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MIT Schwarzman College of Computing

Ei\"i SEARCH lllil-
[=3 MIT Schwarzman
: College of Compuhng About v Academics v  Research Cross-cuttingv  Faculty v  News & Events v

Hame - Academscs

Appruximatetynd 17% of graduate students at MIT are enrclled in
computing programs within the Schwarzman College of Computing. More still augment or
compliment their studies with subjects in computing and data science and classes that blend
computational thinking with their chosen discipline. The College includes a breadth of academic
offerings — from a traditional degree in Computer Science to a blended major in Computation
and Cognition to a minor in Statistics and Data Science.

All undergraduates apply through MIT Admissions. For graduate study, individuals apply to the
department or program under which they want to register. Application instructions can be found
on each program's website as well as on the MIT Graduate Admissions website.

Source: computing.mit.edu
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[ cive I mir
=y MIT Schwarzman
: College of Computing About v  Academics v  Research Cross-cuttingv  Faculty v  Mews & Events v

Faculty
Openings

Hame - Faculty - Faculty Openings

The Schwarzman College of Computing is increasing MIT's academic capacity in computing and
Al with}50 new faculty positionf — 25 located within the college ang 25 shared with other

academic departments.

Source: computing.mit.edu

:: MIT Schwarzman _
College of Computing Aboutv  Academics v  Research Cross-cutting~  Faculty v  News & Events v

Social and Ethical Responsibilities of
Computing >

Facilitating the development of responsible “habits of mind and
action” for those who create and deploy computing technologies
and fostering the creation of technologies in the public interest.

Common Ground for Computing Education
L

An interdepartmental teaching collaborative that is bringing
muitiple departments together to develop and teach new
courses and launch new programs that blend computing with
other disciplines.

Source: computing.mit.edu
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SEARCH Mir
5 MIT Schwarzman
College of Compu'tlng About v Academicsv  Research Cross-cuttingv  Faculty v  News & Events v

Program Objectives

C 0 m m 0 n @ Develop computing classes at the knowledge frontier that are blended with a specific
domain;

Ground for

C 0 m puti n g @ Coordinate and streamline offering of computing classes in many disciplines across MIT,

such as numerical and simulation methods and machine learning;

Education

® Enable true integration of biended majors and facilitate development of paths in
computation in curricula of departments;

® Enable co-teaching of high-enroliment computer science and artificial intelligence

Home - Crass-cutling - Commen Ground far Cou classes, both to foster collaborations and distribute computing teaching load across MIT.

Source: computing.mit.edu

Stanfordzozs EXPLORE BUILD ABOUT PART 2 (NEW!)

LEARNING & LIVING AT
STANFORD

An exploration of undergraduate experiences in the future

Source: stanford2025.com
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CHOOSE A FUTURE TO EXPLORE.

Paced . .

Design A Future

Copyright © 2100 Stanford University. All ideas experimental.

Source: stanford2025.com

th & Abdl: KAIST 2 Aks}h
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2016 2017 2018 2019 2020

Source; KAIST nl5-2] 25

Al/ML
T4 CS376 3H5- | CS470 83 [CS570 tleHy
°1+X1 /71 Al | QAEA S/ Al | QEA /7] A

2017 92 103 162
2018 115 37
2019 237 137
2020 123 93
2021 126 117

Source: KAIST #AFEHL 2} 5
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2017 92 103 17 34 30
2018 115 43 49 40 B3
2019 237 137 27 62 26 53 9
2020 123 40 190 24 110 63 21
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Innovations in Programming

Education




FHE 1. oSt SW/AI WKRo| SxHQt Oj2H =

/* elice x/

A Web-based Platform for CS Education

Alice Oh
With Jae Won Kim, Suin Kim, Jungkook Park, Jeongmin Byun
alice.oh@kaist.edu

Main Tools

Elice is a web-based platform to help teach computer programming better to a
large group of students

> Program_ > Manage Class_ > Al Assistant_
Lecturers can view Al Assi heck
Students do not need students’ progress SISLMIE CeCKs

students status and

to install anything real-time and provide identifies those in need

help
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My courses

/+*elice+/ KMIST
Current courses (2)

w

Lab 10
Lab 10

Lab 10

Recently uploaded materials

CS101 Introduction to Programming

Sunghee Choi

[l g Aliceoh

¥ Quiz for Section /)

Quiz for Section G/H

¥ Qulz for section E/F

CS570 Machine Learning

Alice Oh

Open the course

16
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Loops and
Conditional
Statements in Java

In this exercise, you will learn how
to use loops and conditional
statements in Java

