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Comput er Sci ence
Affiliations

Film Television and Interactive Media
Vol en National Center for Conplex Systens

| nstructional Activities

Term Cour se Nunber Cour se Description Enrol | nent
Sumrer 2014 Cosl 154A0 1 JBS | NCUBATOR 17
Sumer 2014 Cosl 152AJ 1 VEB APPLI CATI ON PROGRAMM NG 17
Fall 2014 COosI 210A 1 | NDEPENDENT STUDY 3
Fall 2014 COsl 400D 1 DI SSERTATI ON RESEARCH 3
Fall 2014 (003] 98A 1 | NDEPENDENT STUDY 17
Fall 2014 CCsl 11A 2 PROGRAMM NG JAVA AND C 148
Fall 2014 (003] 11A 1 PROGRAMM NG JAVA AND C 136
Spring 2015 Cosl 320B 1 I T ENTREPRENEURSHI P PRACT. |1 1
Spring 2015 (003] 98B 1 | NDEPENDENT STUDY 8
Spring 2015 CCsl 93A 1 RESEARCH | NTERNSHI P & ANALYSI S 1
Spring 2015 TYP 6A 1 TYP: COVPUTER SCI ENCE 15
Spring 2015 COsl 400D 1 DI SSERTATI ON RESEARCH 3
Spring 2015 (003] 65A 1 I NTRO 3-D ANI MATI ON 142

Teachi ng i nnovati ons:

I am teaching a new TYP Conputer Science course this Spring on Wb Design where the
students learn to create database-backed interactive websites using a high | evel nodern
web application framework, all coded in Javascript. This is an exciting and chall engi ng
project as nost of the students have no previous experience in coding.

I also introduced several new pedagogi cal innovations into my large Intro to Programm ng
class (CSlla) in the Fall. My PhD student, Fatinma Abu Deeb, built a web-based coding
platformcalled Spinoza that | used to partly-flip the class, having students work with
each other witing code in class (and in advanced recitations). M PhD student WIIliam
Tarinmo built an Audi ence Response System cal | ed TeachBack (somewhat sinilar to Learning
Catal ytics) and we used that extensively in CSlla. These tools supported a nore
interactive teaching style and the course was able to attract and retain a much higher
percentage of students fromtraditionally under-represented groups (wonen and students of
color). I'mplanning on exploring the use of Advanced Recitations next year to attract and
retain students from underrepresented groups through the first two years of the major....

I amcontinuing to use TeachBack in ny Spring course (CS65a) on 3D Animation. That course
is also introduci ng new content where we are show ng students how to create web-based 3D
games as well as Virtual Reality ganes using the $15 CGoogl e Cardboad VR container for a
smartphone. |In CS65a | amcurrently holding a 2 day Gane Festival where all 150 students
share their 50 ganes (built with 3 person teans) with each other in a poster session
format. This generates a huge anobunt of excitenment and interaction and di scussion of Gane
Desi gn concepts. W will have a Gane Showcase the last two days of class where students
present their final games and again engage in di scussions. Each person was tasked with
researching a new feature or concept and integrating it into the gane, so this was a way
of adding 150 new exciting concepts into the curriculum Daniel Langenthal fromthe EL
office is helping nme craft these experiential events. Again, this course is attracting
and retaining a nuch higher |evel of wonmen and students of color than we normally see
(nationally) in Conputer Science courses.

I've al so been devel oping a new JBS, "Connect to Change" with Prof Kryder (POL) that will
be offered for the first tine this sumer (if we get enough students to sign up).

I'' m devel oping a 2 week Hi gh School programin Wb App Devel opment with the Brandeis
Ofice of H gh School prograns. W expect to get about 60 students. They will work in 10
groups of 6 students each. | will teach themthe same curriculumas |'ve been using in the
TYP course. W have a grant from Akamai to give a full scholarship to three (local)
girls!

I'"ve al so been working with Becci Torrey (Math) and another one of ny PhD students
(Kristian Kinme) to devel op a gane-based tool for hel ping students | earn the mechani cal
aspects of Cal culus outside the classroom W have run sonme pilot studies and will be
using it for a honework assignment for all MathlOa students this senester.

