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International Forum
Development of Tsukuba-WISTEAM Program through Collaboration
among University of Tsukuba, Harvey Mudd College and
Claremont High School

December 16", 2018
Tokyo Campus, University of Tsukuba

MC: Associate Professor, Dr. Yasunobu Kino, Graduate School of Business Sciences,
University of Tsukuba

13:00—13:05 Opening Remarks: Professor, Dr. Yuji Moro, Vice-President and Director,
Bureau of the Laboratory Schools, University of Taukuba

Part I: Project Overview & Special Lectures

13:05—13:20 Project overview: Professor, Dr. Hirohisa Nagai, Program Chair, Global Leaders
Program, Bureau of the Laboratory Schools, University of
Tsukuba

13:20—14:10 Special Lecture1: "Engineering Education for Female Students at HIC”
Professor, Dr.  Elizabeth J. Orwin, Chair, Department of
Engineering, Harvey Mudd College

14:10—14:20 Break

14:20—15:10 Special Lecture2: "STEM education at Claremont High School”
Ms. Linda Saeta and Ms.Gail Kusano, Mathematics Teachers,

15:10—15:15 Break

Part Il: Results of Tsukuba-WISTEAM Program Development

15:15—15:25 Overview of TsukubaWISTEAM Program Development:
Associate Professor, Dr. Yasunobu Kino
15:25—15:40 Result of Interview survey at HMC by Japanese High School Teachers
15:40—16:30 Presentations of Tsukuba-WISTEAM Program by Japanese High School Teachers
PBL program development by Energy Teamand Biodiversity Team
16:30—16:50 Discussion session

F7-. 12 4178 (A) 13:15-14:45 12, BAOKLARKFEMBEERIZB W T, Liz Orwin Zid%,
Linda Saeta ZGfi, Gail Kusano #Ghidk V. FR L F@kAEmRITIZ, BHEOLME STEM A& LTD
Xy U TIZOWNWT TiHE W22, HRFCERAEN S OERINHKR S, TERMAZIER L T
T eT,

10



4. ZZERER
41 FPHTHIR =D © DEER

411 PBL/ 74 —IL R —UKEFFEDORFE

ﬁf‘wam”%&ﬁﬁwﬁ%rj:@ﬁ%%%ib@&#é%%%ﬁ ERffEES LTV 5
PRICH) 7078 Tl RO EE 715N 2. PBL (Project Based Learning) X°7 4 —/L KU — 7 %%
L&b& Lf_yﬁ%fﬂsz% FERENBRFTEN TS, L LR S, PBLRY 4 —/L RU—7 OFEEIZH

ﬁéﬁm L2MA T v 7T LG ERBREEIC D LSRG DA G A AT
Eﬁ@ﬁ IO D RTREMER H 5,

NI =N AT X, BHEEGRN T —~< BT — 220, STEM ZHEFICH & 5< PBLR T 4 — /b
RO — 27 @it b kRS L, Vv b Uiz M & L CERA T o PBL/ Y7 4 —/V KU —2
D7 7T AR HIRBRAHE 21T 5 7=,
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(1) FETFT—~ZWfEIcT 5,
A Framework for K-12 Science Education @ 3 DD sH @ [3. Disciplinary Core Idea] % £
L. AENE, TAREREE L =X —]) & EMSRNE] 02587 —~v & Lz,

(2) FHHNZH LT D,
A Framework for K-12 Science Education @ 3 DD S H D 2. Crosscutting Concepts| % 21
I %,

(3) FHEFTEEZHT 5,
A Framework for K-12 Science Education ® 3 DDl H @ [1. Scientific and Engineering
Practices| #ZW¥ 5,

(4) T-STEAM Competency (R~—Ftak) & kP21 %

KRB FIEZ IZH S EROKD X 512725,
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LLFIZ, T-STEAM Competency %779,

T-STEAM Competency (2018)

