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Program origin

A matchmaking story

» Prof. Kumano wanted more international
student activities at Asamushi center

» M. Robert wanted a different student
experience off-Sendai campuses, ideally in
natural environment

» Prof. Haga suggested we meet and talk
> And then...

Why Asamushi?
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Collaboration with Prof. Kumano
(Director of ARCMB)
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A collaborative project
The 4i program: Interdisciplinary, inter-
faculty, inter-university, international)

Name (Last, First)

Affiliation

Robert, Martin

Institute for Excellence in Higher Education,
Tohoku University

Kumano, Gaku

Asamushi Research Center for Marine Biology

Gleadall, lan

Faculty of Agriculture, Tohoku University

Nakamoto, Ayaki

Asamushi Research Center for Marine Biology

Matsuda, Yasuyuki

Graduate School of Arts and Sciences,
University of Tokyo

Affliation Category Year
1 Faculty of Science, Tohoku University Undergraduate student | _B1
2 Faculty of Science, Tohoku University Undergraduate student | _B1
3 Faculty of Science, Tohoku University Undergraduate student | _B1
g Faculty of Dentistry, Tohoku University. Undergraduate student | 81
5 Faculty of Engineering, Tohoku University Undergraduate student | 81
6 Faculty of Engineering, Tohoku University Undergraduate student | B1
7 Faculty of Agricuiture, Tohoku University Undergraduate student | _B1
8 Faculty of Agricuiture, Tohoku University Undergraduate student | _B1
9 Faculty of Engineering, Tohoku University Undergraduate student | B2
10 DEEP program (Exchange], Tohoku University Graduate student B3
i PEAK program, University of Tokyo B1

EAK program, University of Tokyo

EAK program, University of Tokyo

EAK program, University of Tokyo

EAK program, University of Tokyo

EAK program, University of Tokyo
‘Asamushi Research Center for [
8 Faculty of Law, Tohoku University Undergraduate student | _B1
19 Faculty of Law, Tohoku University Undergraduate student | _B1
20 Faculty of Science, Tohoku University. Undergraduate student | 81
21 Faculty of Science, Tohoku University. Undergraduate student | B1
2 Faculty of Medicine, Tohoku University Undergraduate student | _B1
23 Faculty of Medicine, Tohoku University. Undergraduate student | _B1
2 Faculty of Medicine, Tohoku University Undergraduate student | B1
2 Faculty of Medicine, Tohoku University. Undergraduate student | B1
2% Faculty of Dentistry, Tohoku University Undergraduate student | B1
27 Faculty of Engineering, Tohoku University Undergraduate student | _B1
28 Faculty of Engineering, Tohoku University. Undergraduate student | _B1
29 Faculty of Agricuiture, Tohoku University Undergraduate student | _B1
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Student data (Total: 29 students)

Institution Gender

A

m Tohoku University m U. Tokyo m Exchange (China) m Male mFemale

Status Faculty

&

3

\

W

m Science m Agriculture w Dentistry — m Medicine

14

u International m Japanese m Japanese (international program) u Law u Engineering m PEAK w DEEP

The plan

» Staff planning and organization

» Course plan
> Objectives
> Simple experiments
> Maximize interactions
- Staff as facilitator and guide

» Outcome

- Learning, social experience, international exposure,
new environment

Summary

» A 5-day intensive, camp-like scientific
experience

» Small group activities meant to include and
favor interaction between international and
Japanese students

» Activities performed in English and aim at
improving communication and discussion
between diverse group members

General objectives

y Learn about marine biology in English while
having fun in a natural setting

» Create an opportunity for Japanese and
international students to interact in an
intimate way in a camp-like atmosphere

Promote interactions with invited students
and faculty from another university
> To discuss common issues and differences

> To explore new ways of collaborating for
international education

v

Specific objectives

v lo learn the basics of the scientific method (B8
73%) by performing simple ecology and cell biology
experiments with marine organisms in small teams.

» Based on their own ideas, students will design and
perform simple experiments to test hypotheses. By
trial and error, students will discover on their own
basic principles of the scientific process and
method.

» Another important objective will be able to explain
to other group members one's ideas effectively.

Overall flow

Day 1

Day 5

Arrival Day 2 Day 3 Day 4

Orlentation i ] »
Day 1 Day 2 Day 3

Wrap up

Day 6
Aquarium [l Presentations

Welcome

z Return
dinner

Experiments

« Sampling of shore organisms,
taxonomy, simple experiments with
shells and sea roaches.

« Fertilization and embryo development
observation, etc.

