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Student Reaction
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22

What is TEAL?

Technology-Enabled Active Learning

A merger of lecture,
recitations, and hands-on
laboratory experience into
a technologically and
collaboratively rich
environment

Why The TEAL/Studio Format?

Large freshman physics courses have inherent problems
1. Lecture/recitations are passive

2. Re-introduced experiments into first year physics which
had been missing for 30+ years

3. No labs leads to lack of physical intuition
4. Math is abstract, hard to visualize (esp. E&M)

TEAL/Studio addresses these by
1. Replacing large lectures with interactive, collaborative
pedagogy
2. Incorporating desk top experiments
3. Incorporating visualization/simulations

John Belcher 7

Belcher: Motivation

«  Lectured the 700 student 8.02 (E&M) from 1991-1994, with some
suglczess. as measured by the student Student Subject Evaluations
]

+ SS8E Evaluation 8.02 Spring 1994 [Lecturer] Professor John Belcher is
highly praised by most of his 8.02 students, "He was one of the best
professors | have had here -- interesting, relevant, and a good teacher,
He is funny tool”

+  Belcheralsoreceives high marks for his ability to explain concepts
clearly, his preparation, his organization of course materials, his clear
use of the blackboards, the use of lecture demonstrations, the outlines
he uses in lectures, and his reviews of previous lectures. Most class
members praise his attitude toward teaching and toward his students:
“He definitely knows how to teach,”and "He cares about his students.”

So what'’s the problem, why change?
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What’s Wrong With This Picture?

+  The SSE comments above were based on 175 responses
to a questionnaire in class in the last week of the term

* There were 700 students in the class; 175/700 = 0.25
Learning Objectives

+  The failure rate was 12%

+ What'swrong: low attendance, high failure rate, no
laboratories

+ In 1999 there was a unique opportunity at MIT due to the
generosity of Alex d’Arbeloff and Bill Gates

9 13
TEAL Time Line Learning Objectives of TEAL
Models:
Falliz0%]-2 el bile B (Ja':k,W“SO”) Create an engaging and technologically enabled active
PrOtOtype NCSU's SCE'E‘UP (Bob Beichner) |ea|'|-|ing environment
Off-term E&M 8.02 Harvard Peer Instruction (Mazur)
Spring 2003-Present . o
Scaled-up Move away from passive lecture/recitation format
E&M 8.02
Fall 2003-4 Incorporate hands-on experiments

Prototype
Mechanics 8.01

Enhance conceptual understanding
Fall 2005-Present
Scaled-up
Mechanics 8.01 10 Enhance problem-solving ability 14

MIT First -Year Physics 2006-7 Broader Educational Learning

Fall: Number of students = 948 Obj ectives

* B8.012 Mechanics designed for Physics majors (165
students)
+ 8.01 Mechanics TEAL format (530 students)

« B.01L Mechanics for students with weaker mathematical

Develop communication skills in core sciences

backgrounds (72 students) Develop collaborative learning
+ B8.02 E&M TEAL format (109 students)
+ 8.022 E&M designed for Physics majors (72 students) Create an environment conducive to learning

and teaching
Spring: Number of students = 835

+ 8.011 Mechanics (95 students) Develop new teaching/learning resources
+ 8.02 E&M taught in the TEAL format (630 students)

+ B.022 E&M designed for Physics majors (110 students) 11 15

Teaching Staff Fall 2006

Subject 8.01 | 8.012 | 8.01L 8.02 8.022 | Total
TEAL Semi- | TEAL
TEAL | (Off-Term)

Students 530 165 72 109 72 948
Administrator 1 0 0 0 0 1
Faculty T 8 2 2 3 22
Grad TA 8 2 1 1 0 13
Undergrad TA T 0 0 2, 0 T
Undergradgrader | 16 By 2 3 2 28

Weekly Schedule: 5 hours a week

TEAL Sections: MIT 2 hours, W/R 2 hours, F 1 hour

Mon TEAL Sections: Lecture MWF 1 hour, Recitation TR 1 hour

TEAL Teaching Constraint:

Same number of faculty teaching staff as in the traditional lecture format 1 2
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Components of TEAL

Classroom/Learning Space

Weekly Integrated Modules
Interactive Presentations with Demos
ConcepTests

Visualizations

Desktop Experiments

Problem Solving Opportunities

Online Homework (Mastering Physics)

Classroom/Learning Space

26-100 Seats 866

The lecture hall | learned in and still there today

Laval IV

17

18

20

Seats 88 Level ¥

Trying to have it both ways 21

TEAL Classroom
A W

F|
Collaborative learning (Modeled after NCSU's Scale-Up Classroom)

9 Students work together at each table of 9 students each
Form groups of 3 students that work collaboratively 22

Integrated Modular Approach

23

Integrated Modular Approach

Sun On-Line: Mastering Physics Assignment: Preparation for upcoming week
MoniTue In-Class (2 hr): Presentations, ConcepTests, Table Problems

Wed/Thur In-Class: Presentation, ConcepTests, Table Problems, and Experiments
Thurs On-Line: Mastering Physics Assignment: Problem Solving and Tutorials

Fri In-Class: Group Problem Sclving Session

Sun Physics Tutoring Center: Help Sessions

Sun On-Line: Mastering Physics Assignment. Problem Solving and Tutorials for
previous week

Wed: Hand Written Problem Set Due

Friln Class: Short Quiz

24
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In-Class Presentations

Students are expected to complete weekly reading
assignment before the first class of the week.

Active Participation mixed with ‘traditional lecture-style’
including lecture demos

Concept Questions using Personal Response System
(PRS)

Short Group/Table Problems with student presentation of
work at boards

Presentation of material using boards (or slides)

26

ConcepTests / Peer Instruction
Model: Eric Mazur's Peer Instruction based on ConcepTests

Types of Questions

* Based on Confused Points in Pre-Class Reading (Just-in Time Teaching)
Breakdown Complicated Problems into Individual ConcepTests
Conceptual / Analytical / Estimation

. Expetiment Questions

- Student Background / Evaluation

Methodology

Individual Response

Group Discussion

Second Individual Response
= Closure Discussion

Tested on Exams

27

ConcepTest: Conservation Laws

A tatherball of mass m is attached to a post of
radius by a string. Initially it s a distance ry from
the center of the post and it is movinﬂ tan%nﬁally
with a speed v . The string passes through a hole
inthe center of the post atthe top. The string is
radually shortened by drawing it through the hole. )
gnore gravity, Until the ball hits the post,

1. The ener%y and angular momentum about the m
center of the post are constant,

2. The energy of the ball is constant but the angular
momentum about the center of the post changes.

3. Boththe energy and the angular momentum
about the center of the post, change

4. The energy of the ball changes but the angular
momentum about the center of the post is
constant.

28
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CT: Conservation Laws Solution

The tension force points radially in; so torque about central point is
zero: angular momentum about central point is constant.

Small displacement has radially component inward so work done by
tension is not zero. Mechanical energy is not constant.

~ 29

ConcepTest: Bent Wire
The magnetic field at P is equal to the field of:

a semicircle

a semicircle plus the field of a long straight wire
a semicircle minus the field of a long straight wire
none of the above

N =

30

ConcepTest : Bent Wire Solution
Answer: 2. Semicircle + infinite wire

-

All of the wire makes B into the page. The

two straight parts, if put together, would make
an infinite wire. The semicircle is added to

this to get the complete field 31

Desktop Experiments
Put lecture demos into students hands

Groups of three students take data in class using
LabView software.

Introduction to experimentation
Integration of concepts and experiments
Graphical representation of physics concepts

Analyze data as part of take-home problem set

32
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Desktop Experiments

Visualizations
35
Visualizations
http://web.mit.edu/8.02t/www/802TEAL3D/ -
36

26

Mathlet

http://www-math.mit.edu/~jmc/8.02t/SeriesRLCCircuit.html

Series RLC Cirouits

Davelopars: Jean-ich sl Claus, Prof. Haw {hath D 3, Dr. Patar D 3 7

Problem Solving Opportunities

On-Line Mastering Physics:
1 Problem Solving

2 Tutorials

3. Reading Assignments

4. Pre-Lab Questions

In-Class Concept Questions and Table Problems
In-Class Group Problems (Friday)
Weekly Problem Sets

1. Multi-concept analytic problems

2 Pre-lab questions

3. Analyze data from experiments

Six Quizzes and Three Exams 3 8

Polya: How to Solve it!

. Understand the statement of the problem — identify
assumptions and givens

Plan the Approach — articulate a strategy that may
involve multiple concepts and problem solving
methodologies

3. Execute the plan (does it work?)

4. Review - does the answer make sense?

39

Final Exam Question F06

Probless 5 (30 Points) A pulley of mass m,, radws 2, and mossent of inertia abost ity
cemter of mass 1, i suspended from a ceiling. An inentensibie string of negipble mass
is wrapped aroued the pelley and attached on one end to an object of mass m, and on the
other endto ez object of mass m,, with m, > m, . At time =0, the objects are released
froma rest

) Draw free body force disgrams for the pulley and for the twa objects. Doss the
nension i the sming hve the sume value oo botk sides of the pulley”

b) Wrte down Newton's Second Law fior the mwe objects.
€} Write down the Totational equatice of moticn far the palley

) What is the comsmint condifion berween the magmitade of the asqula
accelenation of the palley and the magnitde of the acceleration of either cbject?

