meet amazing people, all of whom care deeply about computer
science education and sacrifice time and energy for that cause. [ am
pleased to give back to the organization that has given me so much.
There is no measure for the impact that the SIGCSE organization
has had on my life. It opened my eyes to a new professional path
that T had not considered possible, and now I am happily journeying
down that path. I am exceptionally proud to be a SIGCSE member;
proud of the accomplishments of the organization and excited for
its very bright future. The next 50 years are going to be incredible.
If attending the TS inspires you in your teaching, why not
invite a friend next year? Are your colleagues SIGCSE mem-
bers? Perhaps that invitation from you might just result in a life
changing event, just as SIGCSE forever changed my life. <

Briana B. Morrison

Department of Computer Science
College of IS&T

University of Nebraska at Omaha
6001 Dodge Street, PKI 172
Omaha, NE 68182-01162
bbmorrison@unomaha.edu
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2006-2018

Same Issues Same Challenges

Judith GaI-Ezer, The Open University of Israel

n 2006 I was awarded the SIGCSE Award for Outstanding
Contribution to Computer Science Education—a mile-
stone in my professional career. In my keynote presentation
I thanked my family, teachers, colleagues, and university.
From a professional perspective, I mentioned issues that
were challenging at the time, among them:
« placing computer science on a par with other sciences
within school systems,
« increasing the number of women interested in computing
disciplines, and
« recruiting well-educated, enthusiastic teachers certified to
teach the discipline.

If we look around today, we can observe that indeed some
progress has been made, yet we are still confronting the same
basic challenges.

INTRODUCTION
My first SIGCSE conference was in February 1993 in India-
napolis. The Technical Symposium was co-located with the
ACM conference. I was there to attend the ACM conference,
where my friend and colleague David Harel was awarded the
Karl Karlstrom Award for his outstanding contribution to
Computer Science Education. At that time, we had finished
designing the computer science high-school curriculum and
started its pilot program. During these years I became in-
volved in computer science school education research. This is
the year when I became acquainted with SIGCSE, and got to
know my current friends and colleagues, who are too numer-
ous to mention.

This was no doubt a milestone in my professional career, and
since then I have attended almost every Technical Symposium
on Computer Science Education (SIGCSE).
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2006-2018 Same Issues Same Challenges

“TO TEACH IS TO TOUCH LIVES FOREVER"

This was the title of the keynote presentation I gave in 2006; it
was the name of a small booklet I had purchased several years
previously. It emphasized the importance of the teachers’ role
in our lives, and it expressed my belief that teachers constitute
the cornerstone of a successful implementation of any program
of study, at any level. When we designed the high-school cur-
riculum at that time, we pointed out that teachers who were
certified to teach computer science must have a formal com-
puter science education as well as the required methodolog-
ical and pedagogical skills. Indeed, following various reports
published in recent years, the lack of qualified teachers is the
bottleneck inhibiting the introduction of computer science into
school systems. We are very familiar with the global efforts to
recruit well-educated and enthusiastic teachers to assist in this
enormous challenge.

High school computer science
studies pave the way for higher
education in this field, that is, those
students who took high school
computer science courses are more
likely later to pursue one of the
computing disciplines. Interestingly,
this is even more pronounced
with female students.

GENDER IN THE CONTEXT OF COMPUTER

SCIENCE

Another issue I addressed in my keynote was the gender issue

in the context of computer science. Here is what I said.
Actually, I never thought this to be an issue I would get
involved in. However, in recent years I came to realize
that the gender issue is really something that ought to be
dealt with in earnest. And I am not the only one. To quote
Fran Allen, the first woman to win the Turing Award,
“The decline of the number of women entering computer
science is a serious, national concern,” and I should add
a world-wide concern. Indeed, the dearth of women rep-
resented in computer science studies and in professional
occupations in the computing and hi-tech world is a fact
in many western countries.

Eleven years have passed, and we are still almost in the same
situation. We are still trying to address the issue of underrep-
resented communities, including women, in the computer sci-
ence field.

2018 December
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It is also the duty of our community
to ensure that the requirements
of teachers certified to teach
computer science will follow high
standards like other disciplines.

However, in the studies we have conducted we found some en-
couraging results—high school computer science studies pave the
way for higher education in this field, that is, those students who
took high school computer science courses are more likely later to
pursue one of the computing disciplines. Interestingly, this is even
more pronounced with female students. This can consequently
lead to the realization that the efforts of introducing computer
science into schools are worthwhile and may help in encouraging
more women to become interested in the discipline and to contin-
ue their computer science studies at institutions of higher learning.

In addition, the perception of gender was found to be irrel-
evant to computer science abilities among both males and fe-
males. This indicates that something has been changed, since
males and females seem to agree on females’ abilities regarding
computer science and perceive them without gender bias.

