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Nb

 Threaded discussions like a forum

o But in document margin

e Standard web site

* Faculty initiates
o Signs up
o Invites students
o uploads PDFs

e Students discuss

o Highlight text, enter comment
o Reply to existing comment



IFiles INav |

 [ome

r20-dimensions-light-bending.pdf* J r19-dimensions-hydrogen.pdf"]

<] 4/5

AN )

>
Q 126% @

N

1]

5.3.2 Atomic sizes and substance densities

Hydrogen has a diameter of 1A, A useful cor

][ Polls ~ Spotlight |Notes i

2 global comments New ...

<

4 v6notels) 27

94

uence is the rule of

thumb is that a typical interatomic spacing is 3AN This approximation

gives a reasonable approximation for the densities

section explains.

substances, as this

Let A be the atomic mass of the atom; it is
(roughly) the number of protons and neutrons
in the nucleus. Although A is called a mass, it
is dimensionless. Each atom occupies a cube
of side length a ~ 3 A, and has mass AMyu.

=
w

The density of the substance is

What's that ?

@ Class @ 7 Reply
Staff Requested

Sign
Myself

@ Discard

@ Save
N

|

Mproton If you multiply this
e N, is Avogadro’s number:

\ is defined. The denomina-

to remember N,. However,
Na arises in chemistry and
jection between microscopic
Iculations:

Anonymous

GClass

How did we get 3 from 1?
Anonymous

GCIass

The 1 was the diameter of hydrogen. Th
interatomic spacing.
Anonymous

@Class

The 3 and 1 represent 2 different values
space between all atoms while 1A is the
specifically.

Anonymous

\JCIass 2 ?

So hydrogen atoms are spaced by only
atoms are typically spaced between 3A%
correctly?
Anonymous

@Class

Why doesn' this vary significantly base:
atom? Or is three just the overall averag
Instructor

@Class

As you say, it is based on the size of th
—, the very small end, and uranium is at the
Angstroms is a good average size to usi
atoms in ordinary substances. As a *ver
approximation, think of the diameter as !
(The number of shells is the row number

11

| _—

» Lnote(s)
Too many 'is's in this sentence.

» Lnote(s)
This paragraph's wording is a little bit ¢

» 1note(s)
| feel like | have seen this drawing bef
what is the area of wholes in betwe

» 2note(s) 1V

LY. ifit's not a mass, dont call it a mass.



&

page 1

Successful Classroom Deployment of a Social Document
Annotation System

Sacha Zyto, David R. Karger'
MIT CSAIL
Cambridge, MA 02139, USA
{sacha, karger} @mit.edu

ABSTRACT

NB is an in-place collaborative document annotation website
targeting students reading lecture notes and draft textbooks.
Serving as a discussion forum in the document margins, NB
lets users ask and answer questions about their reading mate-
rial as they are reading. We describe the NB system and its
evaluation in a real class environment, where students used it
to submit their reading assignments, ask questions and get or
provide feedback, We show that this ool has been success-
fully incorporated into numerous classes at several institu-
tions, To understand how and why, we focus on a particularly
successful class deployment where the instructor adapted his
teaching style to take students’ comment into account. We an-
alyze the annotation practices that were observed—including
the way geographic locality was exploited in ways unavail-
able in traditional forums—and discuss general design impli-
cations for online annotation tools in academia.

Author Keywords
Hypertext; annotation; collaboration; forum; e-learning;

ACM Classification Keywords
H.5.2 Information Interfaces and Presentation (e.g. HCI):
User Interfaces. - Graphical user interfaces.

General Terms
Design; Experimentation: Human Factors;

INTRODUCTION

Early hypertext research offered the promise of annotating
texts for educational purposes with the detailed discussion
necessary to understand complex material. The Web ampli-
fied that promise. But it hus not been fulfilled.

