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Promoting Innovations in Learning:
PBL, TBL, and Learning Catalytics

1. Get onto the Wifi (see instructions on table)

2. Go to:'http://LCatalytics.com

3. Create student account with signup code DEMO

4. Join session 1234567

Promoting Innovations in Learning:
PBL, TBL, and Learning Catalytics

4

% i@\\iﬁ}sg;

~J)

7

#y

Ownership of learning physics?
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team' & project-bésed approach

1 design

1 design 2) approach 1 design 2 approach 3 results

Four tracks, all modeled after. standard course for majors Four tracks, all modeled after. standard course for majors

(don’t'satisfy needs of non-majors)
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Setting learning goals
Need to:
¢ align goals to students’ needs and expectations
¢ change the approach

e redesign the learning space

Grant Wiggins and Jay McTighe, Understanding by Design (Prentice Hall, 2001)

Backward design Backward design

desired ' acceptable 4 desired
outcomes evidence outcomes
Grant Wiggins and Jay McTighe, Understanding by Design (Prentice Hall, 2001) Grant Wiggins and Jay McTighe, Understanding by Design (Prentice Hall, 2001)

Backward design Backward design

T o
o U
g,él“::‘g‘ﬂv
N g s

instructional

acceptable desired
approach < evidence < outcomes

Grant Wiggins and Jay McTighe, Understanding by Design (Prentice Hall, 2001) Grant Wiggins and Jay McTig
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competencies course'goals

content-specific goals

1 design
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1 design 2) approach

CLASS ROOM CLASS ROOM
1st exposure deeper understanding 1st exposure deeper understanding
ROOM CLASS

1st exposure deeper understanding

1 design 2) approach 1 design 2 approach

¢ information transfer (out of class)

! et

¢ in-class activities

e

1 design 2) approach 1 design 2) approach
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.. ..Information transfer.. .. .

¥ Mot Hidden

nb.mit.edu

1 design 2 approach

Information transfer.

Student 1 - 25 Feb, 04:55PM
Yeah, this is where I'm confused. From the first paragraph: “It takes a moving or

spinning charged particle to create a magnetic field...” however there is no obvious
motion of charged particles in a piece of magnetic material (bar magnet for exam-
ple?). How does this reconcile?

Student 2 - 26 Feb, 08:29PM

Maybe they are trying to say that there is no OBVIOUS motion, but they are i
moving via a current. Therefore, it meets their definition that it takes movin
ticles to create a magnetic field

Student 3 — 2 Mar, 09:00AM
I agree that the motion is not “obvious™ in that it is not visible to the naked eye. The
cause must be atomic.

Student 2 - 2 Mar, 11:37AM

Oh the answers to this question kind of address my question above - I guess there
isn’t a force if the particle is stationary, but since even when an object is stationary
(thus no obvious motion), there is a magnetic force. It's when everything, including
the particles, are stationary that there is no obvious motion.

Student 4 - 4 Mar, 01:05PM
Is there ever a situation in reality where everything, even the particles are not ...

1 design 2) approach

In-class activities

1 design

2) approach

n

1

b.mit.edu

design

Information

2) approach

Information

1

1

Student 1 - 25 Feb, 04:55PM
Yeah, this is where I'm confuse
spinning charged partioggt@lre

motion of charg
ple?). How does|

Student 2 - 26 Fel

Maybe they are trying to say t

y S
moving via a current. Therefore, it meets ] d 3 S o v
ticles to create a magnetic field

Student 3 - 2 May
1 agree that the molig
cause must be atom|

(thus no obvm’mmion). there
y that

the particles, arc stat

Student 4 -4 M
Is there ever a sitd nWeal

design

(8:29PM

e is no obvious

irst pairaph: 1 < g
hAetic field. er
f@Pagnetic al fbar magnet for exam-
A

hat there is no OB US,

oo S
sy

A

pe 1  wat™ L

E o ¥
“@is W thawit is not visible to the naked ey 'he \ g

Student 2 - 2 Mar, 11:37AM
Oh the answers to this questiol

n kind of address, S ol
i is
ing, including

ity where everything, even the particles are not ...

2) approach

In-class activities

2 weekly 3-hour class periods

design

2) approach
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In-class activities In-class activities
- k{00
e%\\‘-“\“\\
blend of best practices blend of best practices

1 design 2 approach 1 design 2 approach

In-class activities In-class activities
. () 1 “ . [, 1 “
N
g

blend of best practices blend of best practices ‘.‘5’

<P

Q)

S
ref/ ref/ {9’

1 design 2) approach 1 design 2) approach

In-class activities In-class activities
4 4

‘95 A ‘“\\ ‘95 A ‘(“\

% ettt s % oW 4 o
“z N z ““r- o
% c§ % V/J' c§

) S ‘& S
e . S e . S
{:} blend of best practices ‘.g: {:} blend of best practices ‘.g:
v‘p .S v‘p .S

I‘ef {? I‘ef é§
/00[,'0 " & /00[,'0 " s

1 design 2 approach 1 design 2 approach
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In-class activities
4
%
/‘
%
S
% A
% e &
o >

P T L\
%\\‘Y““ f#/_”_%
"

2) approach

In-class activities

learning catalytics

tutorial

ﬁ estimation activity

readiness assurance

conceptual
understanding

reflection

experimental design

blend of best practices ,.g?

1 design 2 approach

In-class activities

learning catalytics

tutorial

ﬁ estimation activity

readiness assurance
reflection

experimental design

10 11 12 13 14 15 16 17

PROJECT DAY @

®

PROJECT DAY

In-class activities

learning catalytics

tutorial

ﬁ estimation activity

readiness assurance
reflection

experimental design

1 design 2 approach

In-class activities

learning catalytics

tutorial

ﬁesumauon tivity mastery

readiness assurance
reflection

experimental design

1 design 2) approach

In-class activities

learning catalytics

tutorial

ﬁ estimation activity

readiness assurance
reflection
experimental design
2/3 scaffolded, guided
1 2 7 8

10 11 12 13 14 15 16 17

®

PROJECT DAY @
PROJECT DAY

1 design 2) approach 1 design 2) approach
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In-class activities In-class activities
learning catalytics learning catalytics
tutorial tutorial

ﬁ estimation activity ﬁ estimation activity

readiness assurance readiness assurance
reflection reflection
experimental design experimental design

10 11 12 13 14 15 16 17

1/3 tﬂguided

1 design 2) approach 1 design 2) approach

®
~
w
IS
=
N
~
)

10 11 12 13 14 15 16 17

®

ECT DAY @
PROJECT DAY
PROJECT DAY @
PROJECT DAY

learning catalytics learning catalytics

goal: develop conceptual understanding

1 design 2) approach 1 design 2) approach

Eric Mazur | Harvard Usmersiry | Log aus Eric Mazur | Harvard Usharsity | Log aut

learning catalytics learning catalytics
5

e - . pare Ao [E—
current sessic 9 | 69 students rrent sessi 79 | 69 students
a0 W Show llostion seision D % Bl Dalete @ W showfoannassson D 3 Edt  Celste

Light enters harizoncay ieto the combinatian of two parprndicular miTars s shown Heiow. = Deitver P Show all sy ! 0:0 sodlicular mierors. 24 shon heiow. = Deitver P Show all sy

g

indicare che direction af the kncide light afoes i1 reflects off of bath mismors.

2 approach 1 design 2 approach
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ann leaening catalytics

learning 'catalytics
Con . e _— o

Review joas  Purehaser  Usen  To

o Eshow floanng session D O Edit © Delete

IR D

sadicular mirrors 25 shown below.

indicate the

1 design 2) approach

Aann iearming catalytics
Erie Murur | Harard Ushariny | (5 a0t

learning catalytics
.1 s / "

pate  Review Ll ons  Purchases  Usens  Tour

'S | 69 students
W 5oow fleating dession 1D O Edit

simwinfnlnu o

sodiculas mirrors & sHOWN Delow.

= Delives P Show all ety

Round 1 M N Round 2 mE

0 atill don' get It

1 design

2) approach

I tutorials

ann Iearming catalytics &t

learning 'catalytics
[ L ,—..' LYt

= T dlons  Purchases  Usens o

o Esnow floanng session D O Edit © Delete

IR D

sadicular miFrors 25 shown below.

1 design

2) approach

1. Get onto the Wifi (see instructions on table)
2. Go to: http://LCatalytics.com
3. Create student account with signup code DEMO

4. Join session 1234567

1 design 2 approach

I tutorials

goal: address documented misconceptions

1 design 2) approach 1 design 2) approach
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experimental design activity

goal: develop experimental skills

O ==
o B4 < 408 Pk C30L b O 443

e o i 5

Foncrem | g i £t | U rageny

1 design 2) approach 1 design 2) approach

goal: develop problem solving

and metacognitive skills

homework reflection homework reflection

1 design 2 approach 1 design 2 approach

()oal

solve at home skills development

w
as
et

s e

e
e
. eon

reflectiin class metacognition

caneed
es 3 2 e
o e
=62
wared (% i
cent .
forc g

™
wee
o con N s a
i OrES rere st 20 AN o
o5 Sy 0 el g et onat L et o

1 design 2) approach 1 design 2) approach
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~ s
0B \OW M{ZJ— WW/M
Qa WM 5{;”‘(’;{ PIATS M/
yM’ﬂp\% ;f;/?frﬁw e

A
EFFORT

Majority of About half the Less than half the

Criterion bl

Expectations for each solution to a
problem articulated before diving 3 2 1
into the details?

Were longer problems broken down
into smaller, more manageable 3 2 1
pieces?