« Plankton observation and taxonomy




Simple plan

v Aller recaiving a lrief explanations and guidance,
students will collect marine samples, plan, develop
and perform various experiments, in small groups,
with marine organisms

» Hypothesis generation, discussion of results and
their interpretation is an important activity

» On the last day, students will present their results
in a short oral presentation and prepare a short
report, to be done in English

Evaluation

» Active participation in whole course and oral
presentation (50%)

» Report (50%)

To promote student based-learning

» Provide only basic guidance about objectives
and procedures

» No detailed protocol, but experimental
objectives provided

» Small groups (3-4 students)

o Instructor assigned-groups to maximize group
diversity

Experimental plan (1)

» Extruding response of snails (3 species) -B
> Objective: Confirm that snails respond to sea water
for their extruding behavior, see how osmotic
pressure and the ion composition of the sea water
affect the response, and discuss how the observed
effect is explained by their habitats.

FaLrTa e ot voticle

Experimental plan (2)

» Walking pattern of sea roaches (77 .4%)
> Objective: Confirm that sea roaches turn left and
right alternatively when put in a maze, see what
controls the walking pattern, and discuss why they
do it in the natural world.

Experimental plan (3)

» in vitro fertilization and development of sea urchin
(312) embryo
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Experimental plan (4)

» Plankton collection and identification

Project presentations

Group-based evaluation

Objectives of presentations

» Summarize their experience and findings,
interpretation

» Confirm their understanding
» Present to peers

» Peer evaluation
> Evaluation rubric

Report

Individual evaluation

Short report (2-3 pages)

» 1) About sea urchin fertilization/development
and plankton observation
- What do you think is the main appeal of these two
simple experiments?
- What did you learn from these?
- What is the main biological message you will keep
from these simple manipulations and observations?

» 2) Student experience
- What did you get from this whole course experience?

- What did you learn about the scientific research
process or method during the course?

- Differences between lab vs wild ?
- Greater lesson(s)

Costs

» Transportation (covered by TU)
> Registered seminar students can claim highway bus
transportation costs
- Sendai €-> Aomori station

» Accommodation costs (covered by students)
> About ¥400 sheets cleaning fee

» Food (covered by students)
> About ¥1450 per day (three meals)
> Or cook own (microwave)
- Convenience store about 10-minute walk
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Arrival

Field and laboratory work

Presentations in Sendai
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Summary

» Out of town camp-like experience
» Student-centered learning

» International experience/exposure in Japan

Mitsuru Haga

_36_



ILEBIFDIZBI B35S

=S’ PN

H 2T

BRIV T e F—
=D 3 {81 A

* EPNIRY 7RG S (R °F)

« 4220 H R DR HRIZH RO L

Ao HITHBR AR AR T,
H @L}'C?i’fx‘?yr—7ﬁ.%:{kﬁ° 5 it

The Ath Socinl Scie ne
Humanitics ¥
Hetw eon i

"-. 1

Rermeuredl Apiach R
3 PIF\!“IJI

sy

i o

il

Oy 7 CORETER R

# 19994E~20074EE T, —AED PR EHRILR L XYT
P Y TR - )T A TN AT ) ITHHE

* ZO%S, HBOPH A5 ANDOWIZET, 4EZ4b]
1FEus 7 EHiM

« JAEOEBIDG, 0L THHERBRA S E

FAEBIDBHREIZOWT

* 20084FLLRE, fH4E, JLREBIA Y

* May 7HFEAMIRTEERFROhOTy 7 |1210)H s
AV TR

« JEER I Y L THAEToEH,

_37_




S0 7524

* FEAHTOHIZ,
NeBIEITh A

« BRI RPIOBZEETIZT FAMERRA TS

# REOKFBETRAT 7 F A @—2)—F—) %
%—?‘M:o —DDA—A%EHFEST ST F AVE Z B A HE

* FERARO7HIREOTF AN, BAMTTHID
THID, 3 T HEOV ZANZEDETER

7

REDHI LR

« BV TIRINKISH L2 RS, B& 72 E b
A DREE

« BAGEHPT—F 2 KEfHOR HEHEES 52— 4T 1
TTIEECREFNE T 230D, VTR EGTehHIEE TR
Ffty 72 B Ry

* FEIFOY TR EM, B ORRRERBITIONT,
2&7@%‘%&&35&:&‘:%6:&3, ZOREDOHITH
‘ 8

FEOPEHER

« RIS SCHRR B2 B35
« BUER L THEmAHERDESICTT D
* A OHLOHLT—< &Y, LR— etk 5

« T T LN EEDBIRICOWTIRZ DS

Sz ERLE e 220

2
BT 1
A 2
R 2
B 2
BR2 2
L 2
B 2
g 1

F i 52 3R R OB Gflal ~ 5571

w R F—vay

= famlia 7 OREE (1)

« 3l T ORER (2)