There is at present no collaborative annotation tool in
widespread use in education. Past work revealed significant
barriers to their adoption. For example, Brush's [3] study of
an onling annotation system reported that because students
printed and read documents and comments offline, faculty
had to force discussion by requiring replies to comments, It

Permission to make digital or hard copies of all or part of this work for
personal or classroom wse is granted without fee provided that copics ane

Mark S. Ackerman'
Univ ot Michigan, Ann Arbor
Ann Arbor, MI 48109, USA
ackerm @umich.edu

Sanjoy Mahajan'
Olin College of Engineering
Needham, MA 02492, USA

sanjoy @olin.edu

has been unclear whether the annotation systems were too
limited, the technical ecology around them was too rudimen-
tary. or the educational system was not adequately prepared.
Perhaps in consequence, research on the topic has lain rela-
tively fallow for the past decade.

In this paper, we offer evidence that the time may be ripe
for a renewal of rescarch and development on collaborative
annotation systems, We report on NB, an annotation forum
that has been successfully deployed and used in 55 classes at
10 universities. Students use NB to hold threaded discussions
in the margins of online class material,

Our contribution is twofold. First, we provide evidence that
the socio-technical environment of the classroom has evolved
o the point where the barriers that were encountered by car-
lier annotation tools have lowered enough to be overcome by
motivated teachers and students. While these changed cir-
cumstances do not yet hold in all circumstances, we will ar-
gue that they are common enough 1o be worth designing for.

Our second contribution is to assess specific features of NB
that we believe contributed (o its being adopted and valued by
its users. Our design of NB's “situated discussions.” contrast-
ing with the traditional “linked hypertext™ model, was maoti-
vated by the following design hypotheses:

« That the ability to comment in the margins, without leaving
the document, would enable students to comment “in the
flow™ while reading, reducing the deterrent loss of context
involved in commenting elsewhere;

e That the in-place display of comments in the margins
would draw students” attention to relevant comments while
reading, and encourage them to respond;

That the physical location of comments with their subject
matter would provide a valuable organizational structure
distinct from the chronological organization typical of dis-
cussion forums, helping students aggregate related threads
and consider them together;

Taken together, we believed these characteristics would drive
i virtuous cycle, encouraging more students o participate
more heavily, thus providing more helpful material for other
students, yielding additional incentive o participate.
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Problem: Feedback in 6.005

« Foundation-level course (250-300 students)
« Students write lotfs of code
« Automatic grading is necessary but not sufficient

// compute n! requires n >= 0 int factorial(int n) {
int factorial(int n) { int i, result=1; correct but
A == @) return 1; if (n == @) result = 1; COI‘lfUSiIlg

for (1 =1; 1 < n; ++1) resul
correct and result = result*n;

understandable return result;
}

return 1;

}
« Solution chop up the code INTo chunks and tarm it

[ e return n * factorial(n-1); else {

eeks ag n Tan: 56 * .
kit's not altogether a bad idea 57 iz o
capsulate t! ghts for thi 58 et o
final grade computation in a 59 ject
method, but | do agree that this G0 gl L
implementation is not nearly the 61 ulLtingyscadejoutiolgaghundred w [ ]
best way of doing that. €2 ) o ) ) ?
63 public static int computeGrade(int quiz, int pset, int project,
& o0go 64 int participation) {
5, 65 float grade Math.round((.2 * quiz) + (.4 * pset) + (.3 * project)
66 + (.1 * participation)): return . 66 + (.1 * participation));
omatically generated by checkstyle 67 return (int) grade;
umber 68 }




Caesar: Divide & Conquer

-

-

-

-

-

1 package factors.server; .

: programs chopped into chunks and

3 1import java.io.BufferedReader;

4 1mport java.io.l0Exception; .

S import java.io.InputStreamReader: t t y

. sent to many reviewers

7 1import java.math.Biglnteger:

8 1import java.net.Serv

9 1import java.net.Socket;

10 import java.net.SncketExc““‘a t .