¢) Find the direction and magesmade of the acceleration of the rwo objects

40
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Final Exam Question F07 Interactive On-Line Homework
o 1. it dg o ke, A i g f il (Mastering Physics)

s is wrapped around the pralley and attached on one end to block | that hangs over the

edge of the table.  The other end of the string is attached to block 2 whick slides along a

table. The coeficient of shiding friction between the table and the block 218 i, . Bleck 1

Bos mass my and block 2 has mass m,, with W, > M, . As time £=0, the blocks are . . . .
released from rest. At time =, block 1 it the growmd. Let g denote the gravitatioeal On-Line homework with hints and tutorials
constazt The geal of this probles i %o find the magnitede of the acceleration of each

block. Express your answers 1o the questions below in terms of m L, R, m,, m, p,,

and £, 1 needed

Sunday assignment focuses on the weekly reading
assignment

2y

Thursday assignment focuses on the material

covered that week.

a) Write dows a plan for finding the nspritde of the scceleration of each block.
Make sure you clearly state which coocepts you plan to wee 89 calculate any
relevant physical quantities. Alsa clearly state amy assumptices you make. Be sure

you inchale sy duagrams or betees that you pan o use Review problems for exams are available with hints

1) Fisd the diection and maginude of the aoceleration of the block | Banging over
the edge of the table.

¢} How far did the block 1 fall before usting the gromd? 41 45

Socratic Pedagogy

Demand Appropriate Response

Problem Solving
An MIT Education is solving 10,000 Problems

claire massan

[ 0 ettt pecio s it o mass g v n, "
. . . . . ;‘::ﬁ:‘:::: ::‘r:‘u‘l""'d"h‘"lf;:’l'l'l‘:‘::hu ey aiemr s oG ol ATt vtk 1, M, £, 0, und e
Measure understanding in technical and scientific gy cad oy L sdemiglie Sl s Py
courses st it nm" =
s i B e -8
Expert Problem Solvers: Problem solving requires "“:' —
factual and procedural knowledge, knowledge of roblem Statement & Figures
numerous models, plus skill in overall problem —
solving, |,, . Eallistic Pendubam
- o Fand un enpression for Po, the aukial spesd of the fesd chpst
Problems should not ‘lead students by the nose” but = e e
integrate synthetic and analytic understanding | =
| =l o]
Regular Practice 42 Requestable List of Hints (plan of attack) 46
Declarative Hint
Eallistic Pendulum
Find an sxpression for U, the mitial speed of the fred abjet. Hints open on
_tequest in any
- - Hint 1. How ie spproach the problem e order,
Generating A Problem Solving P —————
st freat the collsion and the folldeW P Tung a3 two separaie events Thisis a
Identifiy which ieal lar e li h i -
Culture e e sareng. | Declarative
snd then relate the two expressions to find t Hint
Hini 2. Detemine which physical laws and principles apply [ Open | '
Hint 3. Describe the collision | Open | It |l'|f0l'l'l'l$,
Hint 4. Describe the swing [ Opan] Suggests,
Hint 5 gz | Reminds, etc.
‘Thés hird will be visible sfier you compilets previous Sem(s).
43 47
Problem Solving in First-Year: Socratic Hint (Subtask)
Changing Student Practices -
In lecture/Recitation formats introduce new weekly one hour e =
Problem Solving Sessions supervised by Undergraduates at the kel ek h ol ke This hint is a
University SubTask
Not considered homework L It Requests a
—=. S Response that
Collaborative active learning . — helps answer the

= main question.

Suitable for commuter student population

Express your anewes bn terms of sume or all of the . .
e et o ety . Responding is
Keeps students on campus oaEg optional, although

informative.

Graded by undergraduates

« Acceptable; worked with others but written solution is own work

« Un-Acceptable: copied from others 44
«  Students with only acceptable grades are invited back as tutors

48
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Wrong Answer Feedback

3 Conical Pendulum - crmct Deplorer =10l x|

Hist 1. What's hagpening here?

Assessment

Professor Judy Yehudit Dori of the Department of

Ltk vt i o ths SNias Fiuemiats i ;zzdba‘-:k Education in Technology and Science at the Technion.
eouup ok o the bessos i ns acewMcason f B B resses )
o W " ..-‘ s | Particular Dr. Sahana Murthy Experimental Study Group MIT
Hisi 2. Fisd the v [ Open | Errol’{s} in
o] Student’s i i i .
it e Tt e Response with We use a \jrarlety of assessment techniques, |n_c|ud|r}g the_
e L e - dvice or traditional in-class exams, focus groups, questionnaires (in
S e / challenge addition to MIT's CEG questionnaire), and pre and post
T [wgamihets) 5] testing.
49 5
Research Instruments
Assessin
. 9 Instruments
] Variables
e oo i Problem Solving e itz
ok e R e e problems
ST e Conceptual 1. Pre-tests and post-tests
el e L Understanding | 2. Spatial tests
& e T e 1. Mid-term & post-term
g ) o Attitudes questionnaires
| Follow up: examine solution 2. Focus discussion group
- Important feature of solution =
- Asks dependent question

TEAL in Action

QuickTime™ and a

51

Does TEAL work?

52

28

Pre/Post Conceptual Test Scores

N students = 176

N students = 121

- s u s w3 m# =E

m/«‘:; — . - — e

pesze2JEES

Experimental group - Fall 2001 Control group - Spring 2002

55
Relative Improvement Measure
Fall 2001
{ #Correct e — ¥ Correct _m‘
(e} = L # Quex::m— # Correcl,,:m J
Group Experimental 2001 | Control 2002
N (@) N (@)
Entire population | 176 0.46 121 027
High 58 0.56 19 0.13
Intermediate 48 0.39 50 0.26
Low 70 0.43 52 0.33
56
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Relative Improvement Measure
Spring 2003

o { #Comrect ., —# Con'eclm_m\
()= ¥ Quosttons—# Correct,,, ..
TEAL N {Q)
E & M Spring 2003

Entire class 514 0.52
High 40 0.46
Middle 176 0.55

Low 300 0.51

57

Study Limitations

1. Attendance monitored In Experimental Group, not in Control
Group. At end of term, 50% in Control, 80% in
Experimental.

2. Demographics of Control and Experimental Groups different
(not true in Spring 2003 comparison)

3. Experimental Group used a mix of both analytic and
conceptual problems in class, Control primarily analytic.

4. Control Group pre- and post-tests volunteer basis;
Experimental Group tests counted toward course grade.

5. “Teach To Test" in Experimental Group? Hawthorne Effect.
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E&M Lower Failure Rate

15

10 ] ]

Fail Rate (%)
[ ]
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Increases Seen Long Term
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Pre Test Post Test Retention Gains

‘:nlllu [mII ¥.I.E Hult, L. Breslow, & F. W. Belcher (2 tH.H] “The Retention of Conceptsfrom a Freshmen
tonmrse by MIT Upy paper delivered at the WARST annnal conference

Student Reactions
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Students Petition Against TEAL

By Lusren E. LeBon

ASSOCIATE NEWS EDNTOR

MIT bias breen aquick o sing the prsies of the Technolagy Enabled
Active Leaming version of .02, but mare than 150 students are
humming a different nuse

A pesition submimed o the physics deparsment Wednesdiy asks MIT 1o
alt the proposed expassion of the program, questioning its efficacy.

Jullssa . Olmstead 06 samed e petition. "1 got fed up and dought “why lin't ssyone dalng
samcshing aboul i7" s | decaded that 1 might as well.” Olmstead sid

‘e st eads; .02 TEAL doss ot provide s with the inellctulshallenge and
stimulatian that can be expecicd from o comrse s M

“We foel thal the quality of our exhucation hars boen compromised For the sake of “trying - .
samething different” We strongly aivise that the traditional 802 course be remstated o soon eqginnin

s possible. 12 TEAL could remain as an cpéion, which will give 'IL.\me arvarity 1o g g
evolve. However, it should ot be forced upon the majority of the st PP

| |
0 T T T T T T T T T T
2000 2001 2002 2003 2004 2005
Year

>3

Fall 2007: Mechanics Baseline Test
and Student Evaluations

Course Instructor
Group | N | (g |APSOMte |\ | Eyajuation | Evaluation
score
7 max 7 max
Entie | 405 | 047 | 76.3% | 348 463 5.25
population : ' . .
L1 | 12 | 049 | 765 | 79 5 41 531
Loz | 38 | 056 | e20 | 34 462 5.48
Loz | 85 | 046 | 747 57 3.47 3.04
04 | 60 | 041 | 743 | 33 4.06 385
Los | 80 | 047 | 765 | 50 497 605
o6 | 20 |os2| 797 | 24 5.13 450
Lo7 83 | 044 | 750 | 62 4.49 515 6
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seek ather options

‘The petition suggests this the TEAL version of .02 nemain as as aption. but that i ot be
impased on the freshman class_ In sddition, the petition advises the physics depanmesd not i
exnpand the TEAL progsam to 801, 55 bas bees plassed

Dlnullwlcxlrhmrd ths the final versioe of the peition did nat list specific grevances ssce
diffesent students may have differest coenplaings. Olmstcad wanted i write something that
“everynne would agree wits,”

Lt s g, but sl i it s evenyhing i dbe - page-dong cssay.”
msicad said. "Basically, is just saying. “wake up, physics depurimes.”

Lewin supports old 802 format 6 3

Student Reaction

1.  Reaction to first two prototype E & M courses with
180 students each was favorable

2. Reaction to firston-term E & M course in Spring
2003 was mixed to very negative—start up
problems in going from 180 to 500 students

3. Reaction gradually improved as start-up bugs were
fixed, and more faculty experience in teaching in
this format.
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Obstacles We Faced

Student evaluations and attitudes: negative to neutral
“l thllnk the format could be more effective, butfor a required course it's okay
guess.