Were solutions checked for

reasonableness? 3 2 1

Were solutions well organized? 3 2 1

Appropriate use of diagrams,
graphical, tabular representations? 3

~

Are symbols defined and diagrams
adequately labeled? 3 2 1

1 design 2) approach 1 design 2 approach

| M XS g 0
05 , \ao%‘/é;pﬁo&f MM s

S Al

A W
o B e

/ A.f A, AL
Y B i
‘?ﬁ#{"‘“ﬁ% e it /ﬂm”ﬁz

,D‘ﬂ/r“\; Ao

N s -
AL il &”w\"m (‘CC“” o |

'S-qu'm (&‘p\g o }/

1 design 2) approach 1 design 2) approach

A W
B [Zm%’” AL A s
2«» Aj&}iﬁ& i{ﬁ(j{ ,Af.%") Gulb
WJA% oot it
Y Tty o 4

1 design 2 approach 1 design 2) approach
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reflection process

1. list assistance

2. mark up solution (blue/red)

3. list what learned

4. rate understanding (traffic light)

5. plan for review

1 design 2) approach 1 design 2) approach

"] was inspired and encouraged to do these

- / "] felt less pressure to find the right answer
problems on my own with the promise of

y and more freedom to explore”
collaborative work [the next day]”

1 design 2) approach 1 design 2) approach

goal: formative assessment

collaborative learning

readiness assurance activity readiness assurance activity

1 design 2) approach 1 design 2) approach
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1 design 2) approach 1 design 2) approach

1 design 2 approach 1 design 2 approach

9V 182V 1.816 V
Brian Lukoff  Kieran Jones  Beth Connors

1 design 2) approach 1 design 2) approach
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1 design 2) approach approach

This is the team round. If you respond to a question, it will count for your entire tea
should respond to each question (otherwise it will count as multiple attempts).

2 approach i 2 approach

& iearmsgeasaivics con.

catalytics

This is the team round. If you respond to a question, it will count for your entire tea
should respond to each question (otherwise it will count as multiple attempts).

e

1 design 2) approach 1 design 2) approach
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. T — -
Projects / . ; \\
. -

1/3 questions attempted, 2/4 possible points so faj ! 1

Question Team Result Points
No response
No response
Correct (on attempt 2) 2
2

1 design 2) approach

2) approach

Projects Projects

e 3 projects/semester Project fair types:

e each project roughly one month long

¢ design competition
e different team formation for each project

e oral presentation
* projects not prescriptive, but open-ended

* poster presentation
* 3 types of project “fairs"”

1 design 2 approach 1 design 2 approach

Projects Projects

To be successful, the projects must

Fall Spring
¢ require practical application of skills RpbSsbidberg Eigipnent
¢ be linked to real world problems ppcionto Mars RIS CTagkiiTy
* have compelling narrative (help/do good) My Tegiiistrument FneEgy

1 design 2) approach 1 design 2) approach
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Projects Projects

Week 1 team formation Week 1 team formation

project brief

1 design 2) approach 1 design 2) approach

Projects Projects
Week 1 team formation Week 1 team formation
project brief project brief
Week 2 proposal review Week 2 proposal review

planning begins

1 design 2) approach 1 design 2) approach

Projects Projects
Week 1 team formation Week 1 team formation
project brief project brief
Week 2 proposal review Week 2 proposal review
planning begins planning begins
Week 3 increased planning time Week 3 increased planning time
Week 4 project fair

1 design 2) approach 1 design 2) approach
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Projects Projects
Week 1 team formation Week 1 team formation
project brief project brief
Week 2 proposal review \ Week 2 proposal review
planning begins planning begins
Week 3 increased planning time Week 3 increased planning time
Week 4 project fair ' Week 4 project fair
project report project report

peer assessment

1 design 2) approach 1 design 2) approach

1 design 2) approach

N .

W

= LY )
any A
3.0 E L Y

|| -

4

i
¥
E
v

<EFE

2) approach i 2) approach
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1 design 2) approach 1 design 2) approach

APSOb Fall 2013

Peer Assessment

online at: htp://bit.Iy/APSOT

puting the (muliplicative) weight we give to your team scores, we will

of your ‘ evaluation of

how well it matches that

mber (including yourself), then complete the table
the total of allrelative contributions must be zero.

RELATIVE CONTRIBUTION
a1 26RO

1 design 2 approach

Assessment ! > § o a it

¢ reading — quality of NB contribution
¢ problem solving — effort & self-assessment
¢ readiness assurance — indiv. & team scores

@
o projects — meeting project criteria [
D

1 design 2) approach 1 design 2) approach 3 results
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Ownership Ownership
Course evaluation: 4.2/5
1 design 2) approach 3 results 1 design 2) approach 3 results
Ownership Ownership

"The structure of the class made what was my
least-favorite subject into one of my favorites.

I was worried that people, including myself,
would just slack off and do the bare minimum,
but you really need to be on top of your read-
ings and concepts in order to contribute to your

"The structure of the class made what was my
least-favorite subject into one of my favorites.

1 design 2) approach 3 results 1 design 2) approach 3 results

Ownership Ownership

"Dear Harvard students, this class will be un-
like any class you've taken at Harvard, and'it Attendance: 94% (AP50a), 97% (APS50b)
will, hopefully, shift the entire foundation upon
which you've based your education. | truly be-
lieve everyone should take this course; prepare
to take full ownership of your learning.”

1 design 2) approach 3 results 1 design 2) approach 3 results
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Ownership Ownership

“l don’t think | am well enough to make
Attesidanie: 2800 P503), 9V (AP50D) it through class. | feel terrible because |
don’t want to let my team down by not
being there, but | don’t think I'd be very

i ' H ”
3 hours and they don’t leave! helpful in my current state.
(via email)
1 design 2) approach 3 results 1 design 2) approach 3 results
Self-efficacy Self-efficacy

(students’ belief in their ability to succeed)

1 design 2) approach 3 results 1 design 2) approach 3 results
Self-efficacy Self-efficacy
80
mpre
z m post e
s [ <
oy oy
8 70 3
% %
ER g
60
P11b P11b AP50b
1 design 2) approach 3 results 1 design 2) approach 3 results

- 329 -



Self-directed learning

Self-directed learning

NB data shows:

* student spend on average 2.3 hrs/chapter

» 160-230 annotations/chapter (5-7/stu)

1 design 2) approach 3 results 1 design
Self-directed learning
LTS — R
e
1 design 2) approach 3 results 1 design
Conceptual Mastery
60
< FCl
< 50
©
o
E 40
8
E 3ot
2
20
PS2
1 design 2) approach 3 results 1 design
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2) approach 3 results

Conceptual Mastery

60
< FCI
< 50
5
B 40
g
E 30
2

20

2) approach 3 results

Conceptual Mastery

60
< FCI
< 50
‘©
(=2}
§ 40
8
E 30 H
2

20

PS2 P11a
2) approach 3 results



1 design

1 design

1 design

normalized gain (%)

Conceptual Mastery

60

FCI
50 -

40

1

30 -
20
PS2

Pila  AP50a
2) approach 3 results
Conceptual Mastery
60
= CSEM
< 50
5
B 40
g
E 30
2
20
P11b
2) approach 3 results
"Problem-solving” ability
2) approach 3 results

1 design

1 design

1 design
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Conceptual Mastery

60

< CSEM
< 50
‘©
(=2}
geor
8
E a0t
2
20
2) approach 3 results
Conceptual Mastery
60
= CSEM
50 -
E)
T 40
s
E 30
2
20
P11b AP50b
2) approach 3 results
"Problem-solving” ability
(very preliminary)
2) approach 3 results



"Problem-solving” ability

(very preliminary)

AP50b students do twice as well as Phys11b!

1 design

1 design

1 design

2) approach 3 results
Team skills
o
ol Jo
O
@)
Q.0 QQ
o ©ollo o
OO (@] o) OO O
[ONe] Q0
™ O
OO O OO @)
2) approach 3 results
Team skills
individual: 4% ()
Iinaividuai .D.
()
Q
0 Q9
Qe ©Oe
.. @ ® .. (]
[N X
C [0
.. e .. ()
2) approach 3 results

1 design

1 design

1 design

- 332 -

Team skills

2) approach

Team skills

individual: 4%

2

oo

3

results

2 approach

Team skills

individual: 4%
team: 64%

@
olle
)

C o0
QE]Q .’.

3 results

2) approach

3 results



Can create’ownership of learning physics!

1 design 2) approach 3 results

Cancr ““ I‘sics!

2) approach 3 results

"you come out with so much know-

ledge and experience and fun”

1 design 2) approach 3 results 1 design 2) approach 3 results

Support
Cherry Murray

Course planning
Kelly Miller

Orad Reshef
Co-instructor
Carolann Koleci
Teaching staff
Kelly Miller

Orad Reshef

Michael Moebius
Sally Kang

1 design

Logistical support

Anas Challah

Peter Kjeer

Jordan Stephens
Wolfgang Rueckner
Nils Sorensen

Education Research

Marcelo Barros
Messias Borges-Silva
Brian Lukoff

Kelly Miller

Alvaro Neves

Julie Schell

Laura Tucker

Fauzy Wan

Junehee Yoo

2) approach 3 results

Support
Cherry Murray

Course planning
Kelly Miller

Orad Reshef
Co-instructor

Carolann Koleci
Teaching staff

Kelly Miller
Orad Reshef
Michael Moebius
Sally Kang

Logistical support

Anas Challah

Peter Kjeer

Jordan Stephens
Wolfgang Rueckner
Nils Sorensen

Education Research

Marcelo Barros
Messias Borges-Silva
Brian Lukoff

Kelly Miller

Alvaro Neves

Julie Schell

Laura Tucker

Fauzy Wan

Junehee Yoo

and the students pioneers in AP50!

1 design
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1 design

for a copy of this presentation:

mazur.harvard.edu

Follow me! 'ericfmazur

2) approach

3

results
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The North Wind and The Sun (Aesop)

Learning Catalytics makes the Sun heat even warmer!

Reflections on Learning Assessment and Technology:
Collective vs. Individual Ownership of Learning

Toru liyoshi, Ph.D.

Professor
Center for the Promotion of Excellence in Higher Education
Kyoto University
North Wind

A Teacher Peer Students

Oct. 10, 2013 International Seminar on Learning Catalytics

NB was created by a MIT student!