FEEHMS

FEAHED

Interdisciplinary CCC: Cross-cultural unders tanding/ Communication TM: Team Management
Problem Finding Active Listening Collaboration
1 |Interested in various phenomena 1 |Listens to other opinions 1 Communicates with someone just met
2 |Asks question why 2 |Understands the contents of other opinion accurately |2 Collaborates as a teamto complete the assignment
3 |Wants to solve the question 3 g;;::s]tiiisottlll;iifference between one’s own 3 Enjoys working as a group
4 |Identifies and organizes the problem 4 |Listens counter opinion 4 Works in a group through role-sharing
5 |Inquires cause of the problem 5 |Organizes difference of opinion 5 Understands own role in a group work setting
6 |Understands the principle of the problem 6 |Creates atomosphere that encourage various opinions |6 Individuals are organically functioning in a group
Data Collection Discussion Decision Making
1 |Articulately listens and reads 1 |Respects other opinion 1 Communicates ideas to the group
2 |Tries to comprehend what was taught 2 |Understands the common point and disparity 2 Senses the reaction on ones idea
3 |Collects appropriate set of data 3 |Holds effective Q&A session 3 States one's thought based on group objective
4 |Patiently conducts the research 4 |Engages in logical discussion based on evidence 4 Explains the importance of one's idea
5 |Collects data from various perspectives 5 |Organizes points and engages in gradual discussion |5 |Evaluates and organizes individual outcomes
6 |Understands and organizes the value of data 6 f:i;‘ifj 3;?12:;:;:111\:; discussion to achieve 6 |Evaluates other ideas and come up with new ideas
Analysis Presentation Leadership
1 [Search for cause of the problem 1 |Organizes ideas 1 Takes initiative and state ones opinion
2 |Pursue causual relationhip 2 |Communicates one's own ideas 2 [Comprehends given situation and state ones opinion
3 |Tries to logically analyze 3 |Effectively presents ideas 3 Able to communicate to unite the group
4 |Understands importance of the problem 4 |Effectively answers questions from others 4  |Aware of a leadership role to unit the group
5 |Able to use appropriate analysis method 5 |Presents ideas frommultiple perspectives 5 |Able to build an organization with unity
6 |Ablet to analyze both logically and quantatively 6 |Focuses on making the audience understood 6 |Able to build a teamto solve the problem

K7w 77 LTI,

4=V RU =T RERE LTZ, TONKERN—LIEIZRT,
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HIERE FAEE (2018 4F 11 H 3 B O 3EHIfE)

* Temperature of Craters
Inside (radiation) Outside (probe)

sitel: 71.0-76.0°C 30.1-49.7 °C
site2: 71.4-74.0 °C 40.5°C
site3: 63.0 °C

* Gas Components and Concentration
CO2 over 3.0%
co under 2.5 ppm
H2S 18 ppm
NO+NO2 under 0.04 ppm

B. FEBREIEE

4. FPOLXHICL T, BRIUMNSZRXNLF =T 500, HEL T2
F—B b LT 4 ATy g BTV, ERLEE AT S,
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T4 ATy arT D,
(2) BREZHEIT D,
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15




C. B v 75—
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STUDY TOPIC

| Research of Salton Sea Mud Volcanoes for Energy Use |

/\

| Scale, Proportion, and Quantity

| | Systems and System Models

CROSSCUTTING
CONCEPT

/N/\

Planningand
carrying out
investigations

Analyzingand
interpreting
data

Using mathematics
and computational
thinking

Constructing
explanationsand
designing
solutions

Engagingin
argument
from evidence

METHODS

COMPETENCY

D. BARIZBT LD 7 4 —/v RIZEHT 5 5%
Tk, FrERCAbdRE s Y. Dhnin by ARICHFEET 5, £,
AN F 2 BT EHWEREFIEL, BEOEWIERIZH L TSHTLZ Ennf

RETH D,
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Place 2 (Place 1), = Dilr
(Irrigation) < LR A O
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(Place3) @ 3 »
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< Measurement items >

7‘ R | Sana (,m(,,<cc,,g~°z , REmm o .‘:

' I l I I - % =salinity = COD

: n n +

: | pH NH,

* NO;~ = POS~
salinity(%) | COD(mg/L) pH NH4(mg/L) | NO3(mg/L) | PO4(mg/L)
Place 1 470 10 9.0 1 0.2 0.2
Place 2 1.92 50 9.0 1 0.2 0.05
Place 3 470 10 9.0 1 0.2 0.2
B. EERREE

3. Bz (WEE T, 77 b EREIE)

Place 1 (Salton Sea) Place 2 (irrigation)

TT 0 b DR DE,
B D,

TEEMRILDOE NS

L, FORKE

%ﬁi@%%
DRELZLSERNS, 707 o DOIFEINED L S
m<ﬁ%%u¢6

LT
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<2018 4F 10 HIZIBIT 2 FEErks >

