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Cross-disciplinary Learning and Science Communication Using
Object-based Learning:
Focusing the Function of University Museums as Academic
and Cultural Commons

TANABASHI Sayuri!, YAMAMOTO Momoko?

g

MEDHERTRREREZ 125 A, HWEEIZB T 2B 2 B E IS ORI i~ &0 X
IZHEGLELONPIIOWT, #mdiGRbL Twd, 2 EICET RS - S5 CldRHdf ot
SFEEIEL, BEEN I 2= —2 a D OEERHE LTV A0, REMEWE S B0 o
32—V aVAOBEBPHFEENRTYS. 20 L) ZRHERIZBWT, IO KA EE T
7Y 17 MR (Object-based learning) 12 & A 4B B8 O REEICIEE 255 £ - T
Wh Bk EFLICHEYERFTOLRTEINTCE L 7V 27 M ERISEETH L05, bHET
TR AN D L DO CEBBIDZ L. ARTIEA 7Y 27 MEREROTEICH), K
FHWEEO L 2 v oa v E AV EREERISE L L CoRMEEREEL, BRI a2 —
DaUEHO—FFEE L TEDL I I BILTE LD EWHLNIITHIEFHME LT, BIAR
KEFED KA BT 5 BE - BRAFEOWANHEDF 25 V)TV T—2 ¥ a3y TEEN
L7z, ZO8ER, 7V x7 "AERSEEIFEONRESS L OCRFEEEICOWTEHTH L
EDHAS I ENT. KIFZEIC L ) S, TV 2 v MAERISEE OSSR e EHHIZE AR R &
ND L&) KRFEWEEOHEMIRIET AL LI, Al aI 2=y - a ViGBixE Ll
7REEA - LT 'Y AL L TCOREEYEEORES —BEE L THAH ) T LATREB ST

F—TU—=F ATV 2y MEMEE, SEPRITISAE, R, BEBalia I a = -2 3
b

ABSTRACT
The museum functions as an academic and cultural hub that fosters education on collections and
objects. Students learned about the value of objects and recognized the importance of preserving
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them and passing them on to future generations. The curatorial workshop helped develop cross-
disciplinary learning as the participants were from two faculties including agriculture and
technology. The students specifically discussed the museum’s special nishiki-e collections, which
depicted the sericulture and textile landscape, and, through a multisensory engagement, were
receptive to this object-based learning. Additionally, they were asked to state their opinions on both
the objects and current developments in sericulture and the textile industry. These objects clearly
supported the students’ understanding of their value and the importance of their preservation.
Finally, the students went on to their respective departments/laboratories and shared their learning
and experiences in the museum, stimulating further discussions. This study illustrates the power of
cross-disciplinary learning through and with objects in generating movement throughout a parent
institution to benefit the future sustainability of objects and collections.

Keywords: object-based learning, cross-disciplinary learning, university museums, science communi-
cation

1. FUBHIC
1.1 BIE

BT AR - 2ECl, HEOFRTRELR ISR ICE T A HEMIE L RIS, Bl ol &92%:
W LBFER I I 2= =2 a VOEEUPETETE I > TCnE. L7205 C, HBEMEOH
MTAERSNIZE M) ) BIRKY: - FEHORFHEWEIZB T, BrEfomor e it
LRSI I 2= — 2 3 VIS OFE LR - £ET2 2 LoBRNERIIRKEIVEVZ
5.