Faculty misunderstandings and lack of trained faculty
“'ve been working as hard as | can to prepare coherent lectures in
the meager time that I'm allotted.”

Student cultural issues: contrast between traditional courses and
TEAL

“Ilearn bestif | listen to a well organized lecture like chemistry .. in

TEAL. thereisn't any lecture... "

"Mandatory class attendance is contrary to MIT philosophy ™

“Of course | had heard how terrible TEAL was. | will tell [future]
freshmen to avoid it if possible.” 65

Responses

Developed explicit learning objectives that form backbone of
course

2. More extensive teacher training with a focus on faculty
teaching for the first-time

3. Influence and possibly change student culture

« Communicate objectives and rationale explicitly and
frequently to students

«  Improve group interactions
. Manage student learning
Integrate experiments into Modular Activities
Gradually improve course materials

Establish institutional continuity independent of individual
creators

=

New s

66

Invariants

+ “Required” attendance as measured by graded
ConcepTests, Experiments, and Friday Problem Solving

Most number of complaints BUT activities form core of
group learning

* Heterogeneous Grouping
Not many complaints, Important!

* “Too many assignments”
Keeps students thinking physics, using multiple

approaches
67
What Lies Ahead
1. Focuson teacher training
2. Manage student learning
3. Develop mare effective ways to encourage student preparation
4. Introduce numerical analysis techniques
5. Integrate visualizations more effectively into the courses
6. Introduce new communication devices into classroom
7. Redesignexperiments
8. Publish MIT 8.01/8.02 Course Notes 68

30

Sustainability

Develop subject content that matches learning
objectives

Demonstrate learning gains through objective
measures based on data

Support a robust teacher training program

Develop institutional continuity

Adapt teaching to local institutional / faculty / student
cultures:

Guarantee institutional support

Address faculty concerns regarding active based
learning

Develop student support by clear exposition of learning
goals

Student Response Starts to
Evolve

“My ideas about TEAL changed considerably since the
beginning. | absolutely hated 8.01 when | started it. The
idea that you had to come to class ... to me that was
against the philosophy of MIT — it was all the compulsory.
But I'm someone for whom physics does not come
naturally. So | had to try really hard to get a good grip. |
discovered as the course went on that the way the
course was designed does give me all the all the tools |
need to successfully accomplish what needs to be
understood.”

-- Student, Fall 2006.
70

The Light at the End of the
Tunnel (Fall 2007)

Professor Hudson, | just wanted to thank you for all you did. | really enjoyed
your class, definitely my favorite one last semester! I'm not just saying that
either...| loved my table, | mean, we got so close we created our own email
list! | looked forward to coming to class everyday, knowing | was guaranteed
to laugh at least once. | came from a real small high schocl. So, | was
pleasantly surprised to feel like, even in a class about four times the size of
my largest high school class, | was able to get to know you and the TA's so
well. Now that I'm back home, people of course are asking me how schoal
and classes were. | kind of tell them that math and chemistry were good,
interesting, not much more than that. | leave physics for last, if's a
completely different story! | go into detail about how the room was set up, the
computers, projectors, tables/chairs/PRS, everything. They all think it's so
cool, totally MIT. Pretty much, they're as excited to hear about it as | am to
tell them about it - which is saying a lot. I'm really glad | got to know you. |
definitely will consider being a TA myself (not next semester, but maybe next
fall, definitely if it fits into my schedule). | really appreciate all you did for us -
review sessions, emall updates regarding testing matetial and results, cool
demos, the list goes on. | can tell you cared about my success {and
everyone else too). Thank you.

71
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Dan Gilbert

Academic Technology Specialist
for Innovations in Learning,
Stanford University

Designing, Implementing, and Evaluating Innovative

Learning Spaces: Experiences in Wallenberg Hall,

Stanford University

FL&HIC

RRAZOERkR. SHEZOFRBLWEERESZ T
WEREE HUNESIZTVET, 2O VRIIA
[CEMTEBRCLZIHFBICEBLLE>TVET,
FFE BEBIVE2—4Y—F1I T+ RN
DT SVTADZDEENSHOTEVERWVET,
"The best way to predict the future is to invent
it" (RRZFRATIREDAHEIF. TORKXZAIW
Egcer). ch. SKZHELDAEZVERL
FIH FELCTRZEZATKNBZIEETTN, &
FED Peter REDEEADERBICEREL X I H.
WrBRZENTNOERZR>THY . #LBTAIERZ
NZTNFEEZPATVBIDIEEBVWETH. ZOEX
ZINEZENBIRTEDBYY FEA. ESAEENZ
DEZZEERDREEEZTVWET., ZLUTZDEE
BRED>FVFD—DTY, CNICEDE. TAlFH
BEREEHICDVWTEZTW ZENTEET,

32

ZEL [FEOmIHLRFANE LNFLBAN. FRNTIHE
BICAZLBBABERTHIYFIVF v AN)DEEH
D—XZHHmH <,

"There is nothing more difficult to take in
hand, more perilous to conduct, or more
uncertain in its success, than to take the lead
in the introduction of a new order of things.
For the reformer has enemies in all those who
profit by the old order, and only lukewarm
defenders in all those who would profit by the
new order:--"

(FTIBBEFDEAGCED S EIFE. EVUDIDB
[CE#ELL, TTOICBRT, BULEIT# S EFHL),
BEBRS5, HEEFICES> T, HVBFDOFRTHBZER
TUEETDAEIEHE BB L, HEL TS NB3DIF
LU VBF TRIZDIFENES TH3S5ELS5A725
THY, BFEYBROTIEBEODETD),
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RRAZE RRMH

FEROEF., AHhHEZLLSIETBEE TRTOA
MERBEVNWDSZETY, TUTHTICASRWVE
BEULN BRIEOAIICLAIVERA, HRTZICKE
BLREETBANSLNBEWVNSZETT ., 2N,
KEFEDFEERWMTIN, RY>T7+—RKRKE &%
SLEREKR%. ZULT. Z0MDE<LODXETEZD
EOBBHEFILHBZEVNWSARBVWBIDTIIBNT
L&Dh,

AEDEE

CDAZ4 RICHBDIE. SH. WHEIANBTY.
BEREAICALTE. BL2EXFTEVWTHIF
T, FEEDRBHIEHELTETEZ—FEORT > M
FEEE) °9, MENGAR—ZADRTE. AV F2
SLDRTE. HBORTE., FHUNIATCLVE
¥, INICE-T. BEELOFEOHERE,. 2L T
BLomRedhlFonxd,
ZDHDRA Y ME, PeterREMNE-TeC & &R
BRUETH, RV T7A—RKZDV+—LVIN—=4
AR—ILTI3. Tverbs (EhE0) . 2@FALIZDTT., 7
VT4 Z—ZVJCDVWTEED LT B4 (3 &5
P IF0/0v—) Tl3EL, T#EE) gabhb5EK
RIZREENICDWVWTCET LSICLELE, MITDH S
2)aAVNL—TIE ZEUTSZHRTEZSEER
SOTIH IEKTADITEEOSELHY. %<
D Ta5H) Z#HRBIACHLDOITEXT, AIZE.
BEOBHBRY > ODVHEBROETTR, ahid
ETHAAATTY, CNETIHILAATTY., Hn
($“Jt??®13$?ﬁ %h%%WEﬂEBﬁ
ESESIDOIMEVD
ﬂkB@?%bB%off@ﬂJ%ﬁ<$ﬁ?%g
EICE->T. BEDT77AIT+OEAICHLT, &
EHRENEB LRI 2EHNGT 7O0—F2HH &£
SELTVWBDOMNCOVWTDEREZ., SERTHER
EDICTBENTEBZDTY, BYDRAIFFHFHATE
SZNEFERVET,

imDEFdn

T, TR®BZEBOTIVT1T5—ZVID S8R
FULEIDBERICEMUTVEEELVERVET,
CORFA RCENMNTWVWBREDHEER S (FARLEK
REBWEVWOTIN, #aTh. ENHERTZER
WEITH (RZ74 ROER™ :
is @ ‘generation’ in information technology?
(—REI(C, BT "Fa' BEORETLLDS