Instructions

Write a Java function
sumEven(start, end) that lakes
two integer values start and
end . In this function, sum all
even numbers between start
and end . Add start and/or
end |f they are even numbers,
too. Assume that the given
start and end are all non-
negative integers and end Is el Al A
bigger than start .
« Do not modify the given lines of

mnelinBink Amime

Visualization of individual student's progress

nelg
Elice lo *
ETLLEC]
U —— 1
e B =v
s a
. |
B, f- A
s - e 1 |
- y
R |
d | =
an -i | |
m ® !
P
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/*elice*/ KAIST  Mycourses E @ AiceOh

KAIST CS206B (2016 Fall)

Frogress
Seations Current EPS Score
’ 00
| Al . .f.g?::.:_:}::..'_;:‘:.;“ " Elice Performance Score [EIPS) shows
Dv_ul_lr_u_s_t_ ide 4 2.5 . 2%, . your overall academic achievemant
.
Users % 150 LA
.
" e 2.84
[ =) [ sl
" 0o &2 i g
= il 0 &0 20 60
hi Hewirs Programmsd
# Solved 71
]
#
& 190
) , Hours Programmed 12,19
5
] 2 ¢
2 3
| E 50
H @ Mum. Runnings 387
¥ ® = A M san Avg .
o ﬂ_

Ot 2016 dan ZT Apr 0T 3T Avg. Score 46.3

Ellph Effective Visualization of Code History for

Peer Assessment in Programming Education
Presented at CSCW 2018

Jungkook Park (school of Computing, KAIST)
Yeong Hoon Park (school of Computing, KAIST)
Suin Kim (school of Computing, KAIST)

Alice Oh (school of Computing, KAIST)
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Rapid Growth of Online CS Courses

Numbers of students and TAs
in online CS courses

year

—# Students # TAs

28

Numbers of students and TAs

imn Aanlina CCQ Amiirecae

@ Class Central » # x| 27| May 25,2012 &

[Coursera] Human-Computer Interaction class starts May 28. Will be the first
class to use the new Peer Assessment system

4l

| 1
OPENedX

Peer Grading Overview | June 13, 2014

year

—# Students # TAs

29
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r

Eliph — Peer Assessment

Hello, Guest Park! StudentID: 20998114, Problem: Homework 2.1 -

rge Blocks

Code Review Assessmant

g _ Execution events

for (Block input : sortedBlocks) ist<Block>
if (mergedblocks.size{) == 0) { List<Bloc mergedBlocks =
mergedBlocks.add{input); List<#lock> sortesdBlocks =
5 contlnoue;
& } int inputLength = blocks.s
&1 boolean isModified = £alse; gthy L++){
for (int i=0; i<mergedBlocks.size(); i++) { Block min = blocks.get(i)j
Block temp = mergedBlocks.get(i); E t minInde
B4 if (input.start <= temp.start && input.end >= temp.end (Block bl cks) {
: temp.atart = input.atart; (min.start > bl.start) {
temp.end = input.end; min = bi;
isModified = true;
3 1
) elsa if (input.start <= temp.start && inpat.end <= tem blocks.cemove( )

temp.start = input.start;

sortedBlocks.add({min);
isModified = true

nput.end <= tem : ock input : blocks) {

Bk fome s seeasdBleakay T

Selection-based

nput.end >= ter

Character-level code history

history tracking

t.end <= tan

c3206c/Main java

/ : on o A
bublic static List<Block> readBlocks() {

Implemant here

List<Block> blocks = new ArrayList<Block=>();

Scanner input = new Scanner({System.in);

while(input.hasNext()){
int start = input.nextInt();
int end = input.nextInt();
Block temp = new Block(start, end);
blocks.add|temp) ;
H

return blocks;

rProblem 2
Do 3

publie statie List<Block> mergeBlocks(List<Block> blocks) {
Isplement here
List<Block> mergedBlocks = blocks;

size = blocks.size();
im0y i<mize; i++){

for{int j = 0; j<size;

{il=j6Eajcnizesaicaize){
if (blockIntercept(mergedBlocks.get{j},mergedilocks.
Block temp = new Block(Math.min(mergedBlocks.get
mergedilocks. set (i, temp);
mergedslocks.remove(|j);
if (is3M
i

31
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H1: Eliph Promotes Higher Quality of Peer Feedback

Feedback Evaluation Result from Step 2

Peer's understanding

Improving readability

1

Improving efficiency

1

Fairness and unbiasedness

Satisfaction on overall quality

3

[=]

3.2 3.4 3.6 3.8 4.0

®w/ code history  ®wj/o code history Mw=36, M =42, S-poirt ';g‘:lg

32

L@S 18, June 26 - 28,2018, London, UK

Elicast: Embedding Interactive Exercises in
Instructional Programming Screencasts

Jungkook Park  KAIST
Yeong Hoon Park  University of Minnesota

Jinhan Kim  KAIST

Jeongmin Cha  KAIST

Suin Kim  KAIST

Alice Oh  KAIST

21
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Instructional Programming Screencast