« #alEl a7 O

« Hishl oy T OBUERR (1)
« delnl 1as T OBIARLE (2)
« A7l i T OBUERR T (3)

E iR A OFEN (BE8IRl ~ G 15]u])

« 5810 L RIEATO kR
* ol 1 7 ORI (1)

« ol oS 7 ORI (2)

« Huml iy 7 OREEHA (3)

« fnliay 7 ORI

« 3l T OB

« $alnl oo 7 O R

* $515nl LIk R L Ol

_.38._




LT % A op (1)

« W) SRR BRMa Iz OWTISCEE K, 198645

# HJRYF LY =X ¥ —OBeEEE. 20084E
« Mk T SC g s Bl rh e 2GRAL. 198 14F

xRV oY P A=)V F — o=, 20154

« R 7Mas 7 R & S as vt 44k, 20004¢
RTINS 7 O L - ZEMIER Dy —F )b, 201148
* gﬁfﬁ%ﬁ'n‘y? (i R SAR) DR o SR 2. 200

13

fEH L7273 A RoB (2)

* RIBEBEMPEORTET, IRNYTHET 12— 7
KREREWT R TRE b Je NGB ek, 201248

« REHMay 7RSI ET F Ry b, 20144F

« MNIZETHEBISUIc ADORFEE [TRae 27—
=7 OBk, 200047

* FRIRF k% SR D IER 1945 — 20120 817tk 201242

BIAITR L2058

« fEN], EBOTF A b o —z2 HER{ES
BB 2MNIFE S OB R %R T 5.

* FEEIX AN THE, BT THREDIRD

= 15[MDH BN, TF AN EEZFLHHEE O
Va2 MER) 2o THHD

# FHEDOIRBIZIIZE ~1200 ? |1EWVSBWEBIEIC
SETTHHU, 4000 TLR—(EEEDTLHS

# BID15MDHS, 1iERIEHOFZOMIET %25
T, KA TR R IR 1TH

FEREBIT L RLAD)

« JERERIOPPNTEIENS,

 SWOVITANT, YNUTERE, o7 EHK, av T
DR TH ol ERITHEDOV 7 T AN Kk

* LREBROPEDPILC, BIONFIZFURH S THL
T, HEWELITRHARINONEZ DD

* ﬁ%f)éf'nﬁl:‘ R T THRBRUIHSR IR0

i B o

16

FEREBIT T RLIZRA(2)

# FLE R OGN % 225 T . NHK-BSOFHMLaX
IV 70y b HH—=IL ORER R F 75—
Vak | EBIZE TR

* L—Fa2—7 %5 RO THM. ud 7 OE%R, vy
DORYTA (=0T V), uy T OT = il

2—Fa2—T7TEH DTS

« By 7 O

* https://www.youtube.com/watch?v=gbGuxo3FRvk&lis
t=RDgbGuxo3FRvk#t=0

w @Y T DR T A million voices

* https://lwww.youtube.com/watch?v=Q2gbKgICL5s

* BYTOT A=Y L

* https://[www.youtube.com/watch?v=CSdGB_r6ZkQ&li
st=PL96qto3ykyyUGOYI7bs7DkkiisaasugNC&index=1

18

_39_




LAR—hDFEE )

LIR—bDFEE (2)

* JRRZAY TITONWT

# IRERARL 7 2% —13 H A N B Eh 500

« SREPYIRE

= a7 EHARDEDEN

* TREAFV R TEUERBREASE S STz Dh

* ?%?i%%&:ﬂb\'C—tiﬁ“ﬁﬁiﬁﬁ%li%%ﬁﬂutﬁo
w DU NFa 2T M N TELIZ"H

« PBLLeDEZTOED

*

BREF TN R OON?

P (HER) B 7 OIS 5a0) T« FAT AR
FDFEHED L OSEWHBE TR IIZOWT

WO EERHR I OWT

SRS OWRHIELODH,

KEDOKR LT

ONE PIECEIXT#NRIZ DM

a7 OHEIZONT

« MBIz S ok floMHh

*

¥ % ¥ % %

20

HEREDOALHITIVELIC

21

_40_




4, D=0V 3vT —REOFRUEBTDREELE—

A~C DI =D I3 TIL—=TIZoHN. BhIREEZ
RATOIN—TREZT O,







( V—oayrd —PAOFEREELZTORETE— )