HEADOFERTBE R REL SO M, BWEEO L ZRILEBLIIEDLI L DHOH, WESOHEY
fEAID B T BS OV L7, %5 2019 4EFk, 5 25 I EIEEYEF 2558  (The International
Council of Museums, ICOM) FARASASBIME S 41, 120 O - M2 5 4,590 % O fE O H IR A
ZHELL. ZLC RFAOREBICER T 24822 T 720 [FRETEE] o7 -~ b &,
HEHERETH 5 EDEEHTLD TR ZEIZICOWTHE L 235w B S, 85 L2
L7255 19 R R - 21 27 3 3 Y EIBSZEE % (The International Committee for University
Museums and Collections, UMAC)V K& IZBWThH, KEEWEEIZ BT 2 EWE0 2 BB e A4
DERITRREANED L) ICHFG LELO0E VS 2HENS, ERZERVER SN, 20
UMAC KEDERA A 77 LY AZBWTHEmMO T R L2OW, 77 =27 PAFEMSFR
(Object-based learning, OBL)? |2 & 2 53T RI = E OWREETH 5. 47V = 7 M EFY
W, #7727 bbb 2 Huni A0S E (Experiential learning) & L CHUH &
nTw3Y (eg Chatterjee et al. 2015; Kador et al. 2018; Marie 2010). & ZTWw 9 €/ &, {H¥fi
BT 5HOWHYmD I L 248 L, WO TFLESR, ZWhFE0EY 72 5 N BB
KIZMAT, 3D T vy = TEEINIZATWIIL b A A, FEMEOEM MR EDTAES
Na, FERL72EH18, #7927 MAERFHIRBRFEOMGBIZL L OWTHE LAY
(Pedagogical psychology), ZRHILFES (Cognitive psychology), FH## % (Science education) %
L CHEWEEHE (Museum education) D7 4 —)V KT, EEIIH)EINFOFPEI R I
T&7: (Paris2002) (M 1). Z L CHE, HEORRTELICET 2HFTOLELELHE > T, K
FRF Lo TIGEHABTRBEICELATIN, FICTEEREHDO—D L 72 (Jacobs et al. 2009;
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Simpson 2014; Thogersen et al. 2018). #* 7Y = 7 MERMEBOERIREE /-8 0) ZOF) S %
Tl - FEE 3 2 \RICB T, ZOFHHEHTAEH O REICERSLYTONZOTHS. ThiT,
KFZIILDE T L HEHERMIIBU 2RO WTEER BN 724 ) R=T 14 7T AWM % 2
KT BB (SREGRBRFE RO NCT 774 79—V DR L —HLTw5h,
AFaCld, HAROBE T ZAKFHWEEOERZEH L4 7Y = 7 M FEf 8 o F R % 8t
ELT, RFWEMEEIIBIT L4 T7Y 7 MIEMEROBRZREAREICOVWTEHLES. £LT, &
R TCEBIGER SN TEA T Y 27 MERFEEPDOPETIIED L 9 L TEATER D2,
HBVERFAHEM T I 2= = g VIEBO—FEE LT AL IR L O h &) SIS E %
WTRRE LT <L

12 REPEYEEA T 17 MAERSE

FR L7z X910k, RFEZIEILO LT I2EFEHERMTIIHAORRITRLIEREICOA, ##
BB b T VT4 79— Tk woizalazyr—1ayEER LRI #HE T
DREBANGEA SN TE TS (eg 1A 2018). ZDOBYIANI KFHEMAE DT IZ B VT HIEFIC
AL, REHEWELA BRI LA 7V 27 M RSB T 2@ mE T T ETERIELTn 5.
HWREOGREZIEH LA 7Y = 7 MTERIEE OFMRHIPS A DOWT, TR RICBIT 2
B OB L L THE SN2ERDS, BEICE ) 3 TItiEfM s T\ % (Hooper-Greenhill
2007: Chatterjee et al. 2015). ZLTCE VW bly, 7V =27 "AERFEBRD [LEE~DOME- ], [
VAN BHOEA ] TR ERZ @ BN ], [FEOTUROLHME] LvoizT—~
WZOWTHIY TUF2EmD, 40 F TSN Tw B IkiZd 5 (Chatterjee 2010; Falk and
Dierking 2000). 3 [ZRHENOHG |1, EWERZ IR 2D SHECME & Vo 7o KA # L
THRONLEELERT . [HLSNERAEOER] L, BYERERHE LT3 n:
B E 2 BEBSGIEH S 2L TH L, [l TRz E L ERMIT] I, FERBELNZTILO
BRICD L OCHE VDRl U THMBOMBABR L, BRMHIBI%) 2L Ths. [FHOIRD
SR X, YREEBEEMEEEEI T+ —INVEBEA VT — VG L o 7 EROPH
AN, BRALZIZBITI2H50LF2VCOFHERCH Y TEFRTLIZETHDH. Ihbid,
AT RCHELEOA L ST, I bb 74— VFTERENTWS, 2L T, kL7
£ 19 [l UMAC KREIZBWTH ZOH HMED Il Sz,