FUTURE TRENDS
It is our community’s duty to continue making progress. We be-
lieve that all students should be given the opportunity to be ex-
posed to computer science at school, preferably at an early age.
The computer science curriculum should reflect the scientific as-
pects of the discipline, as well as its more practical applications.
It should be on a par with other STEM disciplines. Such an effort
will not only assist students to decide whether to take AP exams
in computer science or pursue this discipline further in their fu-
ture education—it may also help in attracting more women into
the discipline and possibly alleviate the pay gap between genders.
It is also the duty of our community to ensure that the re-
quirements of teachers certified to teach computer science will
follow high standards like other disciplines. Neither formal re-
quirements nor proper methodological training should be omit-
ted. Difficulties in recruiting qualified teachers should not lead
to the temptation to reduce high standards and requirements.
Many challenges await us now and in the future. <

Judith Gal-Ezer

Department of Mathematics and Computer Science
The Open University of Israel

Israel

galezer@cs.openu.ac.il
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A Student in SIGCSE-land or
How | Discovered Teaching

E. Anne Applin, Southern Maine Community College

From my first days in high school at least, I thought my
teachers were sort of mystical beings. They walked
into a room and started speaking and they just KNEW
everything. The knowledge was there on the tips of their
tongues. They held court, and mostly I hung on every word.
When I went back to college majoring in Computer Science
my professors were titans in my mind. Their very thought
processes amazed me. And then I went to SIGCSE.

SAN ANTONIO, 1991

As chair of both my university student ACM and our chapter
of UPE, going to the national UPE meeting sounded like a great
idea. The faculty advisors for both clubs encouraged me to at-
tend. It was the ACM Annual Computer Science Conference
which overlapped with the SIGCSE conference 1991 in San An-

When | went back to
college majoring in Computer
Science my professors were
titans in my mind. Their very

thought processes amazed me.
And then | went to SIGCSE.

tonio, Texas. I remember reading the programs and marking
interesting sessions to attend. I remember hearing one plenary
session that was mostly over my head, but bits of it have stuck
with me to this day and although I don’t remember the speak-
er’s name, I quote him in Computer Organization every term.

“They shouldn’t have called it a bus,” he said, “they should have

called it a cab because it moves one
piece of data at a time”

What I remember so vividly from
that SIGCSE conference was not the
papers or the panels which were not
yet of interest to me since I thought I
would graduate and go into industry.
What I remember are the passionate
discussions that happened in the hall-
ways and during breaks. The discus-
sions of what to teach, when to teach it, and how to approach
it. I came back from that conference and looked at faculty in a
whole new light. This thing that they did every day, that they
made look so effortless was a labor of love. There is no doubt
in my mind that even those who don’t attend educational con-
ferences, still struggle with how to best approach a topic—they
just don’t have the support of my “800 closest friends”

This year is my 26th year in the classroom, it will be my 24th
SIGCSE. I was at the first ICER (Seattle) and I've attended three
ITiCSE conferences (Italy, Spain, and Scotland). Where else can
a casual conversation in a bathroom lounge end up as a proj-
ect that is still active 15 years later? I have learned much and
continue to be a student in this community. The picture? A me-
mento from the reception that first year. <

E. Anne Applin

Department of Computer and Information Sciences
Southern Maine Community College

2 Fort Road

South Portland, ME USA

aapplin@smeccme.edu
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My SIGCSE:

It’s the Community!

Michael Clancy, University of California, Berkeley

decided early on that I liked to teach. After a lot of teaching

as a graduate student, I was hired by U.C. Berkeley’s
EECS department as a teaching faculty in charge of the
introductory programming courses. My understanding
of good teaching, however, was somewhat limited: giving
interesting lectures and inventing interesting homework
that appropriately exercised the topic of the week.

Then I discovered SIGCSE! Reading the Bulletin and attend-
ing the Symposia exposed me to hundreds of people interested
in computer science education, compared with only a few at
home. Arnie Dyck showed me how to manage teaching and
support staff. David Kay and I traded ideas for teaching func-
tional programming in CS 1. Owen Astrachan, Rich Pattis, and
Stuart Reges had opinions about book writing, curriculum de-
sign, and almost any other topic related to computer science.
These people, and numerous others, became my collaborators,
partners, and friends.

Flash to 2018. SIGCSE members continue to explore ad-
vances in computer science education, but challenging ques-
tions remain. How can students and teachers make best use of
working collaboratively? Which format—e.g. MOOC, lab-cen-
tric, self-paced, flipped—offers the best pedagogical options
for large-enrollment courses? What activities and tools most
effectively contribute to learning? Answers are being devised
by SIGCSE members.

Along with the scope of SIGCSE activities, I came to value the
accessibility of the community. It has been easy for me to collect

96 acmlinroads 2018 December = Vol.9 = No.4

Then | discovered SIGCSE! Reading
the Bulletin and attending the
Symposia exposed me to hundreds
of people interested in
computer science education,
compared with only a few at home.

ideas and contribute a few of my own. Everyone is happy to share.

Retirement hasn't stopped me. I've been to every Sympo-
sium since 1985, and Symposium attendance is a valued part
of my year. This is due partly to the technical content, where
SIGCSE is pushing the state of the art in computer science ed-
ucation, and partly to the people who contribute ideas, exper-
iments, and feedback. This is the SIGCSE community, and I'm
still excited to be part of it.

Michael Clancy

Computer Science Division
University of California, Berkeley
Berkeley, CA 94720-1776
clancy@cs.berkeley.edu
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A High School Teacher Attends
His First SIGCSE Symposium

Alfred C Thompson Il, Bishop Guertin High School

ttending SIGCSE for the first time as a high school

teacher can be a bit intimidating. First off there are all
those impressive people with PhDs who teach at schools
where you probably would not have been accepted as a
student let alone a faculty member. The people who write
the textbooks you teach from are likely to be there. How are
you, a lowly high school teacher, going to be accepted by
those who live in the lofty towers of academia? It will turn
out pretty well for the most part, but you don’t know that yet.