S [ e [ e [ e |
IJIJIIIIHIIII[IIIIII
[ 1 [ ll\llalsalrchsm in the c]lalssrlod)m| [ 1 [ 1
[ ] 1Héy![ Tbacl:hbrs! Leave us ﬂ(ids[al?nb!] [ 1

| Anothér Brick In The Wall Part II -{ Pink [Floyd| |

Massive Open Online Courses

IS ) O [ ) e [

@ BE101x: Behavioural Economics in Action
Lo 4 ‘

[ [ [ o [ [
] o |

I | |T'm building a vs[/a]l. f\ fine wall | 1 [ | I
IN?t ]soI niuc[h to lkelevI Vbu| out, rﬂorle ke | iln e T
J - register for PHYS102x
| [ ] j 1 [BuildingA[Wtill + Pet Shop BO)I'S [ | ] | |J] e Ao ""’)
jM]galllv lcu{rﬂenlt M?(I)(fs hrle lfoulildin[g thils WaIll!] | n it o €S 18 Tx

|
1 [ I l == | I I
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Massively iSolated Open Online Courses

@ BE101x: Behavioural Economics in Action
Learn to use prinaples and meth avioural economics to ¢

register for PHYS102x

v : )
\_‘1") s \ g

register for C5-184.1x S S| ~ 8 B KyotoUx001

Chemistry of Life

by Prof. Motonari Uesugi

[ [ T 1
[ | | I'm building & wall, a fine Wwall | [ [ | [
IN?t [SOI niuc[h to IkeIep| ybul out, rrIorle to llieép IrnIE: iln I
[ ) S (N (S| ) [ ol

| [ | | | [letildin(igA|WTll-|-Plet$h(|)pBO)Ifs] [ [ I [
M arllv Icu[rlIenlt MIO(DCIS Iar{e lI)u]ildinlg thils Wzllllﬂ

I [ I I I | I I I [ I I

Reflections, Ideas and Thoughts

# Ownership of learning
# Teaching -> Learning -> Teaching
® Peer Instruction vs. Peer Assessment

# Reborn technology-enabled teachers/students A m ate u r AC a d e m y

= Diversity & multiple perspectives (e.g.“criss-crossed
landscape”)

where everybody can learn

# Anatomy of teaching and learning

# | earning how to learn solve new problems from and teaCh to eaCh Other!

* Collective capability vs. individual capability
(prisoner’s dilemma, halo effect?)
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Towards Further Advancing Pl: Peer Network

Mome

3,000+ Participants

Optimizing Peer Teaching & Learning
Using Learning Analytics

Prof. Eric Mazur’s Group

reatalyt

@Harvard University

Three (maybe crazy?) Questions for Prof. Mazur

# How the future of educational “Minority
Report” (in a good and positive sense) could
look like? (or, just share your educational

fantasy?)

# What do teachers need to be? (in the wake of

massive talented student teachers!)

* Where do you want to go next?

- 337 -

Towards Further Advancing Pl: Sharing Questions

Hundreds of Shared Questions

Optimizing Peer Teaching & Learning
Using Learning Analytics

TOM CRUISE

MINORITY
REPORT

E

Prof. Eric Mazur’s Group
@Harvard University

”Minority Report” for
better teaching &
learning?

VERYBODY RUNS JUNE 21
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Figure 1. A Model of Learning, Powered by Technology
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Figure 3. Connected Teaching Builds New Competencies

6
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Learning Analytics 2 <> T —J

“How to Collect and Analyze Date on Student Learning:
MOOCs, Active Learning, and Learning Analytics” |
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Phillip Long
(Professor/ Director, Center for Educational Innovation and Technology, University of Queensland)
'F—%% Ly Ry ELTHHL TMERO%F 2083 A7 ey hdidkh»r? —,
”Seeing through the Fog of Learning Using Data as a Lens: ephemera or substance?”
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“How to Collect and Analyze Data on Student Learning:
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V -2. Open Education Conference 2013 SNk

1. Open Education Conference 2013 [ZDULVT

20134 11 H6 H~8 H, KEZ ¥ M =27 > 7 1 I2E \»THifE S 4172 Open Education
Conference 2013 12, Kt v ¥ —OEELEZ, WHEZHEEIZD 2 43S 7=,

Open Education Conference 134T 10 [0|H DRl TH - 7z, SMEB LI AFER D4
o 723 300 AFRETH 572, WEEFE TIZ 150 BHBLIE W) 2 L -0, SHloSing
BHEMIZ MOOC D¥EETH A ), AV 7 7Ly AD 70 s 5 sid, &H 20 HEFHEE (&%
45743) L A SN CoOMMoNiEHER (5 304) THRIhTwi,

Open Education Conference 2013 http://openedconference.org/2013/
2. L=k

HATIZRAERNSVWE WA RWA =7 v 2T ar—2a vy ThiH, ZOLMBMNLIh
V77 LYAD 10 FEHIDPSHFEL TWSE 2 EICDTI DI T 2 HRDOREAZZ KL
xR ole, BRDA Y7 7L VAT, MTO LI BT7—<BFRIFIonT0i, £—7
VITalr—YaviEnziE, MRIZIFOCWIcfRESINDS X H T, BEETAZIEILOET
LHEEAVT VY ORMEA A=Y T THAMSET Y 2 v 7 A HE 2E% TS5 T4
R, OEBICATTOR) AR, 7 A XV D+ —7 14, OER (Open Educational
Resources) DFHIC X %2 3 R FHIZA £, SREAREESZ &0 2 L8005,

T—:
F4Rs*-enabled pedagogy (*Reuse, Revise, Remix, and Redistribute); "Democratizing
credentialing with badges,; "Impacts of OER on cost and student success; 'OER
adoption models; "Open assessment; PLA*; Lifelong learning (*prior learning
assessment); "Open policy; "Open study groups and social interaction; "Open
teaching and MOOCs; TSynergies with other forms of open; The bleeding edge of
open |

FGE DO — 213 Coursera DL [AAIFRE Andrew Ng [RIC K 2 b D TH o703, LBl
L72HFIHRD MOOC 77 v + 7 4 — LK L TN 2 B R 2 R oS NE 3%\ 2 LY
BACTHo, BT, Y—T4 74 7r—vav, ZEHORMWITERE, A—7v74kv
A G5EOFBRIHD, 7 a7 EDEmIE P AG o TuRWE I I R A%,

TeAA Y DF—7 ALIZB L T, MIT @ Brandon Muramatsu [ & 12 X 2 F& £ AW
fiickot, BIEEO OERIZavy 7y 7R A XY PR 4 bt TWw3 2 L BIEH
N, 7RAXV POIEEEHT 220D F Y T4 v — I OTRMNMEI N, 2D
MIT & Open Tapestry 23685 L 72 TOpen Assessment; T, 55 OERIZ7X® A X v b
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ZMDIAATZY . T A MEROKGEHEHRZ LG REBICT 57200y =L THH, §T7TIZ OCW
Scholar  edX IZH LN TWE E VW) T ETH-o%, FMRNWITIZZD LI Rftilaz 4 —
TR L EEE X, EEENT A XV N OBREE R REIC T 2 5T H B MEA T
W5 EDZETHoT,

OCW a2 v 5 v Yo “XAHIZOWT, OCW av Y — 7240 L. Cooperman K X b Bl
BREVLEL D MLA DA H 57, HY 7 AN T RET— A4 VKT, OCW TA I 1
TOALEDHEBERET A2 F LD, AV F 25 LL VL TORMEZBBL TV, Tt
OpenChem 7wy = 7  LIEENL, OCW Ot 74 L Z Dfthd OER (7 A b fE )
ZilAGbHE T, MOOC @ &k 9 i OMKIZ2 <. wOTHHHEREa VT YIIT7 7R
TELZEVRETH D, ZVIAT A TATVRADIA R VABMNEINTED, AT
TiE% ., OB ED HOREDO B THHICHAMNTE 2 L) flE2EHH OCW D
RHHADHHEZS A 229, ZOHD A MOOC ZHH L 2w Az ownTid, b3 o
FTHROLSHAAONDE LS KLERDPS, XA COMMAZER L THERL 72 &\ ) il
Hol,

Zofth, L DRENEICHEZZ TS ELHIC, MOOCRA =T v I Falr—yavic
B9 2N R EREEO NS LS TH - 7%,

(EH iz, k&)
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1. SAEOBMER 7PV a—IL

SR EHRE

20133 H4 H»5 6 Ho 3 HEE, I FEAL ¥ EiE— (DAE, ¥ —%E), RIT.
JHEFPR REWE (DAL RAEBE BT AT e RHE -6 TR S S B Bl s amai e 2 4F) O 5 4T h—
N—=FRP, 2V F2—ty v ITERY (MIT) 23R L 7z, WMEREEMRRBATOR
PG, RYEBEY v —F Y A~ OREHh—RBR, SZBORYAREE 2508 H i Erapth Bz b [T
Nic, RFEHKIT2012FEOHETH 23, FERIfTON 0, SEEOEETRET S
RETH D, k., IEEHREIE, 201346 H5 HIZ, Kt vy =242t L T 2 HH A%
BHEMBIH "TESEERAERUIE Al KBV T T2 72720, Z DR ER 2 ERICHHMN L 72,

SOFHMFAEOHNE, 72774 77 —=v 7% dbic, IRNEHERFCE T 28E
BOEOEM AR T 2 2 ETH o7, FFIT 20124 10 HICHEBEL 2 —N—FR¥TY v 7 -
RRA=NEFZIN— T DHEEE R L, T 52 22BN H -7, F45MD
SN B> TR, WHESR R —VEIR L L b Ick vy Y =2l &N N—N—FR¥EDT
PxUHh - FTI7IAD, HILT 2 EDFIRED a—T 4 32— F 2 LTS EI o7,
AT P 2= NIgR 1 0 h TH 5,