In general, how long

9747 Z—=>%]1 2008.03.17
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m?))e 7y h—3FRBVDT, BEXZMATESR
FIh, FREEDKSWVWTLLDID, ESZFRICH
LT, E-TLEES,
|5 3FTY,
Dan Gilbert :
3ETIN? 5FEUEEVSARVS L WVWEYE
AM? TREZEF TB: 3F) TIHR,
ROBRETIN AFa7LDFEMmEVSDII.
EDKSVTLESD. SNlE BEICK>TES D
ELNFLAD, ESZTRICHUTERTLEETL,
BISHEEWSANWVWELIER, S5HETIN?ZS5H
EHNFEA, ES5F. %&élf@(fmm‘é?b\e
TOT4T5—200TI L, 22O EE (3
A TY, D.25 EJ—/U:tL\D?j'(EtL\bD LyWVWET
M2 TAVWFE Lz, YBEEZ S50 TI R,
T RICZDEHOREBZDTTH., EDL 5L
OHAERHLHZOMN ?HIZE. COBYMTT., 2D
BYIHNVWOBTONTZON MWFBAITE. fEIFEH]
[CESTZDTIN? S5FEFMTIN? 2F7? FIZI,
2020 F£, 2050 FIC(F. FEHBDODTLELOIM? &
DLSVDEET, COLOBEYMEZELTHLL
EDZEDIDKVERIN?HLZ25FZETIMN?ZN
EEL0FE, 75FETLELEDIM, TRV ADKEZ L.
ISENTSEULLCRVEFT, RIV T+ —RKE
DF v NADEME FLLWEDEHIFT T E,
ZENSDE > ERKERADLSICEB>TVET, &
morolc. EEPREEAHFANEEZRMELLRLT
FWTFEEA, A9 74— RAZRZEDENEZ
ZFTWBDT, ZvF—TREBEWVWET, FE&EEHL
TLNB LS EMARLBY FITHNS, UL, 7
AYADMOKRZFIZNFERFNTIFVEE A
TCDFU EBABHICRB/E->TELTETIN,
—DDI7—ZVTAR—ZATE. 10D F7o /0O
- R—NTIRENHVET. AVF 21T LE,
DRLLTE3IDDOHREZZA LS TREVEFGELEL
S32&TY, TEFEFEDHEFEATI L 15070 ./0
P—OttX. FLT. AVFa15LE3I~51EREY
R—hFB2ECBVET, ERTM2HERFTDAY
Fa1Th HBVIE. 3~4tKFGI0To /O —(C
DVWTGERBZZEDTEBANVETMN? ZED, R
Ty NMCENMIITY /0P —%F> TOWRLEROD
SFHIFAZBVEGTERIN? EZS5LKT AV AT,
2K EVETEVWDS ZEICHRBTLLEDD. 2L
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fecezEZTICE. PoTVITFRLDTY,
Z5ULIEhIT. FERUEDEEZERICOVWTHETAL
HELEWERWET, RY V74— RNRKERICHD
D=L YN—=JR—=ITOAECALELTIE. &
THEFBLIEWEBWE TR BLHIES XY 7 7—(3.
74— RENBLS5%. Vv NORZMDAIEZ
EZBEVNWSEDTY, Vv hNeWSODIE, 7545
ZEUVADEZATTH Fz5E. AP, 7OER.
AVFaT L FEZEUVACHERZEZRERYE
Bh, BEHDRERZEVWS ZEEDN D TVWBDTY
M. ZheEZiCTnELVoni3zmy A, TN
ZFRITBTRBODTYT, KRREEVEHLTLL L
WS ZEICEEZE - TVWBDTY,

CELDRAZA RICHBDIE. FATEBEDAR—ID
VEDTY, FRBCTLFTINTRAFFHTE
F9, AIZELARETZOEETE. F—LT7—7
ZLTVWETHR, KAIICKYEAATHWEYT, ZhiFX
GOFT—NIZADFEEZETT HICHE > TES T,
T—TAANTHBZEDKEL AN EVS LS
EZLULTVWEY, ZLT. 25513 o &ahimi
BEUDVZATITIINEES., HRFOFEETT, 2
DESREEZE, RTTEULERICTCHIITEE S
BBZEHNTEET,

A7 x—RKE
RBRABOANRY > 7+ —RCfThNEY. R
FINEVULIEZEDHBZIDTEBVTLLIN. R
Y074 RREZOBREDOKRITZ[ECRLET,
6,800 ZDEEE4E, 8,200 ZDKEFT4E. 18,00
ZOHE 1720/ —NILEZTEESD) HAVX
¥, ELBTHEFEE L TIE. Tiger Woods (L
7). Sergey Brin & Larry Page (Google g% ).
Sigourney Weaver (TG EDBIFoNEIH,
ZE53FDRETYT, 2DFEIFERY EIFTHEL
93 VU AR—ADHRETCETZI—R%
BATWET, BIZIE. 2T AL 71477)—.
DR, AV TA—=TIBIAR=Z, EVWSLS1EE
DE TNEDEZFBEBOERRICDOVTELT
WET, MIICERLABERLADVET, IoLHIDS
ETTH, FRD NOVA THREHEME LTVWE L,

7 4—L Y I\—=%K—)JL / Wallenberg Hall
ZNTI. T4A—LN=JKR=ILEFESIVDSE
DEBOMCDOVWTHBLET. EN(F. Fv 2 /NR0D

BABEZOBEEN WBVREHLWZEER
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LTHED EVWSERNGEIAR—RTY, GG R
R—ATRTELGIHEZEZPBSEVDHEMAT
7, ADABEFZNIECDELSICTEHZETT, K
ZOETOVY —REFE-T. TOLDRBEFHNLGH
BEDPARSEVWSDHFLDHAETT,

A74 RCERELBRD)—UHEBBY FT 1,
ZELOHEN, BABERZABRIZDCEZF
T ETAAASGODYA0EHBVET . ETFHAVT7
LY ZADOHERETKTATZ>TVET, F+v /IR
PUZZAOHRTELER NG T TO—FICMA. EK
PHREHROPTITONTVWBR ZEEDRIFRZEN
TEET, V7RET 1+ —)LROHERSBE#RLHLEUD
(12332 &z2F B3 LUEDTVWETIRETIE.
25U &%z T B DOEAMHGIEEE & TEEL
o> TWVWET,

iSpace EVWSERMAZY 7 Mz 7EMATHY.
ZDRZ7M4 REZENEFE->TVWEEZARTY, /—h
NYAUHBNIE, BEDRBVWEY, 7OV 3
LW LEBLTE, )y —DT. WEBH A1 K
PTLEST—2a B ERMTERBTZIENTE
FTMAIDTA T« THEENDE F/ANSTIL—
TANETSICBETEDRLSICHH>TVET,

CE5MNAZA RTIR EZEEMEELTVETAH
B ZDESCRTA MR—RERKSABAEL
TVWET, 5&3E, ZOELEICERTA MR—RH
HBDT, FlFETESNLLODOTTR, TORFA
RDERTA4 MR— RIFECRET, FEEUHRER
EDRDOTY, FIZRE FIL—T(ZahNT. 2T,
BARAELTVWRONEWVWSZEETLEY TR
ENTEEXY, PUVT1477—Z00%T3EEZD0
EDDEHR(Z. 523 (tell) TRELKRT (show)
ZERDTY, MERAB1 LOBABTEFETEVNTL
nnid4>>14>TcHERHBd3NDTT, LML, EEXAD
7OEZREVSEDEF. ITRET) BULEFMIFH A,
FEEIFZAN-NOTOCLRDEVEDHSLHVT
Th, B3 ER3 (tell) TRB LRI (show)
EVWSZECRVBATVET,

KE 2 ~R—2Z (open breakout spaces) £7=<
TAHVET., TTEEDRDBRE. CORZDE
YIOZABI) T TOWEEWzZOTIN, Z2F H
FURERFE->THRVWELSTLURER, TAeBld. 25
W e AR—2%Z DL > T BENMEZ B LS (TED
[CERWHATVWET, FRlBTo /02— ERHY
Fth, ANMFEETIEOHDAR—RABDTIH
CNHEERDTY, BE. ZERT 7 1 APREE
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ZEZBVDTILS, HEL4DF+ U NRICEFRI M
J— (B) EVLWSDEHBIVEITH. Z2FEETZH
FICT L. A7 PN—EHWFITHZENEBELUAL
V. BRAEY I3 TT R,

ZDRAZARICHZDIE. FIODRZA RICEHY
FUEA RALGEETT, 12 71—k (¥3.6m)
D3DDRI)=HhBHWET, ZZRFREREMED
BVWAR—ZT, R )= THhIRVIERGLEE T
B2ENTEET,
ZUTZDRZA R #EDE>TVBINICDOVT
TIh, KARENEFERKEDTVT477—Z
YODMBMTERLTLLKIETVELEITREE. R
G T A= RKEDI+—L U N=TKR—=)LIE, FE
([CZARISTTRERED B Y. ZNHEL DEH THDEE
ATVET, KTADESHMNMERICFHALTWBTE
(FTREL BRABEFEIZRL —> 3 VPRRD
TIHONTVET, ES3P>TENARI-TEMhEVD
& TUFOF—ERBOTITR, R, EEDT
/00— A=Y I YA NEFE->TELET B L
WS ZEELTVWELEDN HFALES> T NGV,
BEYPEENIDNH>TLEVET, ZNLVETEIC
TEM2E, 100 RILLSVHITT, TV Frigif
ITNE. FAEBOKRETT EHLERTINBZDTT,
TINS BFA—INDHRICT I+ =LY N=TKR—
WICET3T+RAyv>avaELET. S0FH
FI LBVWTHTE #ABRKRBZDITT, 2L
BET. FBELHBLDT7 11— RNy I EBFBZZEHNT
TET,

What are people doing in Wallenberg Hall?

FEFE, TBFL [CDOVWTHRRFLEEA 22hb5
FV4—L>N=0KR=—ITODZENICOVWTHBELE
L&d. ADMAZ L TVBDONEWVWSRRETY, 2
CTHDHBETAEHBLEVDRY —ILTIEREEL,
TOTAETA4TT, A74 RZRTVEFLVERW
Y,

ZNnl3 Tcollaboratingl T9M, 3 ADF—LAIC
AHINT, ZA4T1 > 7FREZLTVET, ERID
/—KNPCTHELIEEDZ, COOZKRL—>3 Y
AT—2aVICHBICBETER LN TEXT., V
TRIIT7HNZAT 1427070 2MEBICLTV
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BEHVERICHLT, FIZIE. HBZIEEFTFANT
FESRRABZDODMEVWSZEE, ZNHESEH R,
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Key Points About Learning in Wallenberg Hall
Classrooms
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Assessment and Evaluation
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' Designing, Ir-nlp%ementing, and 'Eva'?'uating
8 Innovative Learning Spaces: Experiences in
Wallenberg Hall, Stanford University

oy
g

An Interactive “Digital” Activity

Dan Gilbert
Stanford Center for Innovations in Learning
Tokyo, Japan March, 2008 )

o 5
BLILEsas

In general, how long is a ‘generation’
in information technology?