Add to that I was giving a sponsored talk for a major com-
pany in front of an audience of high-powered academics and
my stress level was through the roof at my first SIGCSE. How
would the talk be received? Would someone blast me from the
audience as an industry toady? Would my sponsor company
who was paying what seemed like a lot of money for my travel
and hotel be disappointed in me? Let’s face it there were a lot of
things that could go wrong.

That first presentation went well. Some people I had been
warned about asked good questions in a tone of voice that in-
dicated interest and respect rather than distain and dismissal.
Even better, they seemed happy with my responses. Good thing
I was well prepared.

More relaxed after my presentation I was able to attend
many useful sessions and learn quite a bit that was useful for
my own teaching practice. It turns out that there really is a lot of
overlap between first year university CS courses and advanced
high school computer science like the Advanced Placement
Computer Science courses. Teaching techniques also have
many similarities at all levels of teaching.

SIGCSE was an opportunity to connect with people on a
more personal level. In many ways, the conversations in the

SIGCSE has had a major role in
developing my teaching practice,
my involvement with promoting
computer science education,
and me as a person.

hallways and break areas are as useful as the sessions. When
an attendee uses them to build a personal network of friends,
as many do, these conversations become even more useful over
time. Over the years, I have developed friendships with uni-
versity faculty members, other high school teachers, industry
researchers, and other people interested and committed to ad-
vancing computer science education. SIGCSE has had a major
role in developing my teaching practice, my involvement with
promoting computer science education, and me as a person.
I've come a long way thanks in part to SIGCSE. «
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From Reno to Baltimore:

Life in the Booth

James H. Cross I, Auburn University

or many of us in computing education, the annual

SIGCSE Technical Symposium is an academic highlight
of our year. As a member of ACM for 34 years and faculty
member at Auburn University, attending SIGCSE is an
event that seemed to grow in importance with each passing
year. As with most attendees, I looked forward to the
papers and panel sessions for new ideas, the breaks for
good conversation, and the exhibits for exploring and more
conversation.

After what seems like many years of presenting papers, the
software project that Dean Hendrix, Larry Barowski, and I were
working on had progressed to a shareable “tool” state. To have
a more meaningful exchange with other faculty about using
our software tool and getting feedback, we explored the idea
of demoing in the exhibits area in 2000 (Austin). I approached
the Addison-Wesley folks about setting up for an hour or two
on one of their small round tables and they agreed. I demoed
the tool for folks as they came to peruse Addison-Wesley’s
textbooks, answered questions, and discussed potential new
features. In 2001 (Charlotte) and 2002 (Covington, KY), Dean
Hendrix and I were invited to demo in the SIGAda booth. This
was a natural fit since the first language our tool supported was
Ada. Next, we added support for C and C++ since the tool
itself was written in C/C++. By 1999, we had redesigned and
implemented our tool in Java, and we had begun using Java in
our CS1 and CS2 courses in Fall 2000. At this point, we began
focusing most new features of the tool on supporting teaching
and learning with Java.

By 2003 (Reno), we made the leap into the big-time—we fi-
nally got our own booth. Dean Hendrix and I showed up on
Wednesday late afternoon to set up with some rolled up post-
ers, a few handouts, and 150 CDs, and by late that evening, after
having scrounged enough scrap cardboard to serve as poster
board (who knew one couldn’t just unroll the posters and tape
them to the curtains), we were ready to go. The next morning
when the exhibits opened at the break after the plenary session,
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As a final note, after much
consideration, we have
decided to give our tool a
proper name in 2019.

there was the rush to the food, and then . . . well, we had a
nice growing number of faculty at our booth. There were lots
of quick conversations, and the handouts and CDs were going
quickly. When the break ended, there was time for more re-
laxed discussions with lingering faculty around questions and
concerns like— is this free? what’s the catch? When we finally
had a bit of a break, I remember looking at Dean and saying,
with no sarcasm whatsoever, “wow, that went well!” The follow-
ing year (2004 Norfolk), we added our College of Engineering
table top display, and then in 2005 (St. Louis) we upgraded to a
proper booth kit.

So here we are with 2019 (Minneapolis) approaching, and
we'll have our booth for the 17th consecutive year. As we do
every year, we look forward to seeing old friends and colleagues
and meeting newcomers. I encourage anyone with an inter-
est in dissemination of their work in computer education to
consider exhibiting at SIGCSE— just a great way to share your
work and meet others with similar interest. As a final note,
after much consideration, we have decided to give our tool a
proper name in 2019. <

James H. Cross I

Auburn University

Computer Science and Software Engineering
3101 Shelby Center

Auburn, AL 36849-5347
crossjh@auburn.edu
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Tallying up SIGCSE

Amruth N. Kumar, Ramapo College of New Jersey

remember my first SIGCSE. It was snowing in

Philadelphia. My friend Liz Adams was the program chair.
I had submitted a paper for the first time to the conference.
And it was accepted. I thought, “Well, that wasn’t too hard!”
Little did I realize it was beginner’s luck. I have spent the
two decades since, riding the roller-coaster of acceptance
highs and rejection lows. But, this is par for the course, and
we all know, in Computer Science education, it is SIGCSE
or bust! A couple of years later, I found myself wandering
the side alleys by the Ramblas in Barcelona with Liz and
company, looking for a good restaurant. That was my first
ITiCSE conference. And a friendship had been made.