#1 HlATrY a—n

Day Time Place Event Instructor/Interviewee
1:30pm Meeting with Dr. Natera Dr. Angelica Natera (Host)
March 4th | 2pm-5pm Harvard Visting Prof. Mazur's class (AP50) Prof. Eric Mazur
(Monday)
Meeting with the Science Education
5pm-6pm !
subgroup of Prof. Mazur's group
10am-
Campus Tour
March 5th | 11:30am
MIT
(Tuesday) TEAL .
1pm-3pm . . Dr. Peter Dourmashkin
(Technology-Enabled Active Learning)
gam- Visiting the Bok Center Dr. Terry Aladjem
10:30am & (Director, Bok Center)
HILT . . .
11am- . . Dr. Erin Driver-Linn
March 6th (Harvard Institute for Learning & .
12pm Harvard . (Director, HILT)
(Wednesday) Teaching)
1pm-
P Social Psychology Dr. Joshua Greene
2:30pm
3:30pm- M ! D trati f
pm azursgrou.p( emons., ration o br. Brian Lukoff
S5pm Learning Catalytics)
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iz, M To k) ez nsg,
DN —r3— F R
- B YR HEERH AR T O RSN - 2K
+ Derek Bok Center for Teaching and Learning
- HILT (Harvard Institute for Learning & Teaching)
R A=) IN— T K BEED RS, B XU
- NSHRE . (AP50) o PBL A3
- Learning Catalytics <> Peer Assessment {2 DWW CTD&FHH E 7€
s = N— RO D HAE
- Joshua Greene 12 & % T#h& DB O
@ MIT
- TEAL (Technology-Enabled Active Learning) T® T#{E¥HisE, D%

TV« X7y =3 N—N—FRFEODEFZ - FEHe I —L LTHATH X CHIENT
W3 A3, HILT 1 2011 EFKICTER L 721320 ) O RIEE O R E L HHERRTH 5, v A —
WEEZE 7T 7 S AL EID o NnT, BhfosHEBLL 72,

VYARA—NERIEIET A VAL I 7 avOFETEAT, Ky y—Tb 2012410 H
10 HICBHEL 2> v AP LTl L T2 2w 38 (http://www.highedu.kyoto-u.ac.jp/
inter_sympo/20121010/index.htm), ZDERIZA ¥ 7 # =< L RGTHS I E - TE LGN
72D D3, 2012 FRFEH D S 72 12RO & iz )Y@ PBL (Project-Based Learning)
DERFETH-o 7, ShOFiMTZOREZNETLELELIC, ZoHFTHfibNTw3
Learning Catalytics (DWW THiBH & 7€ %2 L T2\, Learning Catalytics i, 7X°~11/ .
TIN—TICkoTHEENLZ I8 - XR=2D%¥EGH - fHlic AT LTHY, WbIE”
Uyﬁ—@ﬁm%&wzav—wfﬁao:@k?@iﬁ#\mmﬁﬁmﬁloa%@wlﬁ
SUYRT T L TROT VT4 77— JRAIFEIE 2EETHII L T2/ 1Y — —Learning
Catalytics % /.0 12— (http://www.highedu.kyoto-u.ac.jp/inter_sympo/20131010/index.
html) 122 7%d3-> 7,

7B ldN— "= FRETD “ RN " BEUEEREA LD DTH %012 b HRD
Hole, ZC T@%ht&%Axn/k®¢f/7ﬂz®ﬁ%%%b'“A%@@ Joshua
Greene Bi#f%Ic X 32 THaDMY ) OEETH 5, w6 w2IE, 2 OEZED BB G
EEINIFEES LWEETH - %, BEKRTRICATFROER I -2 06 b, FEICES
TIX VA TRV ITRFEETHDLZEBI DDA, bbAA, —DODDFEETOREE ML
T2DIfEKT X%, HILT ®F 4 L 2 % — Dr. Erin Driver-Linn (%% % th2& 0B 2EHSH )
bIDTED I LEEZEDTWADT, b FHEICEHENLZ T Litkwy,

—J. HARTHEHA% MIT @ TEAL (Technology-Enabled Active Learning) <o &
Vs, o, SRR TN Cch o, TI/T4 77— 7DDICTHAL v
SNTHEEBTHH1ETHDIC, FELBDBIEET 7 T4 Z7IFECSMLTVwE X I
BRZTIoN 5706 THS, 12DNT—7NIZ8~10 AT DD I I)IV— T TS ¥
ELLDOHRICERERETEZBRIED, A9F 20 E2%D) LT ELHAIN, ST
CITN=T =21l b e, HEIN=TDT—TNVHICHZEFT7 A4 F R —F 2 fli>TELICEE
L CWRBREDBE SN, SN TDORVEDP LBEEZRM, T IVDAVANTF T —,
BA4HD TA ZflioTiTbiTw 2b D IiCiE, ZHUCHAS AV OREBI LRI MR nTw»
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52X RAZ o7, 6D TT I T4 77—V I7OHLIZEL I¥ LN
BHETH o7,
DINTlE, 202 nodifiacionmmiicoutHiE 15,
(T AR

2. Derek Bok Center for Teaching and Learning

2-1. Derek Bok Center for Teaching and Learning D%

1975 4EIC3 S 417z Derek Bok Center for Teaching and Learning (&, /»—/Y— F K%
D LHBEER LoZdic, 7ur7 7000 Y — A2 MR T 2 lfkch s, vy —D
AUN=13 46 /(a7 A= 12% (NRIFR 220 74 —F v 7720 —-22%4-7 4 —
FrTaAvH N Y REREAVN=124) DO oTED Y —E ZAF 6400 A5/ —3—
FREDT7 7 VT 4 - kil JEREEERT - 74 —F v 7720 —« TRV L DETHH
AT 2208 TESL, Aevy—TlF, ZEHOX vV 7B T, HED-DDI I
B7a 7 LAMREINED, FTHREEELT 4 —F v 7720 —2WRELZ, 0WDW
% 7'V FD OEEDRHENTH 5,

# 2 Derek Bok Center for Teaching and Learning @ 2 7 X > N — D Al

i A# "%
Executive Director 14 |PhD, 7 A TEBUAS A ER, [Law & AmericanSociat &LV IIRELIEY
. Associate Director 4% |2/40°DriR#E 7, EEMICIES LSS
Difescst(:)i?;end Senior Teaching Associate 14
Seniol_‘ Associate Director for Public Speaking 1%
Cogizglng Instructional Specialist for International Teaching Fellows | 14
Acting Associate Director for Speaking Instruction 18 |BRECELADEMR
Technical Supervisor 14
Admiglsatfrfative Program F)oordinator 14 EERAYT
Staff Assistant 14
Administrative Systems Coordinator 04

2-2. ZHODTARAhyPay

FifMHIZ, vy —ETH B, Dr.Terry Aladjem ¢ D3 —F 4 v 7 Z2BL T, 74 —F
V77 zua—DIFENEZ POISTER i e S iz,

BB S, 3~LHEDFWTHEL T4 —F v/ 70—, FHOEEFEZITI L LD
2. 2V ¥ — L BB DONRAL THREHSTW B Z DRI N, BARICIZ, 14125
~10[EET 4 —F 77 z2a—BEED 2 I TREMNEDLCIELEHESI N T5, Z LT,
Fa4—F v 7z0—l3, T4 —FVI 7 20 —FOPHETE S L AR E2 ZHB IR Y IR
D, BT TCOBREORIELZEZZ D E VI EEZHS> TS,

WEEIOMEE LTE, O vy —%2FHT2B8EHOL L BEFOHBTH D, RILVGEED
BEICEEP TS LBRNEETH 2 2 & Ok L 72 TEE) D 72 O WY 2 DI T 6 7z,

ONITE S
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3. HILT (Harvard Institute for Learning & Teaching)

HILT (%, #8%H 4000 /5 F V28 X 5 Gustave & Rita Hauser 2> 5 D% f4: % 5T, 2011
FRICHE L 2 REBOBB R EHEEMTH S, HILTD I v a ik, N—1"—FD¥
BHEHBICBIT A4/ R—v a2 v L @il EICBER 2 IXT 2 & & an, BNz, O%
B BB A2 N—N—FORE2EAENS QPEOHE=— A %2hld (77 /0¥ —
EBFREDRT), @FFHOR A2 BT 5, @QBBFLAHICOVWTOMEL XYy P 7 —7 %
Wk g 2, ©45035 1750 Tw s (httpy//hilt.harvard.edu/), ¥4 L 27 % —® Dr. Erin
Driver-Linn O Z#% ) 1uE, "TEDHEZ, N— "= FDOZE D cultural change # 0 & &
Z9ZL), TH%,

HILT ®F—241F, 74V 279 —L3ANDREY vy 7D/ ThHb, 741278 —DDr.
Driver-Linn 1, & & b & FEEtt 202 H [ & T 201965 CTd D . Derek Bok Center O -
Hl7 4 L2 % —1, BifED . Associate Provost for Institutional Research % #ff-L T\ 5,

HILT ® £ 7- 2 #1212, (@) BB - %28 a2 v Y — ¥ 7 L& (Teaching and Learning
Consortium: TLC). (b) HILT > >~ A ¥ 7 4 (c) Hauser BhEL (Hauser Grants) 23% %, (a) %,
27T /DR ED» S B2 TH D, Z ICIEFHE - FEH2 VI —DRICHET 3 A, #E
N T D HFRIEGRLIZ D THI- T % academic technology manager 72 E23& £ 1T\ 5,

HILT > VR 7 LE, TET VAR - R=ZADHEEWNA / RXR—=Y a VIZOWLTDiFEmE ¥ &
BITILE, HE - FHRICOVTOFBTHABING Y 70 —F 2N T 52 L, R¥EEHERE X
DCRENFTHE - FHIZOVWTOarr7yavzhT5 2, ZHEIC, £ 1 RSN
TWw3, 201240 7Ly ¥ —% A5 L, HRKTHEZ L AD Michael Sandel (BUH) .
Carl Wieman (P7#i%). Steven Pinker (DY) (FEE— (MIT X 74 77 K) & N—
N—=FHNN2 6 FEMDTHOMAEZ L L TEH/TH D, 2 OBEWICS S 2Bz 17 -
TWBEANLDH/EZHE N TS, RA=NVBRLZFD—-ATH 5,

Hauser Bk (%, #HEWREHZH-> T2 HE - 24 - HHE - 7FI=A L —%—-
RAFZ7ZHNRIC, TET VA« X—2DHHH TR ATRE 2 HGLIC R LT 2 4ERIch 7z -
THAZLNEHDTH D, 2012-13 FITF 47 DN 7V —TDNEEIN TS, v A—)L-
7V — 7% “Transforming education through computer vision analysis and automated
assessment” &\ ) HETEIIN TV S,