D YouTube ( ] SIGN IN

instance.__dict__:
rror

ct__[self.namel

(belf ;nsle\ce value):

fetchattr(self, instance):
attr instance.__class__.__di
attr.ast]

Aelce
]
e

"

nane . qt? tqulth(
LAY . nane
' + nane
nane

Python Screencast - Descriptors

34

Promoting Active Learning in
Instructional Programming Screencast

> Demonstration of the > Hands-on programming
process of writing experience
code

35
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Elicast: Embedding Interactive Exercises
in Instructional Programming Screencasts

[* Elicast */

Python lambda, map, filter Automated
Text-based

Assessment
Screencast

Embedded
Exercise

17 orint(12)

19 print{list{map{add_1, 1)))
28 print{list{map({lambda x: x + 1, 1)))

= 2 = Llist{mapl /#* Write your answer héte #/ ,

36

Embedded Interactive Exercise

/* Elicast */ Load

String Formatting in Python

37

23
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=

Learners Engage in Lectures Actively

The number of video navigations per student
(play, pause, seeking)

25.16 s 16.30
whecse T Dense navigations

around exercise pal = rcture part

lmlmuw ﬂm Il AL I IIii iii:||'|||||;i||I|||| Wﬂm Bl sxercise part

w/ Exercise

L14

MITIMn Tn mewm nim wmm

0 2 4 6 8 10 12 14 16
Time (minutes)

wio Exercise

38

Elicast Promotes Learning by Doing

The number of code executions
(excluding submissions for exercises)

5.14 >> 0.71
w/ Exercise unequa| var. t-test wj/o Exercise
*p < 0.001
39
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Providing Social Presence
in Online Programming Classes

Jeongmin Byun, Alice Oh

CSCW 2021

KAIST

1ai: USERS&
3% INFORMATION

40

Cocode

Cocode is a web application for online programming classes that allows learners to
feel social presence from their co-learners by sharing their programming
environments.

Move the Robot i

25
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Design: Co-learner Visibility Modes

Learners can read code contents in the co-learner screens only when they explicitly
put the mouse cursor on the screen.

def turn_ rtght()
for n range(3):
bot turn_left()

ef move_nine_ steps(g
for i in ran%§(9

bot.set_trace('green")

bot.turn_left()
move_nine_steps()
bot move()

" n range(3):
t.turn_left()
riin ran%e(a)

bot.move()

bot.move

Editing...

Editing...

Default co-learner screens do not show any alphabetical characters in the code

Evaluation: Result
LLearners feel more social presence in Cocode than in the online class

Cocode Online CS1 in KAIST

Q1 4,00 (0.73) 1.90 (1.16)
Q2 *+3 68 (0.82) | 1.86 (1.29)
Q3 **3.55 (1.08) 2.36 (1.19)
Q4 1.91 (1.00) 1,50 (0.94)
a5 | 1.32(0.55) | 1,18 (0.39)
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SOGANG UNIVERSITY

X225 natapgol Al/sw g st

- EEXCEEFEREET

“Software is eating the world” “All companies are now software companies”
2T EY 0|7} MAE Hof X|23 ct O 2& 7|Y0| SW7|o|c}.

By Marc Andressen, Wall Street Journal, Essay, 2011.8.20 Newsweek, The Top Tech Trends for 2015, 2015.1.3

the 4t industrial revolution

™)

Experiencing rapid changes in our Economy - Society

A sruta Page 3

@ S0GANG UNIVERSITY
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B 714 &% for Rtoiatet

Identity identify new
neutrinos physics events
passing though in detector for
Functional dr:uuu dentify extreme  pariicie physics  Identity words from
nnmm ion of events in climate brain signals in
simulations @ neurosclence

® DNN E':”il_l Deep Learning 7|'d2 Computer Science0f| A 224 F 0t
A2 E 2H AIQ| B2 EMES A5 AlF
o st 7|EA e F T NS0 cHet FolH =To| A%
v dgarst g 714s, UxEe S, klatst, Computational
Chemistry, ...
e 0|2t Crdet Fofo| tH| & sl Zst= A= 22 Al/Computing
70| MZ2 insightE X3

Identity similar Model i Identify extrame
images In x-ray . of ollllmlm: events in cimate 6 c:mm rwm':
scattering Leamn features in data i D n
experiments cosmological
mass maps parameters from
Nbody simulation
HEmda Source; nersc.
5 S0 UNIVERSTY Page 7
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. MIT Schwarzman College of Computing

MIT FA==0F HFE Cst
&gl 2|2]

jAF : MIT reshapes itself to
shape the future

YOUTUBE &

Stephen A. Schwarzman
MITS $1 billion F&F & $350 million 7|&

.............
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