Two years later, SIGCSE was held in Atlanta. The land of
Coca Cola and CNN. My friend Jane Prey was the program
chair. I had managed to wangle the role of Workshops Chair.
Java and object-oriented programming were all the rage in
workshop proposals! The proposals were submitted by email as
ASCII text! Looking back, yes, this was the last millennium in
computing as well. A few years later,  would run into Jane again
while waiting for the conference tour bus in Leeds. I was the
program co-chair at that ITiCSE. And she was happy to be back
after a health scare. And a friendship was cemented.

I could go on and on about the friends I made at SIGCSE and
ITiCSE—with whom, [ have carried on an annual conversation
that has lasted decades. That is what SIGCSE and ITiCSE con-
ferences have been to me—a Facebook group before there was
Facebook. A MOOC for Computer Science educators before
there were MOOC:s. I would return from each conference with
three-pages of closely scrawled notes—ideas to improve my
teaching, opportunities for collaboration, etc. Just like a new year’s
resolution, I would find myself hopelessly falling behind in catch-
ing up on that list within a month of return. No more notes. Now,
I look for three—three good ideas per conference. Just three on
which I can follow up. And I have never been disappointed.

I remember the heydays of SIGCSE, when each conference
tended to do one better than the one before in terms of attend-
ee bags. When exhibitors had so many goodies to give away,
including T-shirts, pens, keychains, and whatnots, you wanted
to be at the exhibitor’s booth on Thursday morning before the
best stuff got scooped up! I remember when the conference first
introduced computer terminals to check our email for those of

us who were going through email-withdrawal symptoms—this
was before the age of WiFi, smartphones, and ubiquitous lap-
tops. Inevitably, there would be a long waiting line in front of
each terminal. I remember when, beginning in my teaching ca-
reer, I would collect at least half a dozen examination copies
of textbooks at the exhibitor’s booths, only to regret having to
lug them back home. I am grateful airlines did not charge for
checking luggage back then! I remember when submitting a pa-
per meant sending multiple hard copies by regular mail; when
we used transparencies and telescoping pointers during presen-
tations; and the conference proceedings was yet another bulky
book that I had to carry back home, only to receive a second
copy of it a few weeks later in the mail in the form of SIGCSE
Bulletin. I do not miss those days. But, I do find it remiss that
conference attendees these days are often physically present,
but electronically otherwise engaged, with their heads buried
in the glow of their laptop screens. Maybe we are taking after
our students after all?

Travel is one of the perks of being an educator. In that re-
spect, ITiCSE has been a god-send. When I finally hang up
my dry-erase markers and kick back in the rocking chair, I am
sure I will be able to track my years in the profession not by the
courses [ taught, but by recalling the places I visited, courtesy
of ITiCSE: Dover castle, dinner cruise on the Seine, Fishamble
street, Macchu Picchu, Hagia Sophia, Bahai template in Haifa,
Wieliczka salt mine, and the list goes on. Who says you cannot
have your cake and eat it too?

SIGCSE and ITiCSE conferences have been the metronome
of my professional life for the last two decades. Twice a year at
these conferences, I get to stick my pedagogical finger up in the
air and sense the direction in which computer science educa-
tion currents are blowing. Reminiscing about these events has
reminded me how pivotal they have been to my career. And
how much my academic life revolves around them. <

Amruth N. Kumar

Computer Science

Ramapo College of New Jersey
505 Ramapo Valley Road
Mahwah, NJ, USA
amruth@ramapo.edu
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Much Better Late than Never

Jodi L. Tims, Baldwin Wallace University

was a little bit late arriving to the SIGCSE party. I had a

good reason, of course. For the first fourteen years of
my CS education career, I had been teaching full time and
working on my PhD part time, which left no room for other
types of professional activities. After receiving a PhD in
1998, I took a few years to catch my breath and then began
to look for a professional community that would allow
me to further develop as a computer science educator. In
2002, I was traveling to Ohio to interview for open faculty
positions when I realized that SIGCSE was being held in
nearby Covington, Kentucky. I had heard positive things
about the symposium, so decided to attend and see what it
had to offer. What I found was a community that quickly
drew me in and became the professional family whose party
I now look forward to every year. I haven’t missed one since.

Like any good family, SIGCSE is supportive of me and my
career. In 2010, Susan Williams (Georgia Southern University)
and I were awarded a SIGCSE special projects grant that we
used to conduct a survey of non-PhD granting departments.
The goal was to produce data like that reported by the Taul-
bee study of PhD granting institutions. This project, along with
a similar project led by Mikey Goldweber (Xavier University)
led to the launching of the ACM Annual Study of Non-Doc-
toral-Granting Departments in Computing (NDC). 1 feel priv-
ileged to have stayed involved with the project along with col-
leagues Stu Zweben (Ohio State University), Yan Timanovsky
(ACM Education Manager), and Jane Prey (ACM Education
Board). SIGCSE continues to support this project by publishing
the NDC report in ACM Inroads each September.