At the end of last Spring (2014) | was working with Jason Pontrello (CHEM to develop a
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gane to teach basic organic chem stry concepts. He has taken a | eave of absence from
Brandeis, so that work is on hold.

Readi ng courses, theses, dissertations, research projects (undergraduate and graduate):

I have worked with eight student teams this past year in small group independent studies
as they applied the skills and concepts they've learned in CS courses to a capstone-like
project to create innovative digital projects, ranging fromtal king alarmclocks to

GPS- enabl ed student safety apps.

I've al so been working with an undergraduate, Daniel Fiterman, and with Sarah Mead (MJSI Q)
to develop an nultiview web-app that could be used in teaching early nusic ensenbles. It
allows the user to view a performance from several different perspectives (focusing on any
menber or on the entire group) and to al so see the nusic they are playing in either nodern
or archaic form

I'"'m al so supervising four PhD students and one MA in CS and | TE student.

I'mal so working with an undergraduate, Daniela Dimtrova, who will create a virtual 3d

i mrersive exhibit of the lost work of Louise Nevel son at the Rose next Spring. She is
working with the curator, Jennifer Bedford, to develop a virtual conponent to the exhibit
based on photos of Nevelson's work froma 1967 installation at the Rose. Dani is in ny
CS65a 3D Ani mati on course and has devel oped an online nodel of the Rose with her two

t eamat es.

Advi sing and Mentoring (undergraduate advi sees, graduate advi sees, teaching fell ows, other
interactions, office hours):

Under gr aduat e St udents: 75 Graduat e Students: 8
I met weekly with ny Teaching Fellows and Lab Assistants in CSlla during Fall2014. | have

del egated nmuch of that responsibility for the Sprl1l5 courses to nmy PhD Teachi ng Fell ows. |
also invite themto give presentations to the class which | can observe and di scuss.

Schol arship
Journal Article(s)

Hckey, Tinothy J; Tarino, WIliam "The Affective Tutor." The Journal of Gonputing in Svwall
Qlleges 29. 6 (2014): 50-56.

Fort hconi ng

Abu Deeb, Fatinma and Hckey, Tinothy J. The Spinoza Gde Tutor.. Proc. of Qnsortiumfor CGonputing
Siences in @l leges —Northeastern Regi on (CCSONELS). VWrcester, MX AQM 2015. (forthconi ng)

Hckey, Tinothy J and Tarino, WIlian. Adopting a "Hipped' |Interactive Pedagoqy ki ng Teachback.
Proc. of nsortiumfor Gonputing Sciences in Il eges —Northeastern Regi on (GCSONELS). Vdr cest er,

Mx AQM 2015. (forthcom ng)

Tarino, WIliam Abu Deeb, Fatinma; and Hckey, Tinothy J. Gonputers in the CS1 0 assroom.

Proc. of 7th International CGonference of Conputer Supported Education. Lisbon, Portugal : SO THPRESS
2015. (forthconing)

Hckey, Tinothy J and Abu Deeb, Fatina Spinoza: the Gde Tutor. Proc. of International onference

on Gnputer and I nfornation Sci ence and Technol ogy, A ST15. Qtawa, CA International Acadeny
of Science, Engineering, and Technol ogy (ASET), 2015. (forthconing)

Ongoi ng Wor k
I am worki ng on several research projects with several different groups of students and
faculty. The projects are listed bel ow

TeachBack
with WIliam Tarinp, PhD student:

This is a project to explore new approaches to Audi ence Response Systens and new



Report Date: Mar 28, 2015 Faculty Activity Report Page No. 3
Ti not hy Hi ckey

t echnol ogy- supported pedagogi es for teaching large highly interactive classes. W are
currently focusing on building in features to help support at-risk students and students
from under-represented groups; and we are planning experiments to test the effectiveness
of these new features

Spi noza
with Fati ma Abu Deeb, PhD students:

This is a project to devel op an online coding environnent that can be used to teach

i ntroductory programm ng classes. The main focus is on devel oping features that allow the
instructor to deternmine in real-tinme the nost comon problens that the hundreds of
students are encountering while trying to solve coding problens. The goal is to fully
flip introductory programm ng classes effectively and efficiently. We are currently
preparing a paper showi ng how this tool can be used to build a probabilistic nodel of the
average student in a class solving a particular problem and that nodel can be used to
bot h address comon mi sconceptions and to identify students that have uni que

m sconceptions that greatly hinder their understanding

Cal cTut or
with Becci Torrey (Math Prof)
and Kristian Kine, PhD student

This is a project to develop an online tool for teaching/learning STEM concepts and skills
based on Peer Instruction and especially the "Teacher's Dilemma". Qur first large scale
experinment is being planned for next week. All MithlOa students will take a pre/post quiz
and play several Cal culus ganes where they make up differentiation problens for each other
and get scored as students and on their ability to pick good questions for their peers. W
plan to expand the range of questions to include nost of 1st senester calculus and to

rel ease this to a nuch | arger audi ence including teachers at other schools (both coll ege

I evel and high school). This tool also allows us to study the kinds of nistakes that

novi ce students nmake and to test the effectiveness of various interventions. |t can also
potentially serve as a tool to diagnose problens in teaching by conparing the problem
solving strategies of students in different classes to an accunul ated nodel of the average
student!

Fi shPol i ce!

wi th Bob Sekul er, (PSYC Prof)

and Eyad Fal |l atah (CS PhD student)

and Yile Sun (PSYC PhD student)

and Kerri Gardner (CS first year undergrad)

This is a project to develop a class of web-based games that can be used to study the
interaction between different sensory nbdes (visual, auditory, tactile, ...) and perhaps
al so to enhance particular features of brain function such as attention focus, reaction
time, executive function. The gane asks students to classify fish that have both visua
and auditory characteristics by focusing on only the visual features (or at other tinmes
only the auditory features). There is an extensive |eaderboard and the system | ogs al
aspects of the player's interaction with the tool. It has been used to replicate results
that required extensive | ab-based experinents and is showi ng prom se as a new way study

| owl evel brain function

SOTL faculty |earning community
I am col eading this group with Dan Perl nan

he group consists of 10 Brandeis faculty and staff interested in the Schol arship of
Teachi ng and Learni ng (SOTL)
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We are neeting weekly to design experinents to study the effectiveness of our teaching
with the goal of noving toward a nore evidence-based approach to the sel ecti on of pedagogy
for our classes. This semester we are reading papers on SOTL, designing experinents we
can run in our classes this semester or next, and working on devel opi ng sone standard | RB
tenpl ates that can be used for SOTL research that shoul d be exenpted

Teachi ng I nnovations to inprove retention of Students of Color in Conputer Science courses
with Antonella DiLillo (CS Prof)

We are designing a new approach to teaching the introductory CS classes in which we woul d
recruit students fromtraditionally under-represented groups in the Intro class to
participate in an EL Practi cum whi ch woul d provide themwi th additional support and

chal | enge and woul d be taught using the best practices for STEM educati on including peer
instruction and our own work on conputer-supported CS educati on (Spinoza and TeachBack)

Musi cApps to support Perfornmance Instruction

with Sarah Mead (Music)

This is a project we've been working on for 18 nonths to devel op an app that would all ow
musi ¢ performance students to closely study the performance of all nenbers of a smal

ensenbl e by switching in real-tinme between various views of the ensenble as they performa
pi ece. W hope to conplete the project by the end of this senester

Service
Arts and Sci ences
From 09/01/2014 Thr ough: 08/ 31/ 2015 Menber
Under graduate Curricul um Comm ttee (UCC)

From 09/01/2013 Thr ough: 06/ 01/ 2014 Menber
Q her

Experiential Learning Comittee

Department Activity
From 09/02/2013 Thr ough: 08/ 29/ 2015 Director
O her

Director of the MA in Conputer Science and I T Entrepreneurship program

From 09/01/2014 Thr ough: 08/ 31/ 2015 Menber

Curriculum Comm ttee

From 09/01/2014 Thr ough: 08/ 31/ 2015 Director
Under gr aduat e Advi si ng Head
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From 09/02/2013 Thr ough: 08/31/2015 Menmber
Q her