* 6% NaCl aq
- 8% NaCl aq
* 10% NaCl aq

6% alive but move slowly
8% dead
10%|dead

* Salton Sea: 4.7%

EEROFERING, VIV N AHOEGRENSHZR S EH LT D & XD
XTI L T M EEET S,

oY —

T-STEAM = BT o— & O%fi

LS4: Biodiversity on Plankton STUDY TOPIC
Patterns | | Cause Scale, Proportion, Stabilit
and effect and auantit e Y CROSSCUTTING
q y and change CONCEPT
Planning & Analyzing & Using Constructing Engagingin
carrying out interpreting || mathematics & || explanations || argument METHODS
investigations || data computational || & designing from
thinking solutions evidence
COMPETENCY

19




413 M STEM AMADA v 22—

WAHED —BR L LT, N—E—~ v RRFICT, STEM v U 7iciide 5 L Otklc A o2
> — A EE Lo, £ DOEEFIEIL, Art 25 A7 STEAM ZHFICHEx 572, = Z TlL, PBL/
74—V RU—7 RBEREOE Ttk T 5,

PBL/7 4 —/V RU—Z BHR A X Ea—0O0Hr

ZA bV | P STEM 208 O &S 245
((Ep=:} A HEa—F—A

H Engineering (1.%%) IZHBWT, BWOHT, 8XEHEIT 5 72012l FIHFE TH H AL
®E%%%ﬁ%+“’ﬁ%?é*&ﬁMETTK&&éO_ H471%. Art, Liberal
Arts |2 b EREICERT D55 TH 5,

KTF—<TlE. AV EEa—HELETFA MNOFEZHNDLZ LI2ED, A
MOMmEIZESZ S TOlrT s HiEEHICE TS, Z0OZ 2B U T, AMOHAIHE
(B2 S5, STEM BLHUAAORE & ot - B 2552 S 2 B9,
AlElE, ZetEAS STEM #EFR B ICHLBR 2R 5 STEM AMIZE LT < 72912
EDOL I REBENAEITHDLINEROMNIT 5, KEOHER T STEM HE &%
TWDHFAEBIOSTEM AMf & LTRE LT A E x4 LT, RADRKEIZET
HA M=V —=%FE->TH OV, ZI0bMEMT STEM BHEIZHIT 5 HERZFE A
it 5,
L ZMED STEM AMBER D=0 D 0 — )T 5 W73 5 05 %12, 4V&E;~%£m
95, TOA L FE2—fEREEZEZIEIL, 7XA M EITO>ZLICED, HEE
RERZEZMET 5, 51T #%ﬁE\Wot;E\%%éﬂém%%ikbéo
FhrE H 1.@@@&%~7®%m(ﬁw® % TE)

AENE, TPk STEM #HEF HICHKRZ D STEM AMIZAKRE LTV 729
i, EOXIBRBEDENTHD)) 2T —~ET 5,

2. FE (T—%) OIUE

BlE LT, N—E—=vy RRFESEDMDKFITBIT D LM RE 2RI 5,
BT, AEOFEF T, BRI, FIROF Y ) TICEATHD AN, VX Ea—
%%ML EBIXEILEITY, ZOEIREZLIIONTO-OOT—X L5,

a. AU A a—Kik
ZePEDS STEM B R A ICBZH S STEM AMICAKE LT\ 72dic, Fn k)
REESSHIENE Y TH 20 E S ICT D701, BRI, KE DR 72 STEM
BEZITTWLFHAEBIONSTEM A& LTHRELIZAEZRRE LT, RADAK
FRlIZBITAA M=V —%23E->THHW, ZInbelmiS STEM #EICBIT 5 EE

IR E R AT S,

b. EMHEH

A UHE2—IZBWTi, FE#ECn > T, AANDOKEA b—V —%2MEi8T 5,
T ORE, FE. BHE. %@%ﬁzt&mbmém%$ ARANDEZRLKFFH, Zbil
R &L B OBEGRE . BEE 52T AT OWTHEET 5,

20



C.

3. T XA MR E T T OUERE O FIELF]

UTOEMERIZH ES& A X a—fk a2 I L=,
e, BRICEL Y ERWELEN? KI2ZDHKEET)
c HFERBEIE, MTLETLE Y N? (K2 B KRFEET)
- TFR, BURIC, BROLMERRBORETN?

<Rk, EO LD REFIC O TZNTT N

s IR CTREDITCELZEITH Y ET8°

s REOTO T T AT, LS LI TL L O0?

F7-.