A few years later, the opportunity to give something back
to the community came. In 2013, I served on my first SIGCSE
symposium organizing committee as Poster Chair. Additional
opportunities soon followed—Program Chair (2015), Sympo-
sium Chair (2016), and Sponsor Liaison (2018). Planning sym-
posia is a LOT of work, but the reward has been well worth the
effort. My network of colleagues and friends continues to grow
to include those who have also served SIGCSE in this way and I
look forward to seeing all of them when we gather each spring.
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The future of SIGCSE is indeed
a bright one. |, for one, can hardly
wait so see what’s ahead as
the work of this community
continues to transform computer
science education.

I encourage anyone who is asked to serve in this way to jump
at the chance.

SIGCSE has seen considerable growth in recent years, large-
ly due to increased participation of those from the K-12 and
community college sectors. This growth brings some chal-
lenges to the organization. As the annual conference evolves
to accommodate larger attendance and provide a program that
offers something for every type of attendee, some may find it
more difficult to spot among the larger crowd the colleagues
they only run into once a year. It may be more difficult to choose
from the growing number of parallel sessions in the program
and it is impossible attend all sessions of interest. But the payoff
for SIGCSE is well worth the individual effort to adapt as the
inclusion of new perspectives enriches our organization, giving
all members the opportunity to understand the full spectrum of
computer science education.

The future of SIGCSE is indeed a bright one. L, for one, can
hardly wait so see what’s ahead as the work of this community
continues to transform computer science education. <

Jodi L. Tims

Department of Computer Science and Engineering
Baldwin Wallace University

275 Eastland Rd

Berea, OH USA

[ltims@bw.edu
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My SIGCSE - ITICSE

Mats Daniels, Uppsala University

y SIGCSE is rather my ITiCSE, since this conference has

become part of my identity. This is not just professional,
itis also very personal. Education has always been special to
me and attending conferences, such as SIGCSE and ITiCSE,
has been essential to get a better foundation for my strong
drive to improve education, both at Uppsala University
and elsewhere. Thinking back to my first conferences the
main impression is “coming home,” to be where I belong
among positive and supporting people discussing matters
that I deeply care about. This is also evident in my line of
research. I started my academic career as a researcher in
formal methods in computer science, specifically in timing
aspects in computer architecture and computer networks
and subsequently changed to the area of discipline-based
education research. Attending SIGCSE and ITiCSE has
been instrumental in this shift as well as the creation of the
Uppsala Computing Education research Group (UpCERG).

My ITiCSE engagement started at SIGCSE 1996, when Vic-
ki Almstrum introduced me to Boots Cassel, chair of SIGCSE.
Vicki was about to spend a sabbatical at my department and
had planted the idea in Boots that the second ITiCSE could be
run in Uppsala. We had a constructive meeting and as a con-
sequence I went to the first ITiCSE in Barcelona 1996 and took
on the role as co-chair for ITiCSE in Uppsala 1997. I was the
program chair for ITICSE in Dublin 1998 and co-program chair
1999 when it was held in Krakow. So, I went from not knowing
about ITiCSE to getting a solid dose in a few years. I really en-
joyed the character of the conference and the community it was
forming. The people organizing the first conference in Barce-
lona set the tone of a place where people met and where those
attending felt that they were visiting a special place. The sense
of being somewhere special was not least due to providing an
opportunity to experience the local cuisine.

Other characteristics of ITiCSE were that attendees and pre-
senters came from a wide variety of countries and that the special
format of the working groups in many cases provided a strong
bond between its members. It has been part of my agenda to pre-
serve and develop those characteristics in my role as a member
of the team that scouted out potential future sites for the confer-
ence. I started doing this 2005 under the excellent mentorship of

| started my academic career as a
researcher in formal
methods in computer science,
specifically in timing aspects in
computer architecture and computer
networks and subsequently
changed to the area of discipline-
based education research.

Attending SIGCSE and ITiCSE
has been instrumental in this shift ...

Bruce Klein, and since his retirement I have continued to do this
together with Alison Clear and Michael Goldweber. This posi-
tion has strengthened my bond to ITiCSE and provided numer-
ous opportunities for interesting and enjoyable discussions with
those wanting to host the conference. There have been discus-
sions about opportunities and potential difficulties, the inspec-
tion of locations, and learning about local strengths. Another
important aspect of placing the conference is the expansion of
the community worldwide, and particularly in Europe. The com-
munity aspect is also addressed by discussing how to form a con-
ference committee, where we have encouraged conference chairs
to aim for a mixture of experience and “new blood”” This scouting
isall in all a very inspiring task from which I will soon resign. Two
newly appointed persons for this exciting and, as I see it, import-
ant role are Anna Eckerdal and Ari Korhonen. <

~ i Mats Daniels
Department of Information Technology
Uppsala University
Box 337
75105 Uppsala, Sweden

mats.daniels@it.uu.se
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SIGCSE: A Pause to Look Back
Over the 50 Year Journey

Elva J. JOHGS, Winston-Salem State University

s I recall my over forty-year experience with SIGCSE,

I realize the exhilaration of innovation that attracted
me to the dynamic field of computing, also attracted me
to SIGCSE vyear after year. SIGCSE was my source for
continuing education and leadership development, and it
formed my professional community.