BERIR D > - DI, EE I NHEHRI TR Y 7 — 27 DB S 115 K 9 HILT 23l 2 15
#HezRLTwd e, BAUOZDRODIIETH 5, 47 DIFHICH LT, 2 0R#zE£d
9% 7 % {17 (assessment, backwarddesign, collaboration 7 &) (http://hwpi.harvard.
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edu/files/hilt/files/hauser_grants_
keywords.pdf), Zf1iZz 517 L C
7 I7AY— LT B L) HENES
nctws (K121,

IN=N—= R R, DT
N7 HEBEWIED D 553, HHENIC
MoNnd v XA —NVHEROEED, N
HTEIFEHONTHRVEWV)
(Derek Bok Center 74 L 7 % —
Dr.Aladjem @ %), HILT 25% 9 L
7-HGHZFEH L, 2o DR 2R

DU, R SHA, SN ED

1 HILT OE#H—H B EEE ‘Fﬂl“ld) '7 i RO, LIS XEXEH))
£ ;EE—Hauser VIO ) —D s - N,
(Hi#it) http://hwpi.harvard.edu/files/hilt/files/hauser_grants_poster.pdf 1o T2z MBI enTE N

[ UFZER2ETDOFD 2y b7 —2
TEHAICHD fHA TWwW B AR E LT, RE LR E
ihE L&,

it

i
<t icollaboration
E
inlurg_lgf_ig‘ inary

o~

(T AR

4. Eric Mazur I2& % TIEAYEE] O PBL 2%

Eric Mazur ZfZ13/—N— F REDIGHYHSEOH B L L TR THHELTH D hio,
[FFC Y FREE © D AR A S T W 5, 1990 FERK) 0 12 KEIBEEERE 12 351F 2 BT 25
4k & LT Peer Instruction (PI) ZB¥E L. BIECTIEHROI FIF AT cHEINT
W3,

AlaEAE L 72D 1%, Applied Physics 50 (AP50) & W) # LS BRI N ETH 5,
BE LTI R L B L I RTEEFERTH L, COREZHBLALEKIZ,. 7rYx
7 MO ER 2 2 & THERYB EBHFERROORB) b5 Th 5\, HARERY
# (self-directed study) Z{E#T 2L TH-7ZH 7%, HEIFF—LTHHNO T vY =
7 ERITITEDPSED I TV S, FEEREIZ, HEH & KBHOFE 2825 50 3
R 9™ >, 3> 7uy =7 M) T, #EIZ AP0 D72 D ITHT L < i S 4,
HIRA 7 V)=V hRXT7Et=2A 7074 HERKEINT V1S,

HAELZHIE S ) 8L BYID 1 D HBORRFEELEDOHTH 7, 52D 7 —7HHH #
ATELT =IOV TENZTNRE L7, A, F—D I/ V=T I3FEO XN X —25R
MIZIERH T 274 74 7C, BIUZIL—T13 == FDiEL ZiiiLs F v — LX) oEkic
I 274 F4 7 ThHhotee TN —T134~5 A6 0, i, ¥ENEDTES -
iz s FEPREEZ L6, TLEV2IT) INV—TbdH o7, HIRNES>TDIZEERE
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DTVEVEBNIDESI TH o, LY aXz/leBoiib NZ—AbE56 3, FPEDIRs 5
WH HRE o772, Bll#Z T2 L &2, “That is a good question.” ¢ FTHTEZHEL., E
MICEZIRD 5, RIS R— VBB S - 1ihiTld, 7L 8 vy OfEFIcB L TIEEED
BE->TEET—RHAZS%Z)TH b,

COFFERZTRTF —LTHEEIEHZITHoTCVE720, VL= FIFEETH D, mID
7N — 703\ T FEEE SR T, Mo ELE LS SEL ML TICHSOMEZ R TIF
THEER T VI DI N—=T 3 L, BESHEL Tr6d, 3RIZV—7570%21T9, ¥
. T BHNCITo 7z pretest DB E Y 2 v — B N— AR B, Pre-test D
oA 2 m e, POLRE, ARAIRRIC L . SV — TICENED» S 1 £ HHED S 2 44,
AL S 1 A XTI T 5, 612, Pz vy—IBlHL T, K148 M%34
DLy IHABDLE S, “HIZX, Mission to Mars £\29 7ud =7 FE2Ro¥ T, 1
BERTD-DICHEEEZZo5NS 45D AF)L (Note taker, Manager, Enthusiasts 7z &)
IOV THDFH S ¢, ZOHHT, SHPBERAX LV EZROALF—L2HERE 5, =1
H % Myers-Briggs Type Indicator iZ3E2WT 7V =731 % T %,

SRIOREYZEL T, FEOEES LWIHBNE TV NIl E 2T 5 & L bz, 8
IZ “learn how to learn” &£ W I EEHDOARE GAURD 7D TIEH) Z2HICOFIE LI LT
59 A= NVEZDOBE DRI S B % BIT AT,

(o)

5. YX—IEERITIN—TEDOHAEXR

5-1. Learning Catalytics

Learning Catalytics 1%, Eric Mazur, Brian Lukoff (B¥M4Kfiz~ A —) - 7L —7 D
K2 F2). Gary King ({TE#RI#8z2) 12 k> T 2011 47 HICBA% - £ I N, 2013
EAHICHRRRBBEO X 74 7 av7a~<Y v b Pearson 2VEHIN L T, FHEIC K-
7= (http://www.pearsoned.com/pearson-acquires-ed-tech-startup-learning-catalytics/#.
ULEYVtJdWSo), FA7- B I 7 €% L 2236 P8 L T < 417 Brian Lukoff [ &, B7E I
Pearson D2 % v 727> T 5%,

Learning Catalytics |Z. Learning & Catalysis (filt#ifEfH) ZfHAaGbE EETH 5,
ERT UL, EEMETELETO RS ) D, BAENICIE, 779 F - X=Z2DHIT - FFHili
> A7 . (cloud-based learning analytics and assessment system) THH., 7V v h—D
EWETHE, 7V A—IFKHBETOHEIEA 577 T4 7%y —NVELTHARTHE
K LT3, Learning Catalytics (&, 7V v A—DRAZFTOBZ LI & L THFEINL
V—=NVThHb, BEIE, 7V v A—DADTEI LY =)L (A<h, ¥ 7Ly MR, / —
Py aviE) THLARVAVATLE L THEHTE, ZE0ERADSIORME S HHE - [
B ESAERRDRET, IV —THRED D DERE Y TV A LTHEILT7 4 —F Ay
JTELEIHIITE>T0D,

X 2%, 2013410 H 10 HOHEEEY v A7 A Thfbliificd 2, A2HIAT 7
EOMZBEEIM GRS, ZOHICHEZRAITHEZRAL L) IR I N5, 4 LOHEHDOE
BOR KA EEL L ONESATH S, 77T N SRIERH D, EEXKIZ16%THD Z &
DNSI L ERINT0 S,
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Learning Catalytics

[COE&IE. ARN—RvhILhbHT=AT
PBTY. COBERICF. ATIBICE TS
SEEOAEICET SV ONDFHNY
ARENTWET, HU-OEEICKHZHE
FANT. EOARERLEELY, |

* 91w h—ThE{THOK(R TR, 2T vk
Wk, =k )
* BRI ORETR(TEOK

2 Learning Catalytics TIRTREN=-MELFE-EDOERER T
(Hi4it) https://learningcatalytics.com/ (HZARZEDFWIZEM L 72)

X 3 O, FRE 2 BALFEELLDBEEOTICE IS IF>TVRENERR LT ET
AVANT I avyTDODIN—T " T4 AAvavBE)ERENICES XS, 7V— Tk
BT 2 EHREHEICEZ TS,

Learning Catalytics

*ET ARSI AVITE T AT AHvia |
UHEYEEMICEDESIC. ESAICHEDS B
WT. ' IL—TF#RAL (peer matching) 2R3 %
1E3RE. VT ILEA LTHEIZER 5.

K3 Learning Catalytics TIRERENI=JIL—THRBED 1= DI1HHR
(Hi4t) https://learningcatalytics.com/ (HAZED I IZENM L 72)

Lukoff KO FHP Z2 DBEDHFEIGE I LU, BALEBERTEL L) T LT, R T
Z MR IBEETHOCONZIFZEAETRTOEREZ A NN—L TS L) HIREZIT
2o 7V A—THIETE ZMEHROHIFIZ, BEOEAZIHIT 2D TH > 7D,
Learning Catalytics 23 2 52 X ) I, KRR THIE D2 DIA v I 77 T4 7TEHER
BAZEDTREIC 72 572 % 9, Learning Catalytics 135D & Z A 13RI THAE X LT v 3 28,
Pearson ICEHINS N/ Z Lic kD, 58, GEGICR2D0E ) BRBP N R EIAHATH S,

5-2. Peer Assessment

4THENLEL YT, SRHZEL X —VE&ED NInHYHEY:, 0% (AP50) &, 1
PHT1 7—=—DXR=AT320D7—<%%H PBLDOY 7 ATH 55, PBLTH 3 L[EKFIC,
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TBL (Team-Based Learning) O¥:i%d H bt b O EHEHPEH I, ZDOOMHAD
FHENEBE N T2, BV E I “No lectures and no exams” T®H %,

PBL T LIE LIS 12 023, HEREA L ARKEH 2 W Iicli, S e 20 Th 5, &0
b, L - H¥ED L) %% C OB Z E T 5 HARIARO PBL Tld, PBL 721F Tldab
PRAGRBHICOD R wE W) ZEMPREE I NS,

F7. TBL CHEIC R 2 DIZ HATOEE L F— LA TOYEZ OPICHLIE 50TH 5,
F—LTHEIEL L, IHEHANOEEDOMLAFICENEL, FAICLT7 Y —I4 7 —2EFENn
%, ¥, WENEF — L TIro7c & LTh, RN R RGN IS8 A A7 2 5,