CZT, KMaOFETH L4 7Y =7 MERFEICHT 2B ORATEO 2SR %055, H
K DATARHY 2 W EEECE O SUIR CRERL S 7451 & BUR OB HTE O UR THEZ S it o 2R
FHERLTB L. ZRRE IS REFHICBVTHL2TH Y, BHAOTRICBVWTIIERD X9
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2 [EO] HD0E TERO] £/ 720%24F 7Y 27 MAERZEEOMNREALTOTIER L,
[(FYFNEMLED) HEO] &50E [BED] £/ 0479 27 M EMFEONE LT 50
PETONG, INFTEH TV 27 MAERERIE, EWENOEWERZTYHS 2 & 2hifts
LTEMEINTEZ, LALEDOEE, TV NMNEROBEEIZLIIA =%y b LTE/
WCEHHICT 72 A TE A E, fFaEHRD FRICAFTEA L) 102> TE 7 (eg Eccles 2019). i
RPOHEQLEFNOLEWEDOE ) ICT 7 ATELIII ko722 8T, FUFIVATFED
T4 =)V R EHISERNE H OMEIEEBC RS- 2. — T, 13 ) EWEROMRAIELETH 5.
EVIDL, FELZRICEROAR L) B EYOZRICERE WSRO 1T A, LD
FREICHEND ZEDPHLPICENTWELE 25 TH S (Simpson and Hammond 2012). 73 & V%
MOREA ST 2HRUTBVC, BIEOEYERNIMN 2 & v ) A%l U 72 KER (Multisensory
engagement) I 7%, [EMEEIC BT BEEH D VILHIOMERIN TH S5 (Bunce 2017). £HE4%
LBEROT Y I WLDHELBIET, TV 7 MDA RELR T RES, HLWIFHEEKE Vw72 [E
JZDbD ] BT 2 IEROMEA R SN, THEZEICE 7Y 27 NAEREEDD 5720
TEHEND EH o/, BROFTT T =7 MAERSEEIE, (ERED Q20O RFEHEILAL
LI EDVHBIIESORLERZS 2, L) EPREROTEEZHNLL TCVWEEWVZ 5.

B, ATV 2 MR ROBMBHEEOIRIET NG, ), 47V =7 MR
BHIZTHEWENTOAER SN, W2 IIBOT LHEYHEAORMAD L P TORFERPERONTE
72, L IAPBRIIBWTIE, BIRICBT 2BEHEBOA RS X OBE BT 5 55 F ik k58 o
HEAENZ X - CTHEENCOFHRRZ T 5N D L9122 ), HEED 7 4 — ) FIZHRE SN W
P A L LC, TOMATMBIXILRL Twah . EBIC, RFEWEE D BRI R 5T LM ERE
A TOERIZIIT TR, EERHRDEICE THFOBEMPILAREI N TS (Chatterjee 2010;
Willcocks 2019). —#l& LT, KB TOREMIEIED—> (Object therapy) & L THEA - {fHH &
NTHY (Chatterjee and Noble 2009), W20 DE J % WGBS EZOLBEZIFOCET L, #
FAOERREIC L YN LZEE 7253 2 LD L2I2E L TWw5b  (Kador and Chatterjee 2020).
COEHZ, HATTIIRDO SN Lo FBFHH SN 7 4 =V FIZBWTYH, £/ 2HWHT L
DEHEPIRENTZOTH 5.