FIRST IMPRESSIONS-LASTING FRIENDSHIPS
During the early years the SIGCSE Technical Symposium was
small enough to allow development of strong professional affili-
ations. I was welcomed to the symposium by Della Bonnette, Joe
Turner, and Gerald Engel at varying stages during those early years.
I had no idea these were the leaders of the organization. Yet, these
individuals continued to impact my professional development for
many years after my initial introduction to them at SIGCSE. My
years of membership and service to SIGCSE have strengthened
the importance of professional association involvement.

CONTINUING EDUCATION

The past fifty years have seen a changing landscape for SIGCSE
and provided a dynamic window on future trends for teaching
computer science. As a professor at a small Historically Black
College/University (HBCU), the most challenging barrier to
currency and professional development was funding for travel.
ACM SIGCSE not only provided a high-quality conference, but
at a reasonable cost for a professional who only received fund-
ing to attend one conference per year. This conference allowed
faculty to interact with the largest and most innovative techni-
cal companies, with faculty from all over the world, as well as
provided an opportunity to expose our undergraduate students
to a professional conference at only the cost of transportation
to the venue. The conference was always preceded and followed
by outstanding workshops and these workshops provided a
source for high quality continuing education for attendees.

LEADERSHIP DEVELOPMENT

SIGCSE was, and remains, a vehicle for expanding influence be-
yond the boundaries of the conference. I began my journey with
SIGCSE when I was a lecturer and have remained active with the
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SIGCSE was, and remains,
a vehicle for expanding
influence beyond the
boundaries of the conference

organization throughout my professional journey to Assistant
Professor, Associate Professor, Professor, and Department Chair-
person. Not only have there been individual benefits, but orga-
nizational benefits as well. Features such as Birds-Of-A-Feather
(BOF) allowed a diverse group of HBCU faculty to meet and
brainstorm ways to advance our computing curriculums. One
of the oldest computing organizations for minority serving insti-
tutions, the Association of Computer Information Sciences and
Engineering Departments at Minority Institutions (ADMI), was
formed out of discussions held at ACM SIGCSE conferences.
ADMLI s in its twenty third year of sponsoring its annual research
symposium. For many years after the organization was formed,
SIGCSE was a site for one of the ADMI Board Meetings focused
on planning the annual symposium for the following year. BOF
sessions allowed ADMI to connect with faculty from HBCUs,
to collaborate with faculty with majority serving institutions,
and connect with professionals from funding agencies such as
the National Science Foundation. Additionally, many HBCUs re-
ceived their introduction to program accreditation at BOFs held
at SIGCSE conferences. Consequently, the number of ABET ac-
credited institutions has grown continually since the early 1990s.

SIGCSE has also been the site for collaborative grant writing.
Two NSF Broadening Participation grants on which I served as
Co-PI (ARTSI and iAAMCS) were born out of “collaborative
SIGCSE” sessions. ARTSI (Advancing Robotics Technology for
Societal Impact) provided the support for a group of HBCU
faculty and students to collaborate with Research-1 faculty in
delivering robotics instruction to our students and providing
summer research opportunities at national labs and R-1 in-
stitution labs. Faculty from Hampton, Winston-Salem State,
University of the District of Columbia (UDC), Norfolk State,
Spelman, Tennessee State, Jackson State, FAMU and other HB-
CUs found SIGCSE the perfect place to brainstorm, and thus
became the perfect mid-year site for meeting with R-1 faculty
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from CMU, Duke, Rice, Brown, Georgia Tech, University of Al-
abama, University of Pittsburg and many others.
The SIGCSE collaborations continue, as we find our current

Participation in SIGCSE has
ensured continued growth and
education as well as providing

the opportunity to participate in the
broader computing community.

iAAMCS (“I am CS”—Institute for African American Mentor-
ing in Computing Sciences) grant uses SIGCSE as one of the key
conferences for disseminating our research findings. The NSF
program manager for both these grants is an avid SIGCSE par-
ticipant. SIGCSE continues to be a networking hub!

PROFESSIONAL COMMUNITY

Participation in SIGCSE has ensured continued growth and ed-
ucation as well as providing the opportunity to participate in the
broader computing community. SIGCSE has made great strides
in promoting industry/academia interaction by engaging and le-
veraging industry conference presentations as well as exhibit hall

demonstrations and presentations. Some of the largest and most
influential industry leaders such as IBM, Google, and Microsoft
have been present and provided substantial impact on the suc-
cess on the symposia. Over the years I have collaborated with
individuals and groups from these industry partners to leverage
internships for our students, software and equipment grants for
our programs, and to gain access to a wealth of speakers and con-
sultants for continually improving our academic programs.