1 year

3 Years

5 Years

More than 5 years

“The best way to predict the future
is to invent it” - alan Kay, 1971

pPUN=

sc‘z Sranford Conte for 6

SCIL SZionil.. Danteritn Bt stareo s Page 2 2 erossicn 1 Leariea DanGaber i et eyt st Pages

In general, how long is a ‘generation’
in curriculum?
. Syears
“There is nothing more difficult to take in hand, more . 15years
perilous to conduct, or more uncertain in its success, 25
than to take the lead in the introduction of a new order ' yaRane

B WM =

of things. For the reformer has enemies in all those who More than 25 years
profit by the old order, and only lukewarm defenders in
all those who would profit by the new order...”

— Niccolo Machiavelli, The Prince, 1532

u| 3 9 7
SCIL Sttt DanGibert{a bzt s Paged SCIL Muiittit Danibor oot s PageT
Agenda In general how long should an
academic building be useful?
+ The Main Point: flexible spaces, curricula, and 1. 25 Years
organizations can increase efficiency
(administrative gains) and effectiveness (learning 2. 50 Years
?‘:m;} d Point: Emphasizi bs (activity) 3. 75 Years
. e Second Point: Emphasizing verbs (activity
over nouns (technologies) drives innovation for 4. More than 75 years
instructors
+ What is Wallenberg Hall?
* What are people doing in Wallenberg Hall?
- Whatls working well? What are we il lsarming? enEratinely, wleming spaeersizd sopporn 10
Di . generations of technology and 3 complete generations of
* Uiscussion curriculum - Flexibility in all systems is paramount
. .
Scz s i aneg DanGiberl i hetiistrtr e Paged 4 Scz s ey DanGibert g hetiTsrtar edut Page 8
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Stanford Facts

+ ~6,800 Undergrads
+ ~ 8,200 Graduate Students
+ ~ 1,800 Faculty (17 living Nobel Prize Winners)
+ Famous Alumni
— Tiger Woods
— Sergey Brin and Larry Page (Google)
— Sigourney Weaver (actress)

o 9
SCIL A e D Gieet (dkberiatanton ) Page 10

Dan Gilbert

Academic Technology Specialist at Stanford Center for
Innovations in Learning

— works with faculty to design, carry out, and evaluate learning
aclillwties in the experimental spaces of Stanford's Wallenberg
a

- consults with campuses globally on designing new leaming
spaces.

- published and gj:vesented on designing learning spaces and
using social software to build learning communities

Lecturer in Stanford's School of Education.

- Developed and co-teaches Designing Leaming Spaces (EDUC

303x: http://learningspaces.stanford.edu )

Everything but the coder for high-tech start-ups

ESL Teacher in the US and Japan for kids and adults

Magter's Degree in Learning, Design and Technology

Sl.:gm_fcurd (2002) 10

f
SCIL SRiiti. O Bt b Do ook Page 14

-

-

.

-

-

Whatis Wallenberg Hall?

S(?I P 11

e
4 20-Student Experimental Classrooms

*\Webster Rear-Projection Digital Whiteboards
*SmartPan ntrol with DVD/VCR & Laptop Connection
*Video Cameras and Microphones

BB VRS ILNCT #2FRALET VT4 75—2%7] 2008.03.17

{  \

A 2
«In-class Laptops with iSpace Collaboration Software
s\Wireless Networks

*Videoconferencing Equipment

» Huddleboards (Portable Lightweight W hii:eboardsIJ
2 CopyCams (Fixed Scanners to Capture Whiteboard
Work)

= Team Meeting Space Open to Public ¥
«Whiteboards and CopyCam :

“Build the Best Socket We Can Afford”
- Prof. Larry Leifer, Wallenberg Hall Visionary

Tha Pater Wallanberg Learning Theater
supportsa broad range of disciplines and
activiias. Saptember 27-28 2007,

Above; Professor Martin Fischer fadlitates
projactwork in Civil and Envircnmental
Enginasring

Above fight: Professor John Edmark’s Studic
Art studants shara reflactions

Right: i Dreri's lechures to Education and
Sodo aduate students

P ——
SCIL Suiaile.
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Peter Wallenberg Learning Theater

»3 12' Screens with iSpace Computers
=Flexible Seating for up to 50

Classics

History

German

Japanese

Hebrew

Mechanical Engineering
Computer Science
FPublic Policy

Education

Medical School
Program In Writing and Rhetoric
Civil and Environmental
Engineeting

‘ - .
SCIL S,

L

Courses in Wallenberg Hall

Sclence, Technology, Soclety
English

Drama

Linguistics

Biginformatics
Biochemistry

Cultural Anthropalogy
Anthropological Sciences
Management Sci. and
Enginesring
Communications
Biological Sciences

18

Dan Gbeet dgbeiggeteniond 2ok Fage 18

What are people doing in Wallenberg

Hall?

L
SCIL SRl

Collaborating

44

19

Arguing

B ARSI LNCT &2FRBLET VT4 75—2%] 2008.03.17
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Experimenting

Meeting

Building

Simulating §
32
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Working

Whatis working well? What are we
still learning?

sc‘ﬂ e 38

Irarcealicns b Leatrig

Key Points About Learning in
~ Wallenberg Hall Classrooms

» Rationale must be clear to students and
faculty. Why are we here?

« Space is a tool that can be leveraged or
ignored: good teaching can become great; bad
teaching can become worse

« Innovation in teaching practice is best done
incrementally
— Just try one new thing in your course per term

— Leave one free hour in your schedule to pursue
‘organic’ ideas

|
-1 of | I D et e ot ek Poge 3 39
Assessment and Evaluation:
"We're interested in different things" - or. vered Shemtav, Hetirew Instnictar
Assessment;: Instructor Evaluation: SCIL Staff
+ Isthis studentreadyfora + We've designed
higher level class in this — Faculty Interviews
field? (Japanese) — Student Surveys
« Willthis student take another — Student Focus Groups.
class in my department? + Looking for Learning Gains and
’ : Usefulness of Tools
(Classics) L '
+ What do my experience and f;r%ﬁrgsecrope. HorgsEodrses
instincts tell me about o :
T + Determination of merit or worth
teszhing here (Enhgr) of program, includes instructor
assessment
L]
scz s ey 0o Het b o1 Page 40 40
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Key Points About Design and Operations

of Wallenberg Hall Classrooms Turn to the person sitting next to you,

: and for 2 minutes share your
+ “Build the Best Socket We Can Afford" -Professor Larry Leifer, .
Wallenberg Hall Visionary . reactions to my talk

- G flexibility beyond furnl (walls,
tivities): Flug in’ d tivitiesto support changingneeds
— Keep Unreserved/Open breakout spaces that people can just drop into
+  Empower faculty and students to operate the spaces
— Maintain easy interfaces not touch screensimodes)
— Encourage them to bring in their own applications from labs/offices to
classrooms

= Allow food and drink into the space Who Heard a Question or Comment that was interesting?

— Build cemmunity ameng faculty at lunches
= Support activities beyond classes
- Ei llaboration with socialization > café culture

“Steal With Credit’ Thanks to Peter Dourmashkin, MIT

45

41 - —

Ll Ll
SCIL S=iauni.. Do Gl bt ontong ) Page 41 -1 o | I

Observations and Challenges
+ File management is key technical challenge for faculty
and students; USB drives and Course Management

-

System are critical - Wal i\ 3 ' & pes
+ Social relationships impact technology usage / Q‘ Th’én k % |
’ . — -_- P

— Students follow faculty lead and try to meet faculty

expectations
— Faculty/nstructors learn from and listen to each other across
departments
+ Flexibility in curriculum is as important as flexibility of
space
— Mew ideas ingvitably pop up
— Insome cases, faculty explore concepts deeper using multiple ;. y )
representations N More Information: Dan Gilbert
dgilbert@stanford.edu
L o
T of | O b ittt ) Page 42 42
“The best way to predict the future is
to invent it” - Alan Kay 1971
.
SCIL SErimile. Do G oeet (e Bt iord sy Fage 4 43
Before Q/A - A Quick Activity
44

L
SCIL Sttt
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E£5 D

RILFZTETK
¥ 27 LIFHFEE
i

RILIF ZTETRFKRZEDHE

(F407.] b

ZhICBI}, EBFBTITVET,

SHIE. COLSBBCHBEVEEZTELTES
EHUHNESTTVET,

53 ED Peter & Dan DHEMNS. HMEWFLD &
CAEHBITDEANBHDIHE DBLBOE LR,
SHE. RIUIBIETERKRAZORWBEHFEWND
Z& T, EEDY 1 ML%E Community of Practice
atFUN, &SHTVWeREE LR,
ZODFUNBATTIINE, TNERIZIEZETEK
RKZOBKTY, 7a—Fv—1ZN—->FT1—
FESRT. EVVWET, RIBIRTRERKERE
2000 F(CAZELF LTz, RILRBIETREKKRELEW
SHABOLHIEH > TZATI N, REBEDAFT=ETL
B0V ETREXRTEDICLIZVEWVWS Z LT,
540 EEBEREBERATIINEE72—F+—0DF
& AZN=2FTo—DUNT IFUNy (CUFE LT
[FTRTHEKAZD URL [, funacjp. 2O RAS
vhiENEEER Moy ERBVWELE,