PBL & TBL oWk Z HbEd b OREICEWT, 29 LEMENONINZED L) BB TXR
INTWTDEAH D,

(1) #EEEH ——No Lectures
AP50 Tlx, KE<HI T, UT D4 HEOAEIGF N THbI T (AP50 TORLATE R
Ic& %),
(D Reading assignments & NB > 25 & (#ZF4)
#2713 Reading assignments (HE 7% 2 Fil#H) 2F 3T A TitA,. 20%, NBT 2
FLEMCT, BEHOOMBRPEMZ EICo W TR TH#ERT %, NB > 27 41k, MIT
DEEDHIE L7, TXAPANDEREZ Y = 7 ETLRMTEL Y AT L4 TH 2 (nb.mit.
edu),
@ Problem sets (FZZEN—ZEN)
FELLIE, BETXIANTRABZEHN L TRRT 2 2 L5k o5 L) HBIFEM
Rof#E»G 2 6is, TNOHERMIC—ATHE, BETTF—L X N—Ligml ., SN
WIRC TIEIET %,
@ Readiness Assurance Activities (RAAs) (JZFN)
7uy 7 M) HEHERSTE TV 202/ 208, ENTE T AT A,
ZDHK, F—LbAUN=LHEHT D,
@ Projects (BZZEWN - 44)
PBLO 7wy =7 biU#H, Ziud, N - STF — LTI T,

(2) F1{fi——No Exams

AP50 THHli#ls & SN TV DIE,

s F—LAANDEBREIZOWTDF —L XA — b DER

- B DEBEEIC D WT D & 74 7 F B O FH D 1EE S

« F—L A= FDEBEICDOWTDH % 72 DFMN D IEHE X

Thb, RMEEZNTHRIRTE2VRAY - T—Fv 7, Bhoariru—n, FHOACEK
Z3EN T 2RI TH B RIS D %,

No Exams &\ o TH, KFEDEKIETH 5 DL E, R (28 Ttz v, APS0 Tl
FRD 4 5D EIEECOWT, DITD X9 il - BHE &G CHEERHi M Th Tz,
ONB & 27 LA~DOHBK (10%) : B & D244 OB R~ OJEE TRl
@ Problem sets (20%) : Aoy OPfEE (N#OR) % 3 BhE TR
@ RAAs (30%) : HoDAaT7 EtF—2LDRa7% 50%73 Dakii
@ Projects (40%) : 70 = 7 b OFHiiEHE OL— 7Y v 7) Tl
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PBL - TBL BIDFZECTIZRGERD IR 2 7 A v BRI b 2 L, £/, 2T,

PENSE &P FERERS LGRS, AAEE L F— 2B R Ez vl E
MY, X500 E b 2 L%, ML 7,
N ———= RRA=) TN —=TDIREHNTMED b
_i; HIRINIES>T-DIE, v A=« FJV—=T7ZDb
D, THOAPS0D 7 ZAELEFEL LK) IcF—
LT, WITHLOLHEA /) R=Yarvitnwy )/
Bzl FMIRDHATVWARZ ETHHT, 7
R=)V« Z—=T712F, FAF 72 » o6
DENZER 72 £, FHEEBERIRICE > THHE
R 20 AR OMEE B4R ZER TS, #
LT, 2oxnznn, HOWET —~% b
L, SR NBROEEET 7 a v ) —F
D74 —=NVFELENS, F—LELTHENINIIR—)V « TV —7 DR Z LA L T
W5,

TNHRED) —F =y T2 RIEL D OBEA /) X— a v 2 LR T HE % HM
W5 ZENTE,

(IF )
6. Joshua Greene [Tk % T#HEDER] OFRE

SRISEL 72 TH20HY) O#FEIE, Faculty of Arts and Science @24 100 ~ 150
SR NRE L EBR¥ETDH B, H2YHEMIZ Joshua D. Greene (assistant professor) T&H 1),
frEp3EER. fMRI (functional magnetic resonance imaging), TMS (transcranial magnetic
stimulation) , J&E{x5 & 2 o 7 BN & BERE 2 P & T 2 0B E 2 T L
5,

MDY ITB W T, AT, RO OREENL: P Ey 7 Th e, B
DZAL, MEEANDRRGE, AT VA S A 7, A, thSWHEFHE V=77 ax X,
RAIEE S, fE2TENE X CHETENC S T 2 M 228 T2, Shl, 28l L ZIRORE
T =N ANESTTH > 72,

BEDIEAIRGAR TR BB o PEANO—T@E T TH > 7, BAERHIZ <

p——s AR A PIcTy 73N bOEYY
Ya—FL, LYax LTS, 2L T
B DHED ST IZOR AEST 12D W T oI
M=Q@ERFDHADOEYIEL ThH -7, HED
LTI ETHHS, AT A4 FogabIEHEIc
%hrote, REDFEEN) —FPCERZL T
B, BRZ2RRLERS EXERZEWDICE S
Tz, BROREIIRHCER T & ko 7205,
LD O EMIVICER] T B8 b o 7o, $BER,
BANDOLEDPBBEIERM L Tol, Tk,
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DEEEZ, BHINARBEREA T AN TH o703, FARIBIERFICEDICZHEL TED . ZONAEIR
RN DDTH o7, BELIE, WD O EFTHEVEETH % 2 L2 WD TR
ST NBEHETH >,

(CULRY)

7. TEAL (Technology-Enabled Active Learning) T® [#)E¥WIEE| DinZ

MIT 13312, TEAL &\ ) HETORELR YL, MIT Tld, YHIZEEE OO
General Institute Requirements ® 17FHD—>TH %5, Z O DOFFEIZ8.01 (AL X)L)
£8.02 (WELRNL) D06 E>TWwd, TXRTOFEIX TEAL TIT I DI Tldxk
CLFEDHT DA THEBIERDORELIENS, CoBHEII, %3 (2 KH) . B2 (2 FiH)
LB (recitation, 1) 22574 > Tw 5,

WH RAEL B2 Y LT 3% A3 Peter Dourmashkin & v 9 B cdh > 72, 2
DHEETHET - A ALF7 7> av (PI) k%> Twi, ConcepTest Z Concept
Question E FWIHLAEICRL T2 Y v A—TEZZMERL Tz, PEMT 4 AA v a
YETHEEIE, ARHICE» SN, HEDORTA FR—F2fiv, BX2EHEES LN, 2
~S5ENDITN—TTT 4 A Ay yarzifoTnl,

COHDEEIBEBOITHDIED» 57720, HEMICIZPOATETH -7, 205, D
2011 421 MIT IR 2 L 22 Bic i3, IHEBEEZ 5O TRy Lo T, &AL TA 23
FHTT) KOEETHE LB, BECT 774 7R&ETSML, PH-HELLTOEE
R EDEENEFEO DD RDLNT WD, FEIEFT 7NV NV—7%A, TAIZH
FOHLB T — 7N FIEEOF = v 7 EEETOALEDOY R — 2179, 2Nl
B D HARMIZIE TA 234 L T/,

WED S HEHEZAATHAOEOEEZ L LTw L 2oicid, SRR (Bl ZIE,
PLEWVH T 54 75— 7OEER TEALEED & 95 EBEOZMFYA v OfiE) #
b THRZIEZTTRL, = T2->T, Z2OHEZETT 2URICET 2008 (F121X, 3
MIE22E2 § 2T HE & TA OBFEERE) 2179 LR ETH S L7,

R o)

€/ R = SRV N T TR & SN | G VSN A 1)

- 375 -



ESEHERRRMETA 201365

Harvard & MIT SA&EEHRIEHRE

URA—VBIRT IW—TEORRRR —

mT EK

SR E LB =

e Harvard EMITICBWT, 79747 5—= 7 FHilC
ARRZICETEEBEREDHMZLET S
e Harvard
o WEHWEHEMRR
Derek Bok Center for Teaching and Learning
HILT (Harvard Institute for Learning & Teaching)

e MazurZ' )L—7

PBLZ5 X (AP50)
Learning Catalytics
o —HRDEE
Social Psychology
o MIT

TEAL (Technology-Enabled Active Learning)

e Ara—)L B

Day Time Place Event Instructor/Interviewee
1:30pm Meeting with Dr. Natera Dr. Angelica Natera (Host)
March 4th | 2pm-5pm Visting Prof. Mazur's class (AP50) Prof. Eric Mazur
Harvard
Monda: .|
( y)
Som-6om Meeting with the Science Education | e
pm-5p! subgroup of Prof. Mazur's group
10am-
B 11:30am Campus Tour . .
larcl :
i L Catalyt
A — earning Catalytics
[PIFELID (Technology-Enabled Active Learning) - Feter Dourmashiin
9am- Dr. Te Aladj
am Visiting the Bok Center .r erry Aladjem htt . | H t I t
10:30am (Director, Bok Center) ps://learningcatalytics.com/
1lam HILT Dr. Erin Driver-Linn
March 6th 120m Harvard (Harvard Institute for Learning & {.Director HILT)
(Wednesday) P Teaching) !
1 -
2::0nl;lm Social Psychology Dr. Joshua Greene
3:30pm- Mazur's grou.p (Demons.tratlon of Dr. Brian Lukoff
Spm Learning Catalytics) 3

Learning Catalytics& (& =

e Eric Mazur, Brian Lukoff (Mazurs' L—7 . RRKY  * B7E(EPearsond R4y
), Gary King (7B (&> T20114E7 B IR %, 201354
AlZPearsonn"E ¥,

o UTIR-R—ZDEE 77 - FHfi > X7 L (cloud-based learning
analytics and assessment system)

o JUYH—UADTIAINY—ILTEH LARVAS AT LELTERA TR

o ZEGERALNOMBELHEBE-BESIMRTHAIEE

o JIL—T#RM (peer matching) D= DIEHZE. YT ILEA LTHEIC
P2 e WAL/

* U TDRSAROE#(E, Learning Catalytics® 774~
(https://learningcatalytics.com/) &Y,

E7-1YAN5TYay Learning Catalytics
D& arning t-ataly
Question

* ConcepTest® IE & %
IS&-T. BiREEEZD,
30-70% D EEIZDH . E
T TARNYLAVITHED

<30%
correct

revisit explanation
concept

Peer Instruction
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Learning Catalytics

abowt the direction of  an Delver 1 Show all results

Round 1
® .