A X 2 —RtBFE
Ny RRZPOSEA | IR EAR IO ERR BS54

ENEERD
B

2)| =_ . ABE1— Tor—h BEILDE
TEORE 2oL SROBICESE. TR,
WXL
>

BEAOF—7—F, 8

(4)| SiF—— Rk SDE—— LRI
FDRER T DHER. ISHERT B,
<L
(5) ERATEET S, 45, BEO%
BManER BREICE, —WETINESEIT
%, (B5R, IBFT . EABR, T4,
Iy KiE, BEOBRR)
®) g ; B EEAR#AI= (5, B4R, 220, 4%
B R BORIE. EREANG,
O
(7 HEAXED BRMISHBLCET. (5)~ (D%
VERL BYET.

e 7 i O A

FIEDFEM

(1) ZHrBRORE

XTI, o By, BEZBfEICT 5,
ZITIE, EFome, REOEILEMD 20 Oh, HDHWIFEE LMY 7200
MR EERAMEICT D, ZOREIZLY, DBFEOSHICENWTERH I N&EX—U—F
D L ERONE L 7= EN R E D,

2) F—H D&

DD DDILEFET — 4 % AFT 5,
JEREHARNT Y 7 b U = 7 BRI AR 55 CThIVTHEEIIM bR, HEETH - T
bAARBETHSTHLRW, ANERDAZNLEIZIFA VA b a—DEXRIL, TU7

— FOBHHBEAM, B, M hEnBionhsd,

(3) TERESRfRAT
JERERMENTY 7 b U =T 2 HWT, Tz £ 5,

B, T EITORNC, LET—FDI ) —= T %475, 7 —= 71EE T,

21



fRtr Y 7 b U = TP TE B30 e — NAHR, FikRL S, T, EARE ©HE
SIS CTBEET S, 7o, FEMHRRONEREZIT O,

(4) X —U—F, &£Exry bU—7 OHER

TERERMAT 2 £l L 7=, et x—U — R2#R+ 5, HEF—TU— KD
MR TlE, MELTCWEF—U— RSN WD, 2, Hi-RE 3% % b
2O LTNEIRF—Y— KBV EiERT 5, ki, kExy NUV—J X%
BT %, Ry hU—27 Tl #EDNT-F 0 2HERT 5,

B —T — RO Ry N —7 2R 5 L JICEETARERA V ME, &
Fax—U— ROMENLT LY ENISALET D TR EThDH, £ 2T,
IRy P U =7 BT 25 E1E, ELOF =T — R biad T, IREISHHTE
HBL3T A% —U— ROBEHEEEZ FIF VW&, FTBECHRTIZLENEE LV,

(5) B HEEH
WA T 57-0121F, LN OBLETIT 9,

1. B35 N % Pen 9,

ERE. HAUREIZ2 0 2 Dol &z v 9,

B, WBE. AW, Wik, AT, 4FTHD Z ENL, EETIE, AFO
L LC, WHimse, BAAE, EA4F. WEAFE, RAFERH 5,

2,858 (IT4) ITHYT 5% —U— Rz,
— AN, B, PELTICEHEENTND 2 ENREN, 2T, TASELE
KT HEED, KEBERTHETH D,

3.\, Wik, s THRiE) 2XTF—U— M2+ 5,

4. N, ik, BES. TR0 TR TEER b2 5,
IhBIE, BAR, BEICEEND ZENE,

5. \WDOIE R FT F—U— FEEHS 5,

6. 22, FEfil & & HiE 2 EH T 5,
il (N, ik, &) & LT, R, B, 178 (58 oty heL
TR ENDDNRHHETH 5,

(6) BEEBILRKIDIERL

FRTCEE LS ERICEEL, KT 5,

ZDEE, BANIOWTOBERLETH D00, BEHIZOWTOEBEBNRLETH

DD, FL T, FIK, 174, REOLFZICEREZELS NI - T, Ridla@E L7z

MDA R E - TL 5,

ek, KEERT D EXITE, LToSRbabETTF=v s T 5,

e WHE, RHEEMZKICELTIMNERDHDLNE DD,

o MMMLDOETEHRL LT, MESHEDHE A E#RT2LENRHLMNE I, £,
HIE 5 1% BT D MENH D E D D,

22




(7) A BAAR BRI SCFE D VER
ETNKNEHR LTS, TOETNVERHAT L CEEERT 5,

A FEa—nbiit S -8R

« favorite subjects; mathematics and science

+ accessible role-models

* opportunities (experiences)

+ social affirmative (encouragement / support)

« feelings of security (community)
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