48

Active Learning in Edo era: TERAKOYA
SHO&EIR. 7VT175—Z20E&WST—X
ZOWEREEF LR, ZEHILBE. SIFEKICTTIC
TOT47 57— LTWzE, IMEBIBEEIC
BoTHLVERVET,
CNIPIFRRDOFFEDIZRTI, ZZICkESL
FANVET, CZTRELHE D> TVWBAEWVB L,
F—7INTAIMNP>TVWBFEEREEVET, 2
FESEELY., EATVWBIAEWVWRL, E—&
LTVWBFEWVS. ZOVLWOHETT,
£50&EDE. FFEDRO—HZYIWE > THIT
EDOTY, BATAHIFTTVWRFEWVWS L. $BFH
DTHFANNBECE>TVWBRFEVET, <556F
PREVEBVTVBRFEVET., ERHICFFETY -
fzdlE. Whi 3 3R's( % Reading. (W)riting. (A)
rithmetic), SiHFEEZZ3(EA. EWVWDZETYT,
ZDECAIFEEV. ZNEFEREVWDZSTT,
BOFE-> TVB DN, HMETT, ZZICKAASTE
AINZF>TVWET, COFIFBESELEDREZER
WET, BBRENHVDIFI TR T, ZOHREEH
BMLIRBET, @BHCLTVRETL, EVWSZESL
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RRAZE RRMH

WATTR, IEEDRRTIT L SBTVFPES
ZUREFIE TBRICHTI>TREIV] EEVETIF
n&E 2505 2ETRBLT, AUHZE. BLEL
ZORBCVWEHS, CCTHELTHRLSTREBER
WwWeWSZeZzROLTWVET,

Activities at TERAKOYA

FIERDOFFEDBHINZ->TWVWET, CDLEIFIBER
—RICEMmELELA, TNEBZOFENYDOFFE
TY, Z2BR@E2>ENLZFHT2HF T, BV
DADFTEE LT, BAPERBEDFELEZHR
U LERT, mEVDIEZZE. FESULEANTA
DA>TEITRA, TNHhST-5EF. S—<KRBL
TR, WiEAREZR > TEATWEWYLEYT., 20
BOFE—HEICIBADIP TV, BANZDTD
FEBEAZYLTVETR,

CZFREE—H{—TRHRANLTVET, FESL
FAMTADINT, ZZICERFEHDFHVD, Z
DFFIZ->TVWETR, TEEFEDFIFE>TVEL
IFEISVDILIBEDNFFEDIRE LTHE-
TWET,

MEFEEXS half-yearly exhibition

CORKDEDNDERTU- KW LIEATTN ST
WO EERRRRFTCVWLEEDTT A, FIC2EP
3ZD1BATY,

CNEHEBFOHRTFTYT, ZZIC. KOBICHE
WhHBWET, ZZ(CHlihdy . RICTHREZL
T, ZUTEBOER. F2ELZ2LZULTVWBAT
T, HEFEINMSHWHLT, #ABTICLIIC&
ZIR&ZICLEBLPARY LT, BRBRATZY. BE
FEAREDT B, 25VWSDOHAEC2ELS5WVWH -
ET3&EVWS2ETT,

Learning at TERAKOYA in Edo era
EDFTFRDHRERTE . IIKELZSRATYT,
CITRI-D>TWEZ—ZVJ (3. IFRD 1603
FENS 1867 FO_BHTFOBDEDNTY, FF
B EROFEELEZNRE LHIFLEMEATT,
FFRE. BEODNERODEDOEDH>IzEEDONT
WET, (CxBARONERE : 22,693 1K)
CCTAERDEG. FFEREBHBE TR T,
TELVRFICITK ZENTE. ITERVFHENTT-
TWZEWS ZETT AFHERCRE>TVIEL T,
HBEHANZ -T2V ADMEMDENTESREICEHE

9747 Z—=>%]1 2008.03.17
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L9323 ETLR e LTE, EXMIICIIBEER
BTY, ZhHho. BECELGHSE. BLZFE(IC
FHLATWBFHENVET,

ZNH 5. ZNZTNOFALEICKH T ZHEMDIEEN,
ZZICVWBFHEICEFNELGKBEZATLPENSZ
ETY, BB FROFEHEEVET,

FFEREVSODE. TVWTVWEEDESEDHI(C
Hofel), B> EHICLKH>DIFTHTWEWLET
DT, REBHOD, £FERABNLTVWET, 20D
OB ANBYF LT,

IRO SR : BHYEA 1930s
IFRNSHEALCHELRT. anld. NEROVIE.
1930 FROBETY., ZSVWSRAICHE-TEET,
IRD SR  BBHIREA 1960s
1960 . CINEFIAVNERDENE, ZARAIS
BoTEXT,
REDOXFEDHEERESR modern lecture
TS, INHIRROAXZDEERARE VD
BYET,

ceElc

IR D&EY remains from Edo

ZIT.B&2E&HABH LY, EVWSRELTY,
IFRDRZZREVWS DI, EEFE, BEROH(CW
AABECHICHIEFT, BIZIE. RE. #HE &
fl, BRME, HFIH HSROBTY. SE. Peter &
Dan B 7 AV AMNSERBZEESDT. FhlFEREZD
(F2EpEBL>T BEZUVVTWEATIIFE, &
AEYSEVREI N HZTT, DEY. Z5W15
BESHZV, TZ<KEAXEICRELIZEDZEWVD
ZERATTR,

BTA. INERES, 2ZTESWVLSALEEL
TWBH ESVSFEHHIRNTLLZH. £WSZE
M INSEZRNEZRTSEHEhMIICHEIERN
ES

BIZIE. RRAZOFRMBOA. BFDOHICIT<ER
EZS5VWSEMAVS FVHBWET, ZZdE. XKE.
Peter & Dan MeHICEVWET &, 2 Z@ESBEH
HBDITYT, I§LKNTVESETHABKEEND
ZZEHVEITNR, HFABIOIVWSKEANSHTL D
& AEHLKDHTERTY, SEHANGZVOT, L8, &
DB ELHZEDIFITY., TIHhS, COHTEDHEFEEZT
LEED. ROSHBEFCEINT. ALHL<HL
TRIENRED. £VWSZETY,

542 ECNBHFRBERBRLCELETTNE, B
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DIFRHDEETY, TNRBAI>I—Xy kHERED
(FTEFLR, TNRBFARBBRTEETR Y F2HL
TETIRBFZLTVET, BOEDRIICHTEFTY
BHlITY,

HRDM aliving room

TTC. SNEHFABEDNLVWERBWVWET, HFDE
T . bROBE RETHEZFIVEVEVTIL—
LEHTEFLR, BROBEVWSDEITLEND >
T. B ABCITHRAMLEARSNTVET,

FEDRY 1)L styles of a house

HBAROHERBWZ)ESJIL—LTT, S IEVWAR
KIBo2BE»VELETINELE., BROBEVWSDEE
BCRZSETREVEVTIL—LT, TMEDETFLE
WSDIE, FVWATEERICHE>TETVET, Z0%
MNT. VEVII—L, F4ZVT)I—L, ZLT,
AITA4=)I—L, Ry R)L—L, EVWSLSCTT
R NII—=—L1772023a>I[CB>TETCVET,
EZAN. BROBEVWSDIE. TIL—LIILFT7
>023arTY, 2FW. 5 AEVEAELRERT
RTHAfFFIENBATY, chozRfFIT5 &, HHE
MHETET. Ry RIL—AICHBBATY., BEROET
CEREBAT. ZHRERfFIT L. 22 THRT DA
TY, Insld. YILF7720923>TT,

IRERDBHVEWSE vagueness of boundary

ZOWVo e E(CRINB AR LE FARRDME
VWWETERBROBVENTEVS ZENTEET,
BIZIERESN HBWVIF BAETIL—THEHRO A
ZNHs. ERNLEDLFEANGED. HEEHFE
HETI, HVFVLREZEINSHTLLBZED [
EEZE ZTNEK[ELTT. [EEWVWDSDE, HFEIC
LETERDBHSFTVEEHNRDONSHL T,
EIVMRIT—ENZARBRRUMNERVET,
MO BEHRAMBR[EEVSDRAMNEED &
FTEDHZ DFEHNSRATL BEEPEEFIFE
WET, 2OV EEFROBERQGZE[H, FERED
FP, HBVEKZCHSAGZ EFFAERZOHEWV
52&TY,

Vi

dbud
o

AiFCH 13 Common

FEFICZDEL S BERGEEANE<LBVHNETVE
JEBVET, IFEFETIEVEVSEEHNHTE
ERBVWET, DT RAVADOTYTFa—t v YillD

50

gr7)yIIEATWEEZRICIE. RANOE
veED IV yPaETEY, EVWSODIE. ZOHD
FACHIFLRE, SEREEE>TVWBDT, =Y
BWeEEF(C, OBV EVWSDIERREOZETZERE-
TWIZATI 1,

EEETED EHBOREMT, H#ABHBEDED
REEZENTETTC. ZITERIETVWE L, Zh
Mo, KEZOHRCEIEVIL—LEVWSOHBY ., #
EHN—HCZIAEBRZEZIEN REEEE. A
DEZACHBDEVWDSZEEZBWEZEDNBYET,