IZDERIE RR—R PRI AT
JETY, COBERICIE. AT7IBIZHITS
SHEDAAICETHLLONDFEANY
ARENTVNET , HAT-OEEIZKENERH
EANT, ZOHAERLESL, |

* 9V H—THL{THOK(R R, 2T Lyk
k. /—k/Sya---)
* ZEGERIRHK D RIRETH<THOK

Learning Catalytics

m

*ET AVRSHAVIZHEITBT1R AT A |
UMNKYEEMITEDESIC. BERMICHED B
LT, ¥ IL—TF %A% (peer matching) IZB8 3%
1&#RkE. VT ILEALTHEITEZ S,

e

Mazur?®PBLY 35X (AP50)

e 37 HMDPBL

o “No lectures and no exams’
o 1¥ATIT—T X3

4

Peer Assessment

o RTa—)L (R

o FE I
o PBLADOHE
3XATORT—T IV, BIAICRI)—> | REBREE
o ITH/OD—ITRELIELN] € TEAL
NBL X7 L (MITTRAH) . Learning Catalytics<50LY

o FEIEEN
e PBL (Project-based learning)
MEEF vs. EBEERA
e.g. PBLEZ I TIXLELENE D F I DL
e TBL (Team-based learning)
A vs. F—L (4~5A)
e.g. 7U—o4 58— FEEF— L THEFEILEA
QLNILT. COBMBEZRILSETLEMN?

o FEEH(DDIZF)
(DReading assignments +NBY AT L [$2%44]
—AT — BRETOZZHL

(@Problem sets [#2%#5—A]
7 IVIERERE:
BERIC—AT — BETF—LAVN—LERLEE

(@Readiness Assurance Activities (RAA) [2ER]
JolzHNETHRRE:
—AT = FoLAVN—LER

@Projects
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Peer Assessment L -}
*¥F— LR—ZRDOPBLO -8 DTS R T Ls

S R =
F—LADEBEIZODVTODF—LA—LDER
BAOEMEICOVTOSH G- S DFHEDERES
F—LA—FDBEREICOVWTOHAET-DFTmD ERHES

* risk-taking. EAHDarrO0—)L, B EH #ERT 55E

FHE ST

o 4DDFEEEFBICAIL TEHE
ONBYRT LADERK(10%) : BHRELthDFEDEBA DG E CTEHE
(@Problem sets(20%) : B4 DO IRfERE (RO D) #3RM THE
QRAAS(30%) : BHHNDARIAT EF—LDARATE50%F DT
@Projects (40%) : 7O x40 Sl £ % TEE

HILT

(Harvard Institute for Learning & Teaching)

http://hilt.harvard.edu/

T

BRI DIFBEERE
o HauserkEMSNDEFF: 40005KIL
o 2011EMIC. 2REROHEBELTERE

viay
o N—N—FOREBLHBFITBTEA/RA—2a eI IELUR
[CREERERIZT
1L EEF - 2EICBTEIN—N—FOEMZEEAERD
2. BEDHE =T (TH/AS—ERFTS—DAT)
3. ZBEDRZE®RIETD
4. FHLFEITOVLWTOBEARARVNI—IEEET D
o TEMHEEIZ. cultural changexVEH T &

o R
o HILTF—L: HTM3.5A
e Erin Driver-Linn: HILTT 4L %4%—
EHMIL, KBRS LB
Boktz>A—DHIBITALY4— — IROTALIE—
I87£ 4. Associate Provost for Institutional Research% 3£ 4%
o JEE
e Teaching and Learning Consortium (TLC)

272 DEMBRENSHED (T&LEVA—DRIZET S A, BEATO
EFHMEARIZ DL T > Tlybacademic technology manager)

e HILT Symposium
e Hauser Grants

15 16
HILT Symposium .|| Hauser Grants -
—¥E-FEOMESH —RYT—O DR
DURTT L OB e HauserJ' 5>k
o F1E o 24F8
o BHiE o Mazur® ER#A 3 ££4R (2012-13)

1. Il:‘;"—*yx-&‘—xw%ﬁz’éﬁw/&—:/ay(:ourwéﬁéﬁﬁié
B

2. 8B - FH IOV TOFHRTHANGETTO—F 8BNS

3. REERBIURENET, HF - FFBITOVTOaIRYaVE
LIF3

o HAR1-BEESN

> JLELE—(RATIL-HUTIL A=) DA B B—7RE)

http://hilt.harvard.edu/pages/2012-symposium

Eric Mazur, Todd Zickler, Rachel Scherr

“Transforming education through computer vision analysis and
automated assessment”

o JIUNEBRAZSTTA4TRD RV T =R
o BT EDIFTTISIREI—3H (BHT)
o HUORML-FREXLORMRALTEZVEHHLES =HUE/ER
http://hilt.harvard.edu/pages/hauser-grant-projects
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Derek Bok Center for TEACHING
and LEARNING
N—IR—FKXZF@USA
&

http://bokcenter.harvard.edu/

({5 Derck Bok Center |

3/ for Teaching & Learning

| e
| History of Science —* |
=2 Zmemil

2013/06/05

2013/06/05

@ Teaching and Learning

1. T A3—DE

. BER
— 19755 (ZE%IL
— 19915 (2 [E DT K= oT=Derek BokKIZH
ELTH%

« H—EZXDXR
— 6400 ANNBN—/IN—RDT7HIL T« - BEF - IEE
M- T —F T I0—/TOREAVEDET

= o o o

BOT—F o ERET B0l N——FDKEI |

)Y—ZR 0T 0TS LOTEERETEIEITEH>T N}

ORI RESEOREERILACL ]
2013/06/05 EEBEMAERFTA 3

@ Teaching and Learning

1. T 3—DE

o OF A2 73—124 :Dr.Terry Aladjem

Af &%
1% PhD. 7 A hikEL &8¢ YRV i,
48 241DRE 2 REAICRSLELE,

Associate

Direstors ang  Senior Teaching Associate 1%

Associate Director

Senior  Associate Director for Public Speaking 1%

Instructional Specialist for Intemational Teaching Fellows 14

Acting Associate Director for Speaking Instruction

Technical Supervisor 1%

dninistrative Program Coordinator 1%

Staff  staff Assistant 1% #57
Adrinistrative Systems Coordinator %3

» Departmental Teaching Fellows (2012-2013) 224

(BEBE1429 D)
C TA—FTAVYIEUNBFE AN 128

(BZHRMNELY)
2013/06/05 EEBERMERFATA 4

@ Teaching and Learning

2. Efe 7055 L

* For Faculty

TILFATATDERA R AE—F a0/ T—3> /a—RT
FAL DY R— FELE IS — T IO)—FEFHDOYR—~ 2
Ly avotw3Fr—S59URTF—JIL ./ N—iI\—FAhLyPoza— /9
YRTFURYTFARAY AV =T 4TRSS — /F4—F 5 7zA—
DBHE/

* For Graduate Students and Teaching Fellows

FA—F % BEE (Certificate) TAY S L /A—ATH Ao =3F— (4
BELLY) AEANT—Fo P I70—TOTSL S/ TA)JhDEE
ISBFBT4—Foy /FEBEFERTIA T4 Tz0—83F/
NI RE—=F25 7095 L/

2013/06/05 EELERARRHRA 5

@ Teaching and Learning

2. Efe7O55 L

* For the Harvard Teaching Community

FA—FThoI7LUR /2 T))—R /BOKIAY /<440
TA—F 7 E—FaA—RDHYR—k

o IN—N—FF(—FFAS2=T1D=HD
e

- 2L DZEEHRETI—A T, OUE(Outreach
Undergraduate Education) DY R—rZ1T45

TFR/N—hRE—h—1=EDHZ (i.e. Lori Breslow, Ken Bain, Sherry
Turkle) /SR EELERH DI T H AN HEE S Ivy Plus
consortium of teaching center directors|ZZ&MIL,POD

THREK /AMRZEHISOFHMEZ T AN (EEIL12HE M S60E)

DT70%] R Gl 3
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@ leaching and Learning

3.1)V—R&

s TA—FUTICET YR

LSNADEES /OA—RADRE/TH/ACDFERGUTAEDN
ATV yRaA—=R DYy h—I\T—RAUR) /EBE-BEICHTDH5H
M FHEETA—R I\ TaR A av DB R/ RRIZR D
F4—F 9 /¥ £ D174 (professional conduct) EARY VY
FA—F LG HR—FTA T

o ##t : Tip-sheets

BHFE I REHE - TR T B FE T —F
52rO—ICAH T HE PEAORE TR
YoER

XEFA (Mazurd IL—7 - Dt R 1) 7

@ Teaching and Learning

4. LEDER

* Teaching FellowlZDUL\T
— BRI D EE Sf-Teaching Fellow(, 14ERIIZ5E 10
ERFY, BEBRETS. KELGREEEI2E
— Teaching FellowD{F #3345 ~5FF2E
— 5B DdevelopmentFH i ICL THSH S
— B2 4 Mteaching fellowlZ(E, ZFHIIZHEFFD TR H
Y, FTHBN—=VT TS5
. YY—RIZDNT

— 1S5EMMNMTTHEBRLTE:
— 20115 - 2012£F [ HMFT5200DF7 R, ETABLER
400[q]
2013/06/05 BELEMERARA 9

@ Teaching and Learning

4. LEDES

* BUE—ADOEBEAR
—BWEICONT, BTHFAEZEESLELLLDA
— ATATANDORBEESLIZDLD A ?

« EUA—DIAZLHRE
— &L FacultyL AN EAR LY
- BB D fEE

2013/06/05 BELEMRRTRA

@ leaching and Learning

5. AR

AR KZEIZHITHE2—DEY A
—JLFDEFDDEHRDEZ S
HEELTHEEELTUMNICHEET HOMEN
SiEE
—1=ELZRITBVWTHBICRIDGHBEZED LS
[ZEHNANEPRT ZDMAEEM LGN (I Z
IX—ILEDOFHD ES5(2)

2013/06/05 BEREMRERARA 1

Dot R st b
@ Teaching and Learning

—————

e

0T kg e

; R S
—— 02 o e e .
. =S DBCOFacebook
DBCOWeb T7IR—D
., DBCODTwitter @
& o BOK BLOG
l @DerekBokCenter bok blog@ T —
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Mazur Group ETEAL

o
A’.@ 2013765 .504

Mazur Group

938N (20135 EhME Z0F)
OYBMEEBHBED2OOMESEF
OEEDEENSRARKIET
PENFNES O Y MIFRET S

. —HECETAHRIOT Y MERORS A FTRT
PEELSZH

C ohE. 8E. JSULRE

7

Fr e
£ v e

J"Ii' o

PEFSUEN;

0 N—N— FREHKIEZ
o SAMEREE

0 TEBSMN

( Understanding Confusion
confusion tell us about their

Eric Mazur

2 1990FER M L HIBBE
“Peer Instruction”#1ZI18

@ BEEEEE . Peer Instruction:
A User’s Manual (1997) % &

‘“.b'-r

HEMRICETLIIOO b

. Peer Instruction Collaborative learning in large lectures.

| Gender and physics What factors contribute to gender differences

in introductory physics courses?