11 “mport java.util.Arraylis COde 10 review

12 import java.util.Collecti

13 PrimeFactorsServer package factors.server; import java.io.BufferedReader; import java.io.IOException;.. ()5 &1
14 1dmport wtil.BigNath;

= E PrimeFactorsServer package factors.server; rt java.io.BufferedReader; rt java.io.IOException;.. ()5 1

15

16 EchoClient package echo.client; import java.io.BufferedReader; import java.io.IOException; im. ()1 ‘1
17

13 s EchoClient package echo.client; import java.io.BufferedReader; import java.io.IOException; im. ()5 ‘1
19 * PrimeFactorsServer perfort . . . ®
20| + for counting prime factor: EchoClient package echo.client; import java.io.BufferedReader; import java.io.IOException; im. ()3 ‘1
21 : EchoServer package echo.server; import java.io.BufferedReader; import java.io.IOException; im. )3 &1
22

vour Primefactorsserver should = PrimeFactorsClient package factors.client; import java.io.BufferedReader; import java.io.IOException;.. ()6 ‘1
23 7 indicating which port you! primeFactorsServer package factors.server; import java.io.BufferedReader; import java.io.IOException;.. ()6 &1
24
ex. arg of “4444* will make ) EchoClient package echo.client; import java.io.BufferedReader; import java.io.IOException; im. ()2 &1

:: EchoClient package echo.client; import java.io.BufferedReader; import java.io.IOException; im. ()2 &1
Your server will only need to hat
27 .

connected client disconnects, yot COde recently reV|ewed
235 * future clients to connect
29 RulesOf6005.extendDeadline(..) /** * Based on the slack day policy, returns a date of when the assignment would .. )18 &2
30 . 2

The client messages that come in RulesOf6005.extendDeadline(..) /** * Based on the slack day policy, returns a date of when the assignment would b.. ()4 &3
31 RulesOf6005.computeGrade(..) /** * Takes in the quiz, pset, project, and participation grades as values out of .. (9 &3
factored and the range of values
32 RulesOf6005.extendDeadline(..) /** * Based on the slack day policy, returns a date of when the assignment would b.. ()6 L2
ssmurjerver WILL take this 1n ant gy esOf6005.computeGradel.) /** * Takes in the quiz, pset, project, and participation grades as values out * o.. ()6 L3
34 public class PrimeFactors RulesOf6005.hasFeature(..) /** * Tests if the string is one of the items in the Course Elements section. * * .. ()3 L2
35
36 RulesOf6005.hasFeature(..) /** * Tests if the string is one of the items in the Course Elements section. * * .. ()6 L2
/% Certainty variable for Biglni RulesOf6005.hasFeature(..) /** * Tests if the string is one of the items in the Course Elements section. * * .. ()4 £2
37 private final static 1
38 RulesOf6005.hasFeature(..) /** * Tests if the string is one of the items in the Course Elements section. * * .. ()5 &2
i: o RulesOf6005.hasFeature(..) string is one of the items in the Course Elements section. * * .. ()4 *2

* @param args String array containf,




Social Reviewing

view all code

12 /** * @param expression * a Stri. 7 B /**
automatically generated by checkstyle | 2) 13  * @param expression 20 beyon d
seeded b.y File contains tab characters (this is the 14 - a String rep the chunk
automatic first instance). 15 * the problem | . ’
style : i 16 * @return the value of th if needed
checker C:i1 él?’o 17 - units, e.g. “72pt—,

18 */
* @param expression * a String r. 19 public String evaluate(String
5 weeks ago by Jason Juang {104) 20 if (expression == null) {
Specify here that expression must not 21
upvote & | o nyii you're throwing an unchecked 22 Lexer lexer = mew Lexer(ex
downvote exception when that happens, so you 23 Parser p = new Parser(lexe
owe it to whoever is calling your . 24 return p.evaluate().toStr
25 }

method to explain that you're going to

. rash their program if they do that.
write new

A T
comments @191
4 weeks ago by [T] Robert C Miller (107)

But a NullPointerException is the
reply & typical result when passing null

discuss anyway, and that's unchecked too.




Crosslinks

ﬂ Definite integral - Crosslink \
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login via mit touchstone -
° | page || discussion | | view source | [ history | B
. ®  Definite integral
crosslinks

The definite integral

[ ]
e f: fla)dx
is the net signed area between the graph of f() and the x-axis over the interval [a,b .
e Wikipedia: Integral[W]
= Main Page

Wolfram MathWorld: Definite Integral @
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Lecture 18: Definite Integrals

Integrals are used to calculate cumulative totals. averages. areas.