OTN—TIEEORINC, BMBOFNG [F5) TERIEERE) [EHi) 205,

OFERI O R FHIRE 10t D EEISE - O Z&%IT, 7V —TFT 4 A v 3
VHRT, Z#PEOT AN E BT ETHIC TR LS E 2R T D,

OTA, BIAENRBINT 57 V—7 Tk, TARE IAENS bIREXFEDOZDOFERLEZH LT
HH 9,

O THFRL I — 7R T oGRS 4 SLaHRIZ R 5,

OBZMEBEBRBOFHEICLY . BEITBWT PADOEERMEEZFLRESE] © TRWFIES
Bil) TMEZETHFE3H & [Fls) NELDD,

OFERRRE LTE LD TROFIE 3 H) [MEEZET L FE 3 Hl) &+ THERERE
INEREIZBWTRET S,

OVERR U T2 FR8 AR OV £ ] PowerPoint 13, # AMEE L L TRET DD, V—2 ¥
2 v 720 USB AE VITRAFT 5, FHRdld, isE oML T RAeZTATLHZ &,

A 70— (Gl JBIE MR (HEER) WABH]  Eifk
[B 7 /v—7]: (k) Martin ROBERT (HEEERE) 5E i Vo +
[CO7N—T]: GhEN) iy B (HEERE) Il 5 KR ik

OEfTFEER (15:10~17:00)

AT MEESLHEE] 1534
I I A—F1E¥% 80 4y 15 : 10~16 : 30
1 A haFrsar - HORT - HERE 10 4y 15 : 10~15 : 20
(Fodk ARG A BHAR)
2 FEEFHIME LD S DERISE - i 15453 15 : 20~15: 35
A 40 4y 15 : 35~16: 15
4  F& (FEFM PowerPoint 1FAL) 15 4y 16 : 15~16 : 30

SHE: 16 :30~16:35

I 25K - gk 25 4y 16 : 35~17 : 00
BT N—TFE T 54X 37—
BT N—T B 3HX 3T N—F




JNIRAEF v /N REEER FD2HRRS (28

D—5oSayv el (4F)

wWC
we C404 C403 €402 C401 5
0405 C406 C407 C408
ATN—D|BTN—D|C T L—7)
CH 4R

_42_




5. AR BR (FUIN—TOREHK)







F10E FREXRFEIEREIIBAEYIIFD-7—9> 3y 7 RERAK

Asi—7 oREL BK =

BRI, MR
(1. 2) £FEIDYLA 3 HHEREORR Lo, EoX ) ICMEZ3hiE &
W2
* FUBHE D (TR 230 B 720 RIBAEAED THEZ Xt Sh-,
* EBROI Uy (FEREY) 2R FAECEBIED L) TR,
k RFEFAED T+ —RNdH o7,

(3) EBICBIT2HEHKROHE, T OS2
e Z EEBT D LI LT (T4 7 & FRE),
* P, v AT BAREHBE L (FEIETLHE L USB A€ Y 0L %),
* USB CHAMEBEEE 2 R{F S 7,

(4) 997~y 7 PCHEHBOHE?
kI =y PR— =%, PCIIfFEH L2V,

///

(5) BAMEH O ?
* O o, 5 BIRFRIIIM O 2 A OBHEBIRE O T 2 fl S AT L TV,

(6) KRERTFHOER
* HEEZ R L, V%@ﬁ@ﬁ%%iﬂ&ﬁf:o
(=Y RN EARFPARLZ LEARICESAEE TREISE, ER0S
EIZT 5 GHERZRITIT LW,

(7)) FEOREBMEIZEZRNH D EB SR 2
kAEE—D, WEL —~ A —DIZRE LD TH £ 5EFRITEI -7,
kD NS BT < BERE L 7=,

(8) SEHE LAEBORSy L 2 % "HENE ?
*%Ei%g%%O&ﬁ%? LEFLEL TV,

(9) BARELENEDH A IV T THAENRES ?
*BFEOF THEFIVIRY 2 L TIHWTWD,
k EFELS S KEGH EBFL L, = o o3 nE R L,
R HEME L THMPE D OSNIE BRI E T DB > 1=,

_43_




(1

(1

0) SCRFAENBENTITNILD ATRENE, TN ERET 2 72D Ot

kPR IRNBE D LIRS, FADHFTLEL TDHE ) TR,
kEENTHRDOATE o7 BRALAEZ I DICLRT DEORREME? ),
kPR E D LIRERNFIC/RD DT, WEICEERNRFICRD XD TR,

1) ERORBRHEDL IS ?
*FFHIFHE TE R0 K ) R Z &R,
R PEIEARZ R > TR b7, £/ 25T L0 ICTK,

2) VIR 2B 212020 (BHE) THURISTE 508 °?