Graduat e Admi ssions Conmittee

University Activity
From 09/01/2014 Through: 08/31/2015 Menmber
C her

Center for Teaching and Learning Advisory Committee

From 08/28/2013 Through: 08/27/2015 Chair

The Committee on Faculty R ghts and Responsibilities

From 02/03/2014 Through: 06/ 02/2014 Menmber
C her

Search Committee for Director of Rabb School

O her Service
I was the main organizer of the Conputer Science Career Fair and Al umi Networking event
in Cctober 2014
This attracted 30 conpani es and 150 CS students and was a great success. W plan on doing
this every Fall.
We worked closely with Hatt on this event.

| am one of the organi zers of the New Engl and Undergraduate Conputing Synposium This is
an event which brings in about 150 undergraduates majoring in Conputer Science from around
New Engl and. They present denps and posters and attend career panels and networki ng
sessions. The goal of this event is to increase comunity and to support diversity in CS.
We heavily recruit students fromtraditionally under-represented groups to attend the
NEUCS event and typically have nore than 50% of the students are wonen and 10-25% are
students of col or.

I was a coach for the ACM Progranm ng Contest and we brought 5 teans of students to
Wel lesley to conpete. This was preceded by several weeks of evening practice sessions.

| amworking with Rick Alterman and Dani el Langenthal's EL office to devel op an innovative

portfolio based assessment nethodol ogy for the CS najor. W have had two portfolio jans
and are devel oping best practices for CS portfolios for our students.

G ant Activity

Grant Proposal s
G ant Awards

I have been naned as a collaborator in a large grant fromBU This status allows ne to
request seed funding fromthe project if they get funded, but | amnot a PI. This is a
potential source of future funding.

I have not submitted any grant proposals on my recent work on educational technol ogy or
t he schol arship of teaching and learning as | amworking to build up several publications
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that woul d support such a grant proposal. | should have 5-6 related publications by this

summer and | plan to submt one or nobre grant proposals next year on educati onal
t echnol ogy.

I may al so submit an NSF or NI H proposal wth Professor Sekuler (PSYC) after publishing a
few papers on our work with web-based gane platforms for studying brain function.

Finally, I'"'mwrking with the office of H gh School Prograns at Brandeis to wite
proposals to support by work on innovative approaches to CS education for H gh School
students in | owinconme nei ghborhoods, and they have subnmitted and received a grant from
Akamai to give scholarships for 3 WValthamgirls to attend ny Web App Programthis summer.

Honors and Awar ds
Title From Thru

Intell ectual Property

Intellectual Propery
none

Prof essional Activities Qutside the University

Prof essional activities (delegate, invited presenter, organizer, noderator, etc. at
academi ¢ conferences, |ectures, speeches and presentations) given outside the university.
none

Editorial work, reviews of publications, and nmenbership on selection comrttees for
national fellowship and grant prograns
none

Soci ety menber shi ps
Mermber of the Association of Conputing Machinery (ACM

Wrk Qutside the University

Cour ses taught at other institutions.
none

Enpl oynent and/ or consul tant arrangenents

Managenent of fiduciary activities in which you have a role as an officer, director
trustee, supervisor, or founder with respect to any corporation, organization, or group
none

Intellectual property which has been devel oped by you outside of Brandeis University

O her
none
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Addi ti onal Comments

I aminvolved in building up a research group in Educational Technol ogy and currently have
four PhD students involved in interesting projects. W have just started to publish
results fromour research and | am hoping to get grant funding to support this research in
the next year or two.

I amalso quite active in educational innovation, creating new JBS courses and H gh School

prograns as well as experimenting with flipping ny classes. |'mplanning to start | ooking
into offering online versions of sone of our intro classes (Java Progranm ng, 3D Gane
Desi gn, Web Design) over the next few years as well. I'malso interested in building a

culture of evidence-based teaching at Brandeis by working with ny coll eagues to collect
and anal yze data about our teaching and use that to develop and verify best practices.

Finally, I'mquite excited about the possibility of discovering new approaches for
teaching our intro level CS classes that could help recruit and nmaintain nore wonen and
students of color in our CS nmjor.