Classroom demonstrations Do demonstrations really help students

' learn, or do they just entertain?

| Technology and education Innovative use of technology can

enable new modes of learning

Stratagrams for Analysis of FCI Performance How can we better

. interpret students' performance when we are comparing just a few

classes?

What do students’ expressions of
learning and engagement?

“Design” in the Introductory Laboratory Is one approach to
inquiry in the instructional lab better than another?

Jite W\

J"Ii' o

Peer Instruction

4R

- DOREEETHELNS

. @ConcepTestZ# /M, ZEBDT 1« X
hyra tfAEahETED

- QEFEREHEENLL ; ZEASNKEN

| STEEIREAD by TORREAFE CER

= {l - MITOTEALZZE T DIBEH A LPI

STFAYH, Fov—4, hERETEE

J"If: ""rq"

‘“.b'-r
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(220mreER) | [ ZOconceplest |

Figurel Peerinstruction MFOH2
88 Lasry, N, E. Mazur, and J. Watkins. (2008)
- »
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AP50b

o Mazurst £ O#H L LWEEERE

'» Project Based Learning

¢ No lecture, no examinations

'# 3 month-long project( work in team)

¢ Monday + Wednesday (2pm-5pm)

¢ Special classroom with cameras and
microphones

N

L %)

di 1« fids

-

Schedule ! ! 5 !

W, 1/30 Chaz
M2/ th23
W, 2/6 £ ch2a P51
M, 2/11 é th2s
\_N‘,_z,‘l.‘!_ E Ch26 PA1
M, 2/18 3 5 L i
W, 2/20 & ch27 Ps2 P52 mmusslnn(cn 25-2¢
M,2/25 -bummc-hw-:,m

304 _ORAL PRO)|
w,3/6 Ch29 .Team Formation Activity, lumln§ Cataly&wa Tu(unii
M, 3/11 cth3o Ps3 P53 Discussion (Ch o,
W, 3/13 Chi3i Learning cmlmcs Ex al Dwgn Activi Fro]eu sals
M SN il rom
w, 3/20 5 IREAI
M, 3/25 2 haz RAAS (Ch 27-29), Tutorlal, Estimation Activity
W, 3/27 -ﬁ PS4 PS4 Discussion (30-32), a:permml Design Activity
M, 41 - Learning Catalytics, Project Planning
W, 4/3 RAA4 (Ch 30-32), Estimation Activity, Project Plannln;

Project Planning

W, 4 ;I.U PA3 PROJECT COMPETITION
M, 4/15 €h33 ~ Team Formation Activity, Tutarial, Experimental Design Activity
W, 4/17 Ch34 Leaming Catalytics, Turnrl:l , Project Pm_pnsa\
M, 4/22 g PSS PSS Discussion (33-34), Estimation Acivity, Project Planning.
W, 4/24 s Leamning Catalytics, Project Planning
M, 4/28 - RAAS (Ch 33-34), Project Planning
W, 5/1 PA4 PROJECT PGST!RIAIR
Pre-class: chapters 1o read before coming to class; Due: PS = problem set, PA = peer assessment; RAA = Readiness Assuranca Activity. 8

L=t

2 Beginning : random (/¥ % &> T,1.58)
& then : non-random
- first : pre-test; gender; learning style
- high/medium/low performing group(pre-
test)
( - each group: 1 high,2 medium,1 low
- second : project "mission to Mars”
-4 skills : note taker, manager,enthusiasts
and ?
- current: Myers Briggs Type Test
(MBTI,Myers-Briggs Type Indicator)

fite fite

BERPTEALOMIT

@ TEALIRZ

—Technology Enabled Active Learning

YR E

Bl BARRIU—2;

¢ #FELEL JL—TFE
| BB LTADEEE '
| Bl EEEEETMEY  TANE SRS L— T
SMITOMEYEIREDF T— o@h%x@«f
JU (8.01physics & - 8. 02phy5|cs7‘_lﬂ

= Ji v ‘ﬁﬁ“ £i P2 iii‘"

& {f

Your final grade In APSO will take the four course components into account a5 follows:

Assessment procedure

+  Contributions to the NB system [10%], assessed on quality of your questions {or answers to other people’s
questions)

s Problem sets [20%], assessed on your individual effort and the quality of your self-evaluation

= RAAs [30%], by both your [15%)] and team scores [15%]

#  Projects [40%), assessed on meeting the project criteria, as outlined in the praject brief.

You will receive rubrics that explain how each of these compenents Is scored.

"

di-fe 3%

Chemistry

TEALOMITTOMED I+

8.01
Physics |
\nrtltute
) 8.02
/ ".I \ Physics

\
| PEEESEEE

4 http://mit.edu/firstyear/2016/subjects/girs.html

7 -
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e
TEALOMITTOMED I+ PhysicsZ &g L2 L &

B.01

@ taking and passing the subjects here at MIT
3 8.01L '» (for 8.01 only) receiving appropriate
Physics | [NSELHlL WG oy Advanced Placement or International Exam
\ credit

'» taking and passing the 8.01 or 8.02 Advanced
Standing Exam

¢ receiving transfer credit from another
university (MIT validation exams also
required)

8.01

8.02
Physics II

- 4 :",r.- 7, sﬁ'b" .,*'i' 7 ™

Class schedule and location TEAL
9 sections of 8.02 in 2 different TEAL 0 # 8 : Peter Dourmashkin
rooms (32-082 and 26-152): " —Senior Lecturer Department of

8.02 Section LO1 Meets MW 10-12 and F 10-11 in 26-152

|5 8.02 Section L02 Meets MW 12-2 and F 12-1 in 26-152 . Physics, MIT g
4 8.02 Section L03 Meets MW 2-4 and F 3-4 in 26-152 , —Associate Director Experimental
2 8.02 Section L04 Meets TTh 9-11 and F 9-10 in 26-152 Study Group ,MIT
+ 8.02 Section LO5 Meets TR 11-1 and F 11-12 in 26-152 » TA
' 8.02 Section LO6 Meets TR 1-3 pm and F 1-2 in 26-152 \ S
- 8.02 Section LO7 Meets TR 3-5 and F 4-5 in 26-152 s
4 8.02 Section LO8 Meets MW 12-2 and F 11-12 in 32-082 AFREDTA
» 8.02 Section LO9 Meets MW 2-4 and F 3-4 in 32-082 —>ZEEDTA
IY-FJ .IH” ‘ﬁ,b'-r ”_,.‘__ AV",- - IY.F’ .Kﬂ ‘ﬁ,b'-r

Weighting scheme
Task Weight
Test 1 15%
0 B4 - 12units ) =
2 2% : lecture(2h,2h)+recitation(1h) . — 2%
\& #&ﬂé . 8.02 Course Notes, Introduction To Electricity Ci‘::;? gﬁl?om;s g;:
and Magnetism, by Dourmashkin, Belcher, and Liao ) Friday Problem Solving 5%
(OnLine) Experiments 5%
=3 R R 100%
2 5 : TR R 3E+ BRI ERFinal Exam (
Breakpoints
A >=+95 <95 and >= 90 '(50311:1%!6
B8 <B85and>=80 | <B0and>=76 <76 and >=72
c <72and>=69 | <69and>=66 = 66 and »= 63
D <63 and >= 59
> f.'-!'r"‘" ‘ﬁb,\. Ji."fq" N > —— — 50 .i."fq" N
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Harvard & MIT &5k E
D3 fHEF

Harvard University 2012-13 Course Catalog £ 9

# 5 : Joshua D. Greene (assistant professor)

@M

1TEh5EER . fMRI(functional neuroimaging), TMS(transcranial magnetic stimulation),
BARTHIE 2 W T E R & B E

@5 H Y

EREOHEGRAHEME L2 7 r B AL > TED I ISR, BT e 22D L)
iZary ha—LT500EHLMNITH L

@ ETHAVHEr D 2 HT 1k A

A EOETERHIET (FERISCEBSICE L CRE L CTiE Z 2 W) 138 A CHEBhR) S
IZR o TRRSH, DR LR ZEEAEE (X0 Kb o0& RIET S Z &4 BIEI A
TEarra—rENt@Mmr et R Lo TRhRaInNd

=¥ D

KBTS Faculty of Arts and Science
HiH : 2012-2013

REfE @ 1:00 p.m. — 2:30 p.m.

i Byt #—D

FA#E : Half course

KGR

@i % (description)
A HATENC B 5 = DB RONFE L OV IZ DWW T DB AR
ey
- R, RBEOR L, MBA~DORME, AT VAZAT
R LN S DSl
S EERE S NV—T - Tak R
* X NHIRE S
- [AFESBITENRS K OVH HATENZ 51T 2 HIlr
Notes
This course, when taken for a letter grade, meets the General Education requirement
for Science of Living Systems or the Core area requirement for Science B. This course

meets foundational requirements and should be taken before courses at the 1000 level
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or higher.

| EEIE S

(N7 AR S WN:D] ]

BRI « KB ORI (R— /1 IGER=E)

Za/E L 100~150 4L

BOAREEEL : 72 L (LY = ATEFERTIC up)

BEOHED ST - Oxt AREFIZ DN TOHBA—QERFOMA (Z0M0DIKL)

HEOFLY « LIZh<En, AT7A4 FOEL L THEL,

2Ok
AFFEEEN /— F PCHFZE (WmIiXEE, AE. Gmail)
IR (HEZ RN OAEAEAE - « )
BRI OERITR T SN TOARWAERIICER S H Y

RS T BAOFAENER,
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