* P L, lfdsz ZERIC D RN EHE L B 2 T,

*ERCI =y bR=N—DFEBZ RS LAY TH oIz LK E BT,
* B CTIIEEZ S L,

3) WRORICEE L o72), R L FEEZLZHITT D Retk 2

% EONRE IR Z FF O DN AT N ENRDO T, TR TETCOMEZHH L
GEEEERnk > T RLE),

*PEEHE DR N S TV DD THERZBRUN I RNE ST L,

4) I=v FPR—X—DEHE
* TEXDHHDITZDEL T, H LIT U A0 E-EIC,
kW HAMEDFHERRIC LT,

5) FEFEOHMZ T D7D D TR
* ST R (SRAE) LR S Y THIME LT,

6) PRI ENLIED D EF, BMEICHTHTFI7-2
kAW Z IR L TNV WV RS WS O T EL

7) BREERE?
k= ANFEE, BIb o TEBMT DI LEE2HERLTWRNoT2T20, AT ROWE
R EIZHFE VR NEILIR N5 T2 DD AE B,

8) KAEM?

kSRR EAR R LTeTo, BEOIALT ED RN H -T2 b LivR W,
* b 2 TR Z SE -0 g LivZeun,

kT 2—T 4 B H 2N Eolb, R LETEDLEH L,

_44_




(19) ZANETCWHWELEYITEH?
kWNWFEFETIIW R oT2, DRI F 22Tl L2y,

_45_




ATI—TF HEBR/IND—RA > FAK

RRESL HR M

BUWFiE
-BRY (TLEVEEE) 2#5FEFRA
- BNEHCERZHAEICLBELO0H

s Sy MR—=IRN—ZAHAVERELHBE LON BRI

WEEZETHFE

- BE T, HEH L OHNHEEER
—iDBICRY NBITAES ALK SIS

- REORAHATELGL (AEZBFI LAY

« Duty Z#8HO LT ELL

_46_




F10E FREXRFEIEREIIBAEYIIFD-7—9> 3y 7 RERAK

Bysr—7 wrE4 Al KA

Q. MR NT T2

A (770805 X0 IFHUEEFHE?) 6 AICEORHK, 8 HiIzmLen, 74—
RIZERD S 0 BB DR EERIGERH -T2,

A, ZOREMEE I TIIHFELME 5 2 & BSHIRIZ STV 3, 7»~7?2i::7ﬂ
Ta UBRMHEREE LT D TROVWGAEND D, FADFFED A X /LT DOV THANC
BT,

Q. FEDRERITHFE?
A GE, TNV—T7THHLTERT D,

Q& FHEMN D ETCWDHREDOZ T ANILNE (REZITANTZN?)
A. 20 ADSEEE D, SEEIL 256 AZIF AN, =21 A, 3. 4 AOTA—FT550
BHo ¥ NE3 0N,

Q. FEMHEE IITEEL T, FARICEFRNT (74— R T AN EHRIBMEEEOREDH -
T
A, HAREITEREA (A 74 FBER), EELERITIIBYNODHT-20, 71—
TET—~ERD R ERS (TFAv, B BOITA—T),

Q. EBAE TIIT ) FEDOREMEY I DA, PRI VLS N, W TE D
D ?

A, ZOEBY IS AAEYFEOSEFEN, NEIX 74—V RTU—7 HiT-oTEBY, B
IR 72 2 EETITEEL WD LivZe s, B Z LIRS TE 5D TiE

Q. #AEIXPC %2

A, BHZIROTWR ST, P —FI2 1 BTSN H > 77, 1R EEFTICIE—IS
o5, %&#gﬁh@@%%iPC%ﬁ%LTkw iR iﬁﬁﬁw®1@°
S A RPHFHIA > TOIUE, S TERN? >V T b H 5?2

Q. BRI D?
A. 6 AT 8000 M A,

Q. ZOXRMEY X8 AN, 1T AT 4 AR, b bhro TWARRWET LTS
WTCTINDEZDOM?2EF =2 g9 VOKBREITR -0




Ao ET 8 AICHM L TOSHEEIE, T ARED THRMRROE DT, 4 H DR R CTE
ENRFEL W,

DD DGEIIENCH DD, ZOERBEITET7 4 — VU= HFEATEY,
FFAR_R—=va & LT 5EEBIIV<OPHETE TV 20 TIE?ZER LV b aIa
=hr—ya s L,

SR B T EOFAE S NS ENL S TV ) BICEFR— g % ERN
77,
F72. 4 AT DONE R0 ANIETWNW DL DT, REMERBESCETEZ AN TE#EL TV

Q. NRODOEMY I THEDOFHEILE LIZ0 720 ?
A, EfEICITO B0,

Q. FAEOHEMIZIEDLIIZEZTCWDN (EZETEET, EZTHEMTIN?)
A, EARMIZITENE T, 2L 2ATHMEZHT, PEEBINERZ T, BX &L,
#DH T
MARFASTHIR R Z LTI, FEOET 2B 25 L5127 5,
e ZIET7 T LV ORBENESTZZ ERH DN, LIXTFEBENER, FAENER
L7 B Z2HMICT 5005 Thuy,