ZOVS ' EVWSON, OZa24/—> 3%k
SHFHETECBRENDITENERADEBVET,

KZ2(2H1F3 Common & (3
KZCOAEVBHZDEASHN?ZZTIAEVLEH
LEFTWB0DIE. £9. BOMARKBVWEEKBTR
253LEBVET, BOMAVWASZZE, O3Ia2Z
T—2avhEFNTLZEVSDHIFTT . ZNTIE
FEHCE>TKETBOMORWMER>TECTLL
S, BETIN?HEETIN?RBRETIN? Zhh
5. EICFHEBIZZEDHZEEFEIELD. ARE
M ULNBVWTYT, TNHSHBE(CL > TREOMAA
WWEZABF, RFBETERBVTT LR, HBERAD
BE. $3LEZoBELHAVVDIE, #//NTKRSFH
CIFREEEEBVET, HEld. BATIEIHMRE
E. TNHDSEBBFOARBRSEBRBELVSELIAH. O
EVTIEBVTLEDD,

HAMLF v N2

N BEBINEE v VN TY, TELWTWLAE,
HERBBETEDHT. HERE L TRUHNE-S> TVE
I, HE. AREG., FEABREREEHINTVET,
NN, BHREIEBERELTIREHTHWUFT L.
MEEFHNEZEE U T—DOMHIILTVWEYT, Ehns
BERFBETUOEDELTRYIIDTWVET,

TELVNTAYT1 77002 aryEVL>TEVLD
ELNBVWTY, 2OV SEDZE. UEDDEZAIC
FEDTHEWEEEDSKRBH. EVWDZEMBATT,

k3FkA%¥ FUN: all-in-one

ZOVDDIIT. RIEFITETERRKEEG, -
A2V B, JAIMSE, T—IA>TCLEDS
ELEDLIFTELL FEOBEEVWBIWVWAH - T,
BROCE AN VICRYELRE, A=IL1Y
T EITNEVVSTEAL®RBVTT,
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RRAZ RRHH

F=IA YT TVWARESTZ5, SHDER. A
HNHTLKBRERBVATY,

RY9TF2HF

N, R TFEFENZERTT, SEETO
BYc, ERE#MICE-TWBD T, URIBEKICHE- T
WET, ZIHEH. ZENBHRHICFERBZRXITFR
R=R[CHEH>TVWET, 2. COREBIR. O7iER
> TWVWBTIC, HEOHEENA>TVET,

INRBB&-&ADILE, TABREL, UEDDY
O7TY, WOMREFZDAICHY £, 2 228,
HZZARY[CHB->TVET, ZEE. BHICEZODE
BxLEY., BLOFBICHR>TVWEHITTT,

RI9TF : BEODILKW DG, BEDIR. TLEYT—
arv s AR—-2R

ENHS . EDOIK VDB TEHY . EFIFEP-
TWBEZATY, held. BEZTOIHGAICER >
TVWET., TNEZZHILOHARELBATIFE, %
DEFISCHTEFEEEZLTVWET., £©O1AEE
HWVET,

ZhE EEBERLETRBCHZILEYT—> 3
VAR—RATY, B4 FECARNRRY—tvI 3
VRTEZETVET, CORBHENZE(CTMMIN
BET. EOBENETVET, INHREZEE(C
BBRETEHVET, ZOVDIZEZPH>TVET,

C&D #=E
CNE—DDHETT, cnlF. £EEDRY >
74— RKEZOHELELLUTVWBEBVET, 2D
BIZ TR Ny 7ROV E1—9%WRT . JIL—
TTENZELSICLTWBREZBRTY, R1 Y MIE
MeWsS &l T=TIDITRTIEF+ XY —HDWVT
WBZETY, ZNAGRIU—o»T7O> 049 —
CELEBF v+ RI—DDVWTWVET, 7IVRET.
ECICTERIMTERLSCH>TVET, HIZIE
B&o2ELRZERATTIINESE. ZSWVWSAICT
OY o9 —%Z\AMFICLTLEVETE FHILL
HEHNETEITSICEVWEZSNGBWL, 7O0> 1)
F—DEIT+—HRGEE. BHGHEECER
SENIEVTTY, B&o eBAMITTRVE, 1BIFIFE
WTTIFE. ULh L. ZESOANEEN. TITLKE
WPTVATY, ElF. ITVATDHZHEETT.

BB VRS ILNCT #2FRALET VT4 75—2%7] 2008.03.17

B —REEXE T OU 5 L NICT Z27ER LI B BBERE ORER

IVEERE - BFIRE

ZOVSHEEFIMITEEL T, ZBOBELHY
F9., —HFEEROARNLBHETT, £RIIC. KD
14 MR—=RHABY., BRIC. ZEEFEVET, Inld
INBERET. FAIF40 ~50 AKBWVTY, FNT.
TOROHFEFIEFIFTYT. BHRROERKETY
DT, BYFIEOEBEHVET,

CNAIDEBEODHELESHEBVETM? ECH
LBEOHELEINERULET L. 2BOHENHZ
ZARY[CHBELTVET, ADSEBEOATNITAT
RZBATT,

NIFZETRERKE

CNRRILIBSTZTHRRKETY, 200054 A
[CTELRBROERKFZETY, RER. BLHEL
BErREEHNRESNAERITHYFT, FHE>
2T LEBRHMEHOVEDT, FRIIEHRRERT
T, ZTOEMRBERICE. ESVSIPFOXEHLV
BHESVET & BEREHZ VBRI E. &F
. EYETYT, TNHS. BR7—FTIFv—F
BF, WEICRRUZF T &, Department of media
architecture LEVWE Y, BR7—FT7 I/ Fv—%
BMOEBE. 160&TY., EFIRFE. BRIFL
THA D EERMBIE DEBREREABVET, £ES
CEBRARZEBRE G > TVWET, REOEEHS
AET12004&TY, HEERIHEN 70 4. BED
30 4T, ZREGEREROADVET,

HEDFMHEF LB

ZhlF. KZON> 7Ly hT. CARRKUICTE-
TVWET, RAY NI HEN UFES WS-
O EENTHYET,
BHOIEMZDEBZEHOD > TV DI LWE
BOELEDT, N 7Ly bEFTERFLR, £
A2Uho7s. FHLLTLETWL, ZONYTLy b
ERTWERECE, BFELULRRALIFSIZTERRAE
DHEEPE[HAED LS [CTE>TVBIHD. Eamb)
[CdHhEBVET,

HE\ (FIPRELER)
HEEDEETT ITNES. 2002 EFHEH LT
Hi>TH<TOHTIATLR, £EELHIBAAENDS
KA. BFE. AEANSRKRIZA. HBWVE. BHAOD
KZCZWEAL BBVEZDFEIRIARIESTEAEN
SZ&ET, BIATRLTVWET,
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XERHEEDKFEDREEET, 50%U Lz KF
HEEOHIRE LT, SEHEORENGVE, KF
DREFDBHSNBH>EDT, ZD50%FVEY
[CULTHWET,

SlE. BERULTVRVWATTINEE. WBARA
NEEFLTEFLS 70 LT, A3 DEICB>TVE

o SE. BATAYYMLTHTUSLKULEAT
TINEE. INHAZTHRT BHTY . AIEHKE
HEHFEOH D (TEBLTLLIET WV, XEOX{LZ
HEOTWVWBAED, CNEFEVWSDHIFT, Zhid
EUNLESINDEHETBARICEANNTLS
AU PTRVHERNET,

KZECLHTZEBHRAG

TTC. ZOREEDLHEHIC. BCEHB LD
KZLCHIZZBHEAGKEVSEDTY., COEFH
ErzET<EHUE L, EEHEEROADN-L
WSDIEF, ZEIEFEEAADZE, BE, BE. Th
MORIKZLBOT HIFDOAZEEVWSDOABHYFET,
ZOHT, WAWRLBETOAYIUNH DT, Z
ORIV ZERIIAE S ELTEFE LR, ZNEEED
gy THh -7z, RERLTOATIV TH -0 A
ERTOAYY TH 72U TT., COEEIC, SEH
WTWBDEF—LAEVWS ZETT . RZELF— L.
HEEF—LTY,

HMEtHDLEE. BELHELN R TZF—
LIZRRVET, ZO5VWSAEZVBARBANED %59
E—49—DEICATOSZTFRIIN—TEVNSON
HHOLERSATIN ZOLSTREBETZESVSA
EZEDRWVWT, 2593 LfahFiLncehIv—>
LTLBEVNSZETT,

FBHEAGZBEL. SNMzRYT

DA A=Y, UEDDF—LEEZTVERZW
TEALLWHEBWVWET , O—TFTrX—49—1)—%5—
ERBESBROLABZAMP A N=HNB, Znh
5., §ILKTIVT 4 7REMROAZFEEVBIFTE, B
WIN—TICA->TLB A, HBWVIIAEZAICESML
TUVB A E<L<ERLBADNVET, ZNT. ZOF
CEEMREVNEHOELVET, Z5VWS2E%E
BEAICZOVWSZEZPUIZVER > TULBAEWV
niE FEFEMREWVD, BAERLLISWVWSTIL—T
MVNBAREZBICEELTWVET,

F—-LOHRGFEELTORE

52

ZFNERAEDZSIVS NELT VT« 7C8ML
THLL, EB-TVET, ZNH. Z53VSVBA
BF—LEVDSDH, ZERESIFEELTVET., Zh
EZZOSVWSETDRWVLWTWL- T, itL TV &,
RRE>>7O00THLLSIRUDESIBEDICHES
TWKDTRBLNERVWEYT, chh, c-FE-
feL S CZ2EREME LNV L. BENMEBENE
LNWTY, XEMBDAZESAATHESWVD
DOMZSVSAICHE> T AELAEL, EWVWSHE
[CEZTVBHIFTY,

KRN : BB D Active Learning

TTC. SOFEHNFBRDODBET. ZOBREFNIC, S
HiE. ESVWSERLGON. VWS ZEERFELIEV
EBVWET,

BIC. DBRET-EEIEFEHEREWVWSZET
(. ZEEITTR B THELHBEEEHTVD L
WS ZERDT, 2RSHEHAFWHBIAN. 2
SWOI YRS ILATHEEAZFICREBVWTHS D,
BOS—ZVIJDERICOVWTHFEEZLEVWERWVE
T DFVHBEDTIVTATZ—Z0TDTZ07«
AN ULEVWEBWVWET,

ZOTZI9T14REVSDIIVDDZFD (774
VT4 TaROy TAYN) ERAEEDNTUVET,
—MRIC. FD &lF. KZEADZNEBHEEEHTTT
FnEE. BREMXTYT, LVLEKTIE. XAEHER
DEHRETT., COBHELEE>TWVWBEZAICE.