Area under a curve: (See Figure 1.)
1. Divide region into rectangles
2. Add up area of rectangles

3. Take limit as rectangles become thin

Crosslinked

d'Arbeloff Interactive Math Project

Riemann Sums

Ax = (b-a)/n
Estimate = 0.87500

Figure 1: (i) Area under a curve: (ii) sum

2

Example 1. f(z) =

. a=0, b arbitrary

n intervals
base of rectangle

1. Divide into
Length b/n

|
2. Heights: |

()
(3)

) ()

b
o1 z= = height =
n

o ond. o -

height

Sum of areas of rectangles:
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n
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n

b
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+(2
n
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a=-1.00 b=2.00

/7 Riemann sum - Crosslinks

€ C A  © crosslinks.mit.edu/Crosslinks/index.php/Riemann_sum 1% - o 2 )
@ ¢ . o endpoint
Iogin via mit touchstone
° page || discussion view source | | history
) ["] Estimates
° ® | Riemann sum
Crossllnks A Riemann sum adds the signed areas of rectangles whose heights are determined by a function. Its limit, as the width of the rectangles
™Y o tends to zero, is the Riemann integral of the function
Wikipedia: Riemann sum
navigation Wolfram MathWorld: Riemann Sume
= Main Page
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The MC3 Service
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[ Translation p0;2§i°1 Motion }Org%:;‘; Rotation about axis a ]
is chan%ed by is changed by is chinged by
[ External Forces [« =2nerate Interactions Generate jExternal Torques
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. : . . Angular
Model Dynamics and| | Momentum [Mechamcal Energy } [Rotatlonal Dynamlcs} Mone 1§t —
Net Force and Impulse and Work and Net Torque
Angular Impulse
A
Constant | zero net force zero impulse zero work zero net torque zero angular impulse

Quantity

implies constant
velocity

implies constant

momentum

implies constant
mechanical energy

implies constant
angular velocity

implies constant
angular momentum

Example #1 -Modeling Applied to Problem Solving (MAPS) Physics concept model — Professor David E. Pritchard MIT



Activity << Poverty and Inequality << IIHS

<> X Q [http:/7open.iihs.co.in/poverty_and_jnequality/activity ] @ D)
IIHS Course Description
Poverty and Inequality Home > Poverty and Inequality > Activity Aromar Revi | Logout

Term 1 2011

This section of the course enables
poverty and inequality in India, an
measure their extend and asppect
historical and current poverty-alle

Activity Description

Your Content Here!

Me ing Poverty and Inequality
exper al data: political and
measurement.

Discussion

I Continue

The goal of MC3 is to enable various kinds of educational applications to re-use concept-content relations. In this case we can

imagine a student guided learning application that shared the same concept model with the map that the faculty used to develop the
cuirriciilitm
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Typical Lecture Capture Workflow and Best Case Elapsed Time at MIT

Record W;zlk Trapsfer Encode Uptlgad
Video AMPS Video Video TechTV
1.5 Hours Up to 4 Hours Up to 24 Hours 2-4 Hours 1 Hour
Elapsed Time Elapsed Time Elapsed Time Elapsed Time Elapsed Time
Typical

2.002 Lecture Capture Workflow and Elapsed Time with Special Handling*

Record Uptlgad
Video TechTV

L

1.5 Hours 0.5 Hours 1 Hour 2 Hours 1 Hour
Elapsed Elapsed Elapsed Elapsed Time Elapsed Time
Time Time Time

2.003 Lecture Capture Workflow and

Elapsed Time using Wirecast
Record & Opt.
Live Upload
Stream (1) TechTV
1.5 Hours 1 Hour
Elapsed Elapsed Time
Time WireCast

BestCase: 1.5:1=15

Typical Case: 1.5:30 = 0.05

Special Handling
Best Case: 1.5:4.5=0.33
Worst Case: 1.5:20 = 0.075

Record Video

* AMPS Camera Operator
+ Student Camera Operator
» Automated (No Camera Operator)

Record and Live Stream

* Wirecast (h.264 in Flash/mp4, Media IS Separatable)
* Echo360 (Proprietary format in Flash, Media NOT Separatable, Playback via separate server)
+ Matterhorn (h.264 in Flash/mp4, Open Source, Media IS Separatable)