I hope that by sharing my SIGCSE journey, I can show that
this professional organization not only impacts the established
players, but also those new to the field. SIGCSE had reinforced
my belief that it is possible to achieve amazing things and one
must leverage all the resources at one’s disposal. As we celebrate
the 50th anniversary, I encourage our computing colleagues to
get engaged with SIGCSE activities and volunteer to advance
the impact of this organization on our community. <

Elva J. Jones, Professor

Winston-Salem State University

College of Arts Sciences Business and Education
Department of Computer Science
Winston-Salem, NC 27110

[onese@wssu.edu
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COMMON ACRONYMS

AACC

ABET

ACM

ACM-W

ADMI

AlS

AISES

CPSR

CRA

EngageCSEdu

HBCU

iAAMCS

IEEE

MAA

MAES

NCWIT

NSBE

SHPE

WICS

American Association of Community Colleges
https./www.aacc.nche.edu/

Accreditation Board for Engineering and Technology
http.//www.abet.org/

Association for Computing Machinery
https./www.acm.org/

ACM Council on Women in Computing
https./women.acm.org/

Association of Computer/Information Sciences and Engineering Departments
at Minority Institutions
https./www.admiusa.org/

Association for Information Systems
https.//aisnet.org/

The American Indian Science and Engineering Society
htto./www.aises.orqg/

Computer Professionals for Social Responsibility
http.//cpsr.org/

Computer Research Association
https.//cra.org/

Engage CS EDU
https./www.engage-csedu.org/

Historically Black Colleges and Universities
https./www.niche.com/blog/list-of-hbcu-schools-in-america-2/

Institute for African-American Mentoring in Computing Sciences (‘i am cs’)
htto./www.iaamcs.org/

Institute of Electrical and Electronics Engineers
https./www.ieee.org/index.htm/

Mathematical Association of America
https./www.maa.org/

Latinos in Science and Engineering
http.//mymaes.org/

National Center for Women and Technology
https./dev.ncwit.org/

National Society of Black Engineers
htto./www.nsbe.org/home.aspx

Society of Professional Hispanic Engineers
htto.//www.shpe.org/

Women in Computer Science

https./www.computerscience.org/resources/women-in-computer-science/

ACM Special Interest Groups

SIGACCESS
SIGCAS
SIGCHI
SIGCSE
SIGGRAPH
SIGHPC
SIGITE
SIGMIS
SIGPLAN
SIGSOFT

Accessibility and Computing http./www.sigaccess.org/
Computers and Society http./www.sigcas.org/
Computer-Human Interaction http./www.sigchi.org/

Computer Science Education http./www.sigcse.org/

Computer Graphics http./www.siggraph.org/

High Performance Computing http./www.sighpc.org/
Information Technology Education http./www.sigite.org/
Management Informaton Systems http./www.sigmis.org/
Programming Languages http./www.sigplan.org/

Software Engineering https./www.sigsoft.org/index.htm/
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ACM ON A MISSION TO SOLVE TOMORROW.

Dear Colleague,

Without computing professionals like you, the world might not know the modern
operating system, didital cryptography, or smartphone technology to name an obvious few.

For over 70 years, ACM has helped computing professionals be their most creative, connect
to peers, and see what's next, and inspired them to advance the profession and make a
positive impact.

We believe in constantly redefining what computing can and should do.

ACM offers the resources, access and tools to invent the future. No one has a larger
dlobal network of professional peers. No one has more exclusive content. No one
presents more forward-looking events. Or confers more prestigious awards. Or provides
a more comprehensive learning center.

Here are just some of the ways ACM Membership will support your professional growth
and keep you informed of emerging trends and technologies:

e Subscription to ACM's flagship publication Communications of the ACM

e Online books, courses, and videos through the ACM Learning Center

e Discounts on registration fees to ACM Special Interest Group conferences

e Subscription savings on specialty magazines and research journals

o The opportunity to subscribe to the ACM Digital Library, the world's
largest and most respected computing resource

Joining ACM means you dare to be the best computing professional you can be. It means
you believe in advancing the computing profession as a force for good. And it means
joining your peers in your commitment to solving tomorrow's challenges.

Sincerely,
Cherri M. Pancake

President
Association for Computing Machinery

Association for
Computing Machinery

Advancing Computing as a Science & Profession



SHAPE THE FUTURE OF COMPUTING.

JOIN ACM TODAY.

ACM is the world's largest computing society, offering benefits and resources that can advance your career and
enrich your knowledge. We dare to be the best we can be, believing what we do is a force for good, and in joining
together to shape the future of computing.

SELECT ONE MEMBERSHIP OPTION

ACM PROFESSIONAL MEMBERSHIP: ACM STUDENT MEMBERSHIP:
O Professional Membership: $99 USD O Student Membership: $19 USD
Q Professional Membership plus O Student Membership plus ACM Digital Library: $42 USD
ACM Digital Library: $198 USD ($99 dues +$99 DL) QO Student Membership plus Print CACM Magazine: $42 USD
O ACM Digital Library: $99 USD 0 Student Membership with ACM Digital Library plus
(must be an ACM member) Print CACM Magazine: $62 USD

0 Join ACM-W: ACM-W supports, celebrates, and advocates internationally for the full engagement of women in
computing. Membership in ACM-W is open to all ACM members and is free of charge.

] Priority Code: CAPP I

Payment must accompany application. If paying by check
or money order, make payable to ACM, Inc., in U.S. dollars
Name or equivalent in foreign currency:.

Payment Information

ACM Member # Q AMEX QO VISA/MasterCard Q Check/money order
Mailing Address

Total Amount Due

Credit Card #

City/State/Province
Exp. Date
ZIP/Postal Code/Country
O Please do not release my postal address to third parties Signature
Email L
O Yes, please send me ACM Announcements via email Return completed appllcatlon to:
QO No, please do not send me ACM Announcements via ernail ACM General Post Office
P.0. Box 30777

ACM is de.chcated to: } . ) Prices include surface delivery charge. Expedited Air Ser-
1) Advancing the art, science, engineering, and vice, which is a partial air freight delivery service,
application of information technology is available outside North America. Contact ACM for
2) Fostering the open interchange of information more information.
to serve both professionals and the public Satisfaction Guaranteed!