BARIFU» LB T HARIBH ARG ELZTR—
TAVIRNUTHERZESDTLBNBATVSDEAS
TWBERBVET, E5LUBVEKTIE. HEHHE
TY, FDERILIFZETERRKETE. EHZLE
LTVWEY., KEDEKICHITS FD L IHE/A L
LTOBEDALEEFTHRL, LURLKIEE53ETS
FEHEEAED D WVIFHEBOBELLTEY.,. ZNnE W
MCHRFLTOLIH, EVWSZETT,
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Active learning in Edo era: TERAKOYA

EENERTEIIRVBREELE

Activities at TERAKOYA

® the three Rs
o i

e EE

o Z3Fh

® penalty
o Fi

TERAKOYA for girls and by Samurai

EMNENTERIRVREFELE

60

BREERS half-yearly exhibition

EMNENTEIRUREELE

Learning at TERAKOYA in Edo era
o FFE
o TFE5(% (1603 - 1867)
e FROFEEENRE UICHIHNEHES
o REDINERDOEOMAEIE
o 158
o HAIERES
e BECVEHSERTSRECHLES

* ENENOFECICNT SBETOEBNECICNS
FEELBICENEB<HTRATLD

s HFBBDEFERABNLTNS

IFPNGRAN T BH#WHA 1930s

EENERTEIRUBREELE

IFPDSRAN | BIPHE 1960s

EMNENTEIRVREFELE
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RDOKRZDEERSR modern lecture

ccccccccccccccccccccccccccccccccccccccccccccccccccc

RMNBEHTERUREZLE

TIPEROBEY remains from Edo

o EE houses inarow

o i (the edge of) the eaves

e Bl averanda

o (EHE an alley

e HFM [by the side of] the well
o HRDE  a living room

10

RE - #5% - B8R - BBHE - AP

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

ERNERTRUREXLE

11

RE - #5% - B8R - BHR - APk

RMNBEHTERUREZLE
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BEOY  a living room

EENERTEIIRVBREELE
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FEEDAY 1) styles of a house

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

LRI 1. %8
® Japanese style 2. Western style
® FBFEOE L] =7ls)
® living room ® living room
LEE gm0y )
® dining room
® One room o BH
® one function ® study
® multi-function o B=
® bedroom
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BROBLVENE vagueness of boundary

o AEH inside / outside

e BALEY individual / group

o BRI EIRER formal / informal
e HBESR everyday / academic
® S ambient

o SEOBROFBANSRA TS SEEDIE

® being visible traces, history, or culture through
seniors’  activities in everyday life
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® Common
o HEONEIH
® Boston common
® Cambridge common
e XEHSOHERS
® common room at university

® Communication

17 21
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* EMDKL VT
8 127 —-Y3vDEENDIE

®FECEST 1. BRBICEST
o 5 (=
o mmmE © SEMRARE
e mi o BuEE
o ¥I=? o HR=?
o GiRE? o EH=?

18 2

HAEF v /R A5I7 : BEOIKDOE

o =g
® i
o I
o S
s EE

19 23

FEAZE FUN: all-in-one ARV BREOE
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o AHR (810D
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* MEP—FTOF vS¥H 1605
CREIZ TUCY. BERE, MERES
* BESEH 12008
* WA
* BH/70S - MA308
* SHOWREHONA
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® itisf
e [0 EWMDID
s HE
e B
L]
® F—AhH
® FET, DREHT, H5HND
® mixing, connecting, and emerging
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Eﬁﬂﬁﬂ‘ HEDactive learning

® =i & L TDFaculty Development
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o F—NEDRITSD
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ICT mind

e |CT
© WWW, google, Wikipedia, YouTube, SNS, Blog, wiki..
e BiL., BML participating, contributing
o BFFEL, #EL storing, sharing
e WRIEL visualzing
¢ BHHICTS  being transparent
o X YNN—3XF being equal as a member
& dRI AT HhERIM
¢ ETE® democracy
o BHEFBETIEEN
® without intention
® not for learning
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FUN mind

e ATy AN-2, ATV -91VE
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® Open space, open mind
® with ICT
® focused on leaming

o EBHEEIEESN.,
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® enables to build a learning community
® and cultivate the community

e 5EEEBEAR
* BULFNVEHERLNCEMNTE |
® Edo mind
® leave vagueness and enjoy life !
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TITATHEENDES
~KALS T4 7101, —
First Steps Toward Active Learning:
Writing Classes in KALS

kLi-H)— Tom Gally

Lt SRl i st Project Profe
T AT AT SO 5,,  CriticalViiting Program
Komaba O ization for Educational D

(EEEER ge of Arts & Sciences

The University of Tokyo

DITFARNZA T4 - TATSLIZDNT
About the Critical Writing Program

20055 | HEFHMEET
Established in 2005 in College of Arts & Sciences
o FATAVTHEDREE -HR
Surveys and research on writing education
o TATIVI - FATAT D10V MEE
Pilot courses in academic writing
o KERET—F5 -TOREUN(TA) DER
Training of graduate student teaching assistants
+ 2008EFEEMDALESS~RE
Expanding to Active Learning of English for Science
Students (ALESS) Program in April 2008

*

KALSTDZ % (FL-H1—)
Classes Taught in KALS by Tom Gally

+ 2007 EE 2 HSummer semester 2007
— English Writing for the Sciences
— Science Writing Seminar
— Introduction to Academic Writing
— Science Reading Workshop

+ 2007-20084F £ 2 Winter semester 2007-2008
Introduction to Academic Writing
Writing Creative Nonfiction in English

FATAVTREDELEAR
Main Topics in Writing Classes

+ HEEEBTOSAT27 708X

The process of writing in a foreign language (English)
o X.EBE RXOEE

The structure of sentences, paragraphs, and papers
o THTEVD - SA4T42T DR

Characteristics of academic writing
o THATIVIERBOHHY

Characteristics of academic English
» IMXDFE

Writing of academic papers
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Writing Classes in Regular Classrooms (1)

« FHBLEOHILERD
Reading sample texts in textbooks
+ HEEE
Exercises
+ HERHSOIHEA
Explanations by instructor
+ BEEOETFTLE 21—
Peer review on homework assignments

HERIZE->TOERE
Issues for Instructors

BEOHETOSA T EE(FD2)

Writing Classes in Regular Classrooms (2)

- HEROERE

Operating the equipment
v ZEELOTAOLETF

Maintaining eye contact with students
-« BEPOIEHE

Becoming distracted during class

o BERDTAT1THHLL
Itis difficult to write in class.
A = M7\ 2
No computers
- BENHRIIBEFHEDOH

The only available references are electronic

dictionaries.

- EXDHFHELLY
Itis difficult to share student writing.

ZHEICE-TOEAE
Issues for Students

KALSTHREIZ/E>T- 1=K EE)
Class Activities Made Possible by KALS

. HEROERE
Operating the equipment
- Bh TN E2—D1—2
Unfamiliar interfaces
- ZEHO&EUnexpected breakdowns
- \yavEh e
Decreasing familiarity with computers?
« BEDDEEHE
Becoming distracted during class

« RETELHT
Too-comfortable chairs

10

» BEADOSAT4LYT
Writing during class

o TI—TTHFESEXTaS O
Writing projects done in groups

+ UPLIALTODEXEE
Sharing writing in real time

o TUFADY—F LY —FILOADTIER

Access to online journals, search engines, etc.

- "b:l'.jJ: (D%E
Publishing student writing on the Web

mADME
The Biggest Problem

HENELTONER
My Impressions as an Instructor

VANV = WY -5
The complexity of computers

11

« TEzAE 1=HED
Less material is drilled into students.
» EENAOLESEEOHEEEDLEL

Improvement in English ability is the same as in

regular classrooms.
o SATALTTOER~DEREIE L

Students come to understand the writing process

better.

« FENFBAGEWRTHITTE:
The classroom has opened up in many ways.

BB VRS ILNCT #2FRALET VT4 75—2%7] 2008.03.17

SATAVTUNDIZE(RL-FH) =)
Nonwriting Classes Taught by Tom Gally

+ 20075 FHASummer semester 2007
- Science Reading Workshop

+ 20084 EEHSummer semester 2008
- Media Literacy Workshop

12
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