MIT Global Shakespeare Learning Modules

Home About Lear is Here Global Shakespeares Archive (external site) Contact
The Play: Lear’s Solo Dance in Costume
Lear Is Here dir. Wu Hsing-kuo, Taiwan, 2001

«— Previous Chapter Next Chapter —

bl I TO TechTV

Paragraph  ~ FontFamily ~ Font Size ~B 7 x, x* A-¥- =

email these notes

Introduction
- Script
. . . . . . English
Wu begins with a 27-minute solo performance as King Lear dressed in a version of the Chinese

traditional costume for the /ao sheng role, as an old man of high authority, in beautiful - Interviews



Lon Capa Course

Management

horizontal.problem (metadata)

all submissions are Y.

P

(New Problem Variation) [C) Show All Foils

meters from the oguilibrium?

Submit Answer ) Tries 0/9%9

At r=0, the mass is found in the equilibrium position x=0 with a velocity of 6 m/s to the right. Which is the comrect oquation of <
motion?

O x(0=0.3m-cos(20rad/s 1)
O x(1=0.3m-sin{20rad/s 1)
) x(n=0.3m-sin{6rad/s 1)
O xr=6m-cos(20rad/s-1)
O x(0=0.3m-cos(0. 16rad/s-1)

Submit Answer ) Tries 0/2

When does the oscillator have maximum acceleration?
O When its velocity is maximal

(O When it is at the equilibrium position

O When its clongation is maximal

A mass of 0.16 kilogram can glide freely on an airtrack. It is attached to a spring (k=64 N/m) and oscillates back and forth with an amplitude of 0.3 meters. What is the kinctic energy at a distance of 0.1

lllnIlIulllnhlullllllnn




Copying Online Homework = Worse Grades

—O— Copy rate < 0.1 —&— 0.1 < Copy rate < 0.3
—&— (0.3< Copy rate < 0.5 —— Copy rate = 0.5

Net of 1.1 std dev for about 60% copying implies ~ 2.0
std. dev. effect size for no copying vs. all copying



TIME Copying €< Quick, Correct Answer

—a=— total
—=e— no hints, no wrong ans.
—a— no hints, at least one wrong

0.25] __+__at least one hint, one wrong

)
P .

0. 20 - e
S
E) -
(@
154 oA
o
o -
G
(@)
®.10-
O
' - Warnakulasooriy
a, Pallazo and
0.05 DEP
J. Exptl Anal
Behavior
0.00-----8 a4 s ara w e 88 103-113 2007
7s 20s 55s 12.5m 6.7m 18m[50m 2.2h 6h 17h 2d 5d
| - | - | - | - | - | - 1
2 4 6 8 10 12 14
Ln(t)

1. Respond in <1 min — insufficient fo read and answer
2. Correct on first fry vs. 90% of remaining students



e-text pages per Day over semester
4000

I | I
1.Weekly assighed reading Decays

2.eText use mainly for Exam Review
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STEMMMO

Quest Log
billybob  Agh, zombie atac -

hedwick watch your mirrors. i had trouble here too

SAY  Where is ladyjane when you need her??_




Game Analytics

v
ERERISONI" Skip Ahead

v

!

Student Name
Appleseed, John
Burbank, Luther
Burnham, Leo
Douglas, David
Dioscorides, Pedanius

Huxley, Thomas

|#% leoPlayer

#% Dio_Man

Linnaeus, Carl

Stuck on Plague Hunter

for 12 minutes.

- Needs to breed Yellow

Flower
- Needs to reach the
North Gate.

Smith, Judy

2| [ © [Thomas, Jack

Wilson, Lara

Username
‘ Applesauce
& shasta

& SurferDude99

% BulldogHux

Current Quest
Plague Hunter
Petal to the Metal
Smell the Roses
Smell the Roses
Learning the Ropes

Plague Hunter

‘ i_<3_wigs

[01:23] judyPlayer: Hey, another
pink flower!

[01:21] i_<3_wigs: How do you
get to the north gate?

[01:18] Applesauce: Whoa... you
guys need to see this.