3) Promoting the highest professional and ethics standards

BE CREATIVE. STAY CONNECTED. KEEP INVENTING. Lt ey

1-800-342-6626 (US & Canada) Hours: 8:30AM - 4:30PM (US EST) acmhelp @acm.org
1-212-626-0500 (Global) Fax: 212-944-1318 acm.org/join/CAPP
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John Barr, Back Page Editor
Department of Computer Science
Ithaca College

953 Danby Road

Ithaca, New York 14850 USA
barr@ithaca.edu
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Decade MatChIng ByJohn Barr, ithaca College

Instructions: Have you played Asteroids in an arcade?
Programmed a PDP-11? > Taught Pascal? > Then you should ace this puzzle!

Connect the articles with the people, computers, and games from the same decade!
Note that there may be multiple images in a decade for each category.
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HARDIK PETHANI (CIRCUITY BACKGROUND); LUYALI (GAME BACKGROUND); NICESCENE (PICKACHU TOY CHARACTER).
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Association for
Computing Machinery

ACM Chuck Thacker Breakthrough in Computing Award

The “ACM Breakthrough Award”

Nominations Solicited

Nominations are invited for the inaugural 2018
ACM Charles P. “Chuck” Thacker Breakthrough in
Computing Award (the “ACM Breakthrough Award”).

ACM Turing Laureate Charles P. (Chuck) Thacker (1943-

2017) received the 2009 ACM A.M. Turing Award for “the
pioneering design and realization of the first modern personal
computer—the Alto at Xerox PARC—and seminal inventions
and contributions to local area networks (including the
Ethernet), multiprocessor workstations, snooping cache
coherence protocols, and tablet personal computers.”

The award was established in recognition of Thacker’s pioneering contributions in computing.

These contributions are considered by the community to have propelled the world in the
early 1970s from a visionary idea to the reality of modern personal computing, providing
people with an early glimpse of how computing would deeply influence us all. The award also
celebrates Thacker’s long-term inspirational mentorship of generations of computer scientists.

The Breakthrough Award will recognize individuals with the same out-of-the-box thinking
and “can-do” approach to solving the unsolved that Thacker exhibited. The recipient should
be someone who has made a surprising or disruptive leapfrog in computing ideas or
technologies that provides a new capability or understanding that influences the course of
computing technologies in a deep and significant manner through its numerous downstream
influences and outcomes. Due to the breakthrough nature of the award it is expected that it
will be presented biennially and will not be presented if there is no candidate who meets the
criteria in a particular year.

The award is accompanied by a prize of $100,000 and would be presented at the annual ACM
Awards Banquet. The award recipient would be expected to give the ACM Breakthrough Lecture
at a major ACM conference of his or her choice during the year following the announcement.
The travel expenses of the recipient, and a companion, to attend the Lecture are supported by
the award. Financial support of the Thacker Award is provided by Microsoft.

Nomination information and the online submission form are available on:
https://awards.acm.org/thacker/nominations

The deadline for nominations/endorsements is:
January 15, 2019, End of Day, AoE, UTC-12 hours.

For additional information on ACM'’s award program please visit:
www.acm.org/awards/



http://mags.acm.org/inroads/december_2018/TrackLink.action?pageName=IBC&exitLink=https%3A%2F%2Fawards.acm.org%2Fthacker%2Fnominations
http://mags.acm.org/inroads/december_2018/TrackLink.action?pageName=IBC&exitLink=http%3A%2F%2Fwww.acm.org%2Fawards%2F

. &1
) ﬂ- «. Text Data

* Management
and Analysis

Trust Extonsion as a
Mechanism for Secure
Code Execution on
Commadity Computers

Bryan Jeltrey Parme

& &

Frontiers of
. Multimedia
“.Research
Wy
L'-":“'J.Yb

: \ Shih-Fu Chang

The Sparse
Fourier Transform

Theory and Proclice

Hatham Hassanieh b

r. I.I\{.- Edtor
__'.'- m{\ .-: )
'& -.
The "JR Book
..'l:.'.u' rplLr _,-l )

Aazon Jerald, PR

Smarter than

Their Machines
Denl Histories f Fianoass 4
‘i Inforrodke Computiog

dabp Ciillinans "

A Framework for
Sclentilic Discovery
through Video Games

Seth Coaper

&

Verified
Functional
Programming
in Agda

Aaron SLump

& &

The Handbook of
Multimodal-Multisensor
Interfaces

Valurme 1
----- darthans. Lisgeidndaling, and
L'M:::nﬂ-fn inations
- W
\
' d
S v
v 2l ﬁ"
i e
Pork ey J -
. B Pobur }’ ‘
" ity ]
- [}

An Architecture for
Fast and General
Data Processing on
Large Clusters

Mates Takaris

AN
\"& /

In-depth.
Innovative.
Insightful.

Inspired by the need for high-quality
computer science publishing at the
graduate, faculty and professional
levels, ACM Books is affordable,
current, and comprehensive in scope.

For more information, please visit

http://books.acm.org
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