Q. DTS2 FBBZHEICET DR 253, T AU H> 2 BN O plifg D
D2

A FTREEZITOETCND, BRI N—TL UM, 8o FITFHAER+OMA
LT 5, ENLSMCH LAR— R E L THEADOFEMZIT> T D, AA, A B3£<
RO D, ZEFEICEL TR,
=R LOFHMIIL., FAEOFMITEYIITZA L2002 >HLWEZ AL H D03,
=R S

_48_



BYI—T HERANI—RALY FAK

ERESL B HIF

RUVWFE

T EVTF—arvEREICLTEL S, (TFLEVOREAZEE
B TTsRAyday)

- PERTOMEFM. FMEEEEZTTONEE,
- HEEHREBRDY VY,
- 5Z235T—RIEESUTIVIC,

- T—T0—9 (DARD).

HE (BE) 2EILHFE

- —?E@:’E%’Eﬁ?ﬁ’f 9“910

- RROBEIZE DN ARER>GL (BRZERODHBELEL),

- BXEDSIEHLAE,

TL—TDNF VR,

_49_




F10E FREXRFEIEREIIBAEYIIFD-7—9> 3y 7 RERAK

Con—7 NREL M KT

[ERBHIHE (T S4B HA]

> T I NBIIHEELY ERA256 1 TR 2560 H 5,

> BDNGE S MO HIFNIAD H T T RZXEY NREITH 5,

> LROFAET L VEROTFAES AT T o0, BINEEILT 5,

> R OFAELEE L T OHD RS THY . THRSH - ZMOE LD,

[ERBHHREICRT HERGE]

Q. BFFFRIZHOWT iR 3R A EM L7 & 5T 1E?

A BIRCHELMIC S EZEZ D2 OEENTH Y | s BRI SIS I TV
U,

Q. HRND DOFEAEITHIS LISERANAFIZONT
A, RV WO vy FEMES. HFEICRT 2 EANER R ST oW T, Sk &
NHK BS R¥ = A % U —DHE,

Q. SCHAAEDZFIL 2
A, FHKIN E o lcma. U —F —HIFEED /A 2 b 2,

Q. FEDHE[FSHABENRKEVD, LoTIRWVWEEITNDN?
A. AT IRWREITINDEREEEE WD DI T2,
SZFOEE . ARV o A OFAENFHIAT A,

Q. VT T DOHEREASNT?
A 4 AANFH, BT I VAN IANRE R TCERINT 5,
A, THNETa U TITBELBWEEIT W 2o T,

Q. MYFEFTEDL IO TN =D ?
A, AFBIHIZ— A—[E], BRIXESIZIAEICT = v 7 L THREENIC,

)

Q. 5L OB ONT, HALRFLSAD B S LI 2 OB e
A EEEOHKAESND,

Q. 4 HIZH AL T —~ 2 HERN T 2SI H D02
A, 72V, T ARNZADINEERT S,




[FEDEHEHRZETCHOBRNFE]

1. 2580 V—XZFHAT S

> MERER EMO Y Y — R LE#ET S, TR, LAR— MEE (=N EE L7
ThiEe bRyl Z &)

> R RHEM ZIEHT 5, =27 F A M2 Tlid7e < YouTube 21K 7 5,

2. TE-EBZESES
> BRI BERWERET. ) OBES>T-EOTEROTE %2 YA Z D THET 5,
> =T A NTHED 5,

3. REDEDLIZEHES

> RED 3FNIFADRELIIEDLE D,

> IT. MR EEFAT D, DM FR~DBRHEMNEED . MEEN LR
> BRROFPAEICH AR ChRET 5,

4, ZEHENEHED
> VY —F 7 = 2F g URERIR O,
> REE O RS, B R M BT 5,

(REZET HFIE]