[01:18] Applesauce: North gate,
here | come.

‘ judyPlayer
% jackPlayer
#% laraPlayer

Plague Hunter

LearningitheR opes
Petal to the Metal
Biig!! the Roses

TIME

Plague Hunter

Plague Hunter

Recent Activity

01:20 - Shasta bred a Yellow Flower

01:14 - i_<3_wigs completed Smell the Roses
01:14 - Applesauce bred an Orange Flower
01:01 - Dio_Man bought a Cowboy Hat

12:58 - BulldogHux signed in

12:57 - BulldogHux signed out

12:50 - SurferDude99 comnpleted P




Themes

Technologies

o We have many technologies already in R&D and use across
campus (well beyond those presented today)

o We also face issues in scaling and transfer across classes/domains

1l Cl

Sacha Zyto, David R. Karger
MIT CSAIL

Cambridge, MA 02139, USA Ann Arbor
rger) @mit edu

(sach;

ABSTRACT
NBis an

D of a Social Document
Annotation System
Mark S. Ackerman Sanjoy Mal
Univ of Michigan, Ann Arbor  Olin Colleg
MI4S109, USA  Needham, MA
ackerm@umich.edu

targeting students reading lecture notes and draft extbooks.

erving as  discussion

s besn unclear whether the snnotaion sysems were 100
Timi a

ary.or the educational system was notadequatly prepared.
forum in the document margins, Perhaps in consequence, research on the topi has Ian rea-

el as they are reading.
al

tions. To understand how and why, we focus on a partculaly
i

ading mate- pastdecade.
e describe the NB system and 151y is paper, we offer evidence that the time may be ripe

merous clasies at several insiu-

ake students’ comment into account. We an-  Our contribution s twofold. First, we provide evidence that

vion practices thu were observed —including  the soio-tcehnicsl cnvironmentof the classroom has evolved
phic locality was exploied in ways unavail- 1o the point where the burics tha were encouniered by car-
gl ier y
cations forcnline annotation tols n scaderi, motvated teachers and sudents, While these changed cir
inces do not yet hold i ailcicumstances. we will ar
Author Koywords ‘20 that they are common enough 1o be worth desgning for.
Hypertext; annotation: collaborations forum; e-learming

Our second contibuton is 10 asess specfic featres of NB

2 threac
2 threads on page 3

1 thread on page 5
5§ Interesting - this surfaces what appears to be lots of stud

1 thread on page 6

1 thread on page 9
2 B Students tend to use re-reading the text most frequently

This is pretty meta.

‘You mean annotating a paper on annotation? Wait ill
we write the p'a‘peranandvilng these annotations!

How well do their findings generalize beyond that pal

¥ | wonder how well NB would scale beyond the traditional clas
B The firsttwo courses are taught by the paper's author

Interesting! ;)

H5.2 Informaton It}
User Interfaces. - G

General Terms
Design: Experimenta

ary 10 understan
ied that promise. But

heir adopi
an online annotation
prined and read docy
had 1o force discussio

1IHS Course Description

Activity << Poverty and Inequality << ITHS

<3 E> X {} [ttp:/7openihs.con/poverty_and_inequality/activity

] @ DO

Poverty and Inequality Home > Pover

Term 1 2011

and Inequality > Activity

This section of the course enables
poverty and inequality in India, an
measure their extend and asppect
historical and current poverty-alle

Activity Description
Meas\(ing Poverty and Inequality
experinygfal data: political and
measurement.

VUEKoncept Map

Aromar Revi | Logout (@search )

Your Content Here!

Discussion

MIT Global Shakespeare Learning Modules

Home __ About __Learis Here ___Global Shakespeares Archive (external site) ___Contact

The Play: Lear’s Solo Dance in Costume
Lear Is Here dir. Wu Hsing-kuo, Taiwan, 2001

— Previous Chapter Next Chapter

Introduction

Wu begins with @
traditional costume|

# The Source of the Burns
Take samples from around
the swamp and analyze them
in your lab to help Fawkes
determine the source of the

billybob
ladyjane no
hedwick

e, but im working on it. come over and we can team up

i can help tool

SAY  Greatl Where are you located?_