1. BERBRTEEHEICTS

> BHHBRENER T, B BARENZ LWES, FAEMOBERZHRN 9 £ Wil
2%,

> HEE, v— K~ o7 BKOEENRNE L ER0RN KT D, BBk GRS pmE
Th b,

> Mooz ZHE L, RO DFEHOESZ R L2,

2. FHED=—XIZEHhES

> FAEOBLA~DORESLHEE~OEBE ST RLETH D,

> OB, BOOBKIZESTLEVRHLRDT, [zfti) 5,

> CROBENEOLGE HRAOFAELSMLRT WL 5 RNEZ KD AT 72 ERLE D
VETH D,

3. BEFAICLSLEVWKIITTS

> BOOHEMBBIISEHBAD TF 2 EMaBr o7 AEIZITADIT WY,
> —HHERRHIC R bRV E DI T 5,

> A T VY OBERMENED LITET, BEHTLVAREMNZ S,




> fmmd V& ORRECHERMEBE LA DD,

> FAORBRLEBREL XTSI O a T Y B0 ALD,

> RV CEE A LN EZO8OEEICEE->TLE I,
STI7T4ET 4, TH, IRVIEV 220D AND,

4. FEEAZEDBEIZDONT
> AR O RYEE AR L CREM O A 2R,
> BEALOF R & R,
=%, LAR— N OFHEEEHED L
ST, TERRRINAHER R D,
> PO PFEREZ TS L, o€ I & oILdmthE Mz,
P2 EE L3 X720 WmEICAICR AR L2 35 & SR ENEREE IO
fit D & FLl L7 BRICR ISR U 5 AlaetE s & 5,
> IR 2 BRAREE ORI E,

5. BEHRAHBEIZDONT

> U— 7 ICk 2RI LRV IR Y OFRFE AR TR0,
> RV SE LI blnE 9z 5,

> EE - EOE L BORENEE,

> R EFF o T RERG, T ~ORE,

6. FHIOMHHIEH:
> ¥ TS ATHREO R AT .

(EXX2)|

1. BULWFiE

> FNNDO Y Y —2EFIHT S
> TH - HEESED

> FEOELIZEDYE S

> FEPMWEIES

2. WELETHFE

> HIEDOBIRMAME

> Bl E O RG

> EhDIALIEE 72\

> FHIOEHRIEME FTHITT D




CHIL—T HERANI—RALY FAK

RERESL IUAN R

RUVWFE

e ERINDI) YV—R
> RRAXIL. THATEIVIRXF)L
> BREEA
> i L DEE

o PH 8% (RYiRY)
> J=F A VTFHAL AU b

® FEDAKRIZCELED

o FEMNEINEDLD
> REEFRAMEHR L, BS5BATHS

REZETLFE

o HIREDHR
> AO-SHIZBRT H0H

o L
> EIHOLER
> ¥ I LEER-EBOAER

o FEHAHTE

o EHTDIRIBMH

_53_







\

7 — SR







%1 0 EEILKE

(EfPI) TERRYI | FD-U—2Yavy 7o 7r—1

Atk THMBEL ) TREAY I FD 23l I 552 TFLELETOT, 7o —1
WX E LA LS BEWELET,

O 1B 6 DRIWVIZOWTITZ YT 28T 2O THA, ZERODH S 5 I1EH BRI
BEITIW,

1 Y I IBRHEE I HELYRBROFE IO VWTEBBE LET,
1. HIHT 2. 1 [ElFeER 3. 2[ELL RS

2 ABBIOFDTEHY Zholz, BEBIZLEDSTENFIIMTTT 0, Y TUIEDLLDTIT
ZERLTIESN,
1. FHERFAESO G 2. YINRAMERDORA b 3. BET—VORE
4. BREOMHNLTH 5. PO OF RS 6. [E&KME) OBFAS
7. Foft (BAERAID)

3 VT —Ta T EHEEIAVEREIOERSHEM LOFERELHERTE
F L7720,
1. T&7- 2. bbbz an 3. T&lphot=

H LR (RARRYID)

4  [PIEEFEHFORE] TIHILEREFREESTXTE LD,
1. T&7- 2. bbbz an 3. TElpholz

H H L (RARRYID)

5 G [EEAZETHFAEOHMEXIN] CTIILERIERLESTEE LD,
1. T&E7- 2. bbbz n 3. TEXlphot=

H HRCEAR (BAARRYID)

6 U—ZrvavTEBEL, EIERFLEMTDH-ODERDPESTEE LI,
1. Tx/= 2. bbbz RWy 3. TEARholz 4. BIILhoT=

H R (RARR9ID)

7 ROEIZONTIEEL FE, (DFD ~OBINZ L 0 3pATFZ L, (QREE LT
SNz b, HITT, £, Q5% I L TERUWERII T,

(1)
(2)

(3)

X T b DZH BV RE S TSNELL,



KT U — MBS MY I FD BNER 64 4, FIEEH 32 4,
VU, (] PUREE S b a2 88 (%),

%1 0 [EEILKE

(EfPI) TERERYI | FD-U—2Yavy 77— 1

At THMBEL ) TREAYI) FD 23l J 552 TFLELETOT, 7o —1
WA LA LS BEWEILET,

O 1B 6 DRIWVIZOWTITRZ ST 28T 2O THA, ZEROH S 5 IEH BRI
BEITIW,

1 EHEPINEIERPIHYRBROFEIOVWTRBHEE LET,
1. ¥1HT [2166%)] 2. 1EEER [619%)] 3. 2ELLERE [5(16%)]
4. A [0(0%)]

2 AEOFDTHY ehrolk, BB LIPS TEAFTITTIA, Y TUIEDH DT
TEBEBRLTLIIEEIV,

1. FHERZEE~ORE [14(44%)) 2. UINAMERDOFA b [4(13%)]
3. EET—~ORE [928%)] 4. BEROMAZIT [21(66%)]

5. MU OBEZS [1164%)] 6. TEEE] OBZS [17(63%)]
7. ZToftt (BRI [2(6%)] FICELE,

8. #EE [13%)]

EREEERBUN |
> MOEETFTOREFERE,
> KFEMIOIEEY I D,

3 AV TF—a Tl ERPIRVERYIOERECER FOBESELHRT
EELED,
1. Tx72[29091%)] 2. EBHHE B0z [266%)] 3. TEAh->72[000%)]
4. HEEZE [1(83%)]

SRR |

> FEOREIINRSZNMEOEHTZ &,

> RETBMTEEHATLE,

> BT LY U RNIERICEBEED S T,

4 PIRBEFIOHRE| TEILERERLEBHTXE L,
1. Tx7-[29091%)] 2. 65850220 [8309%)] 3. TXZhvo72[000%)]
4. mE% [000%)]

EREERuYi |

> 15 FIRKORRFHIBIT L, b ay,



> EDHFOREOHRBTE LT,
> FoRAL, FAODLNG R ZOBMR EBROME D TRICET TnD EEnE L,

5 i#E HEZETIZAEOHMEERIG] THILEREREEBECEXELEDL,
1. Tx7-[2681%)] 2.8b5E 0z [5(16%)] 3. TxZ2h-7-[000%)]
4. A% [1(8%)]

H HH RO

> EEZETLFAES~ORR, FHZ T 70 - U A7 [EREO L, BE R

> bIOPLAEMKNIZ, EETDHIILETIEITE T, MRTEDINDNLRN,
> WETZIMTEEEATLE,

> DREREFT, BENECRTEES TRV &0 ) mABmIZR o7,

6 UV—vav7rBElL, EIzRHLERTIEDDOERPIBEETEE LD,
1. Tx7-[2681%)] 2. b6z [26%)] 3. TxAno7-100%)]
4. B o7 [418%)] 5. EEZ [0(0%)]

ENEEERRUY |
> 15 FIREORGFHIBIT S, hrrEay,

7 ROEACDVTIEEL EEV, (DEBY I FD ~OBMC LY ¥ALZ L, QME
ELTERENEZ L, HMTTER, £, 4%, AL TR LUWERIIMTT

(1) B IFD ~DOSIMTLVFEAEZ &, IHMTTTh,
M I 0ERE,
FAECHREZRF-THH ) 2k,
HEREE I 02KG, 4 A= BIKRA,
HARDEORAETOTREMD Z ENTE T,
Y 2 OIS T DR,
FREEHN IS < BV,
BREUEOFRERELEEELD VD T &,
REDMAILTTT,
E DR,

YV V.V V V V V VYV VY

(2) EELTEINELZ L, HMTTTDH,
T~ EEDXIITRELIZHWNND ),
NED =, FHlE,
TN—=TnMITNED T~ g v 7DD VIABNH Y,
T T k2 BB O =2 7 o 2D,
HKEOMTTE#TRT S,
kB & OEEZ B S HED B2
BLRE 2 9 2% A~ O BARKY 225 ik,
13:00-17:00 [T E\ >,
B X FH OREE,

YV V. V V V V V V V



(3) &%, RHEL TR LWEHRII(T T2

YV V V V V V V

FREN B D REREE,

FHET U — FOBEBFEIRZR EORFT (RVRE, BRI, WFIZo0nT),
Bex o 7 N—7""T—7 OTR (BAEHNED %),

B I RO ILA,

FRCH Y £ A,
J—27vay7NT, BEIHYE L0 EAEDa A ML,

BLRE 2 B9 2 A~ BARNY 22 ki 51k,



MEHY  HILRFEEERE T - FAXIEWEEZER BAEA
IEHE Report 69*
10 EDRILRZIEBE I |TEBEAEIIFD - V—J v a vy —H)EE—
2017 48 PRk 294E) 2 A F&4T
Wi KR Z2%EE E & &
HIEREREHRRAT - PEEHE

T980-8576 AlEMHHEZEXIIN 41 TEL 022-795-7551
http://www.ithe.tohoku.ac.jp/

*No.55 LLRITIZ CAHE TOHOKU Report & L CFHAT



ACULTY DEVELOPMENT




	00_FD表紙基礎ゼミ_02
	00_FD本文出力
	01_FD本文出力
	02_FD本文出力
	03_FD本文出力
	04_FD本文出力
	05_FD本文出力
	06_FD本文出力
	99
	空白ページ