CZET, HREBROF TV 27 MAERMEBROMEOERAMERT L 2L T, B/ EHWE
ORI OV T L TE ., UBETIZESIL, MUNOEESERETETICER/IN
TATH I 7Y = 7 MRS EH O RATER 2SI L C, FOHEBFTRERZRR LIV, 4 FY
Z2pua v k% (University College London, UCL) Tid, HRIEIEE L CRFELSARTT TV =27
MEMERAFREIETEY, 7727 MERSEEZHEHTL I3 -3 100BTHL L)
(Duhs 2010). # 72 = 7 MERISEBEOWEZ O b OIE 19 BHICE L7225, #BICEE kL, 20
WAL £ CHEMMRES - FHMMASIZIE A LB b T 2d 72 (Kadoretal 2018). & 2 AH%21
HALUZZZA L CLRE, 7Y =7 MATERAEPEEEE BT 2 8E RO M A 0 7
THE, FEHE220 2 #\ETHRRIESR, BERPIRICOVTEAICKIEZINSL L)k o7z
(Hannan et al. 2013; Simpson 2014). FEiNZ & L TlE, BEWIERAOFREIZD O BRES O
R MEROEH %8 U 7 AREOBES 5 WIE TV I NT — I 4 TALOEEE B L 720 A
T LWL ECTHh D (Kadoretal 2018). & OFEPABIR T O &AL iG 7 H L 2019 4,
0y N RFEWRETHRE 2SR E L2 S g EiE Sz (A 2019). 2l s s e,
GG H72l T A=V FOEELZIL 7 ¥ a VPG ERENYICERE EENCRH S w5 ERE,
DF NFHEO BB CIEBRESARHE LR IL 7 > a v ThHhoTh, VV—TTEHEEELRBIHED S
BT A ETHI R AR D 2 EATE D ESERM SN, NS O MADRBEIZIL,
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(KA EE O FEERIREM | & [#HERE L L Coflid] PRELTw Zoftis, £ 772 b
MR EH OEEREIZOWT, B Y FYRFEOFEEZ [(F 7Y =7 PAEREEER) RO FLF
i - BESE L] EHELTBY, K¥EEERTT 7Y 27 MFERMEBOAEMEDFEHR ST
WA EW)FEREDPIHLNIZENTWS (Sharp et al. 2016). ZD X9 kw2 2T, ek L7z
419 [0 UMAC KR&EIZBWT, 7Y 27 MERMSEE IS L ) HERWEES) (Visual literacy), 22
WHIMIRE S (Partial literacy), fcak (535 fie/7 (Descriptive (linguistic) literacy), I3 2 =% —
3 YHg/] (Communication skills), #4477 (Comparative analyses), Z#HEJ) (Negotiation
skills) ZiHET 52 LD TE L EHE I S /z (Simpson 2019). 2?9 B, HUEHIKEE
ZERPHIERE ), Foal (S5E) R MEHA 2 B EEHE T & LT S 72 D D IER 22T
HbH. —HT, AIa=r—ariel), WEBGH, KEEEIE, ZORKOBTHHIIERE
ENZISHAM PO L) BENLRMETH L. D, AT 727 MERSEREAmLELI2H T
D, SR B EEESE OB T CELO N T & 2FEWHIE (Object lesson) OF)AIZMZ, ST,
RGBT & b £ RN E MBI OV TR LI & v o 2B S ORERRE IS
LERML ERELET, BROF 7Y 27 MERMFEBZHETLILET S,

1.3 bHAEOKZEVEICH T EFTI 17 bAEREE

CZETHRIBLCEZLDIE, FROHEWECHED 2HZTHEL LTS, L )b kE
HWAE I BT 2 IR O R ICEEA L TONTWE 7V 27 MAERFETH D
S, DOAEOEEEIC BT AEIRKRIE E D 72AH 9 . ENTIEERE Y, HHELAXVTOE ) &
-8z (bW EWHEE) IZRACEBSNTEL. ZOHIZBNT, 7V 27 MR
LRI EERE SO L LR Z S N DGR ARENANE 2 72 [ EWHEEZ ) &£ il L Tw 2 (1L 2019).
7ol 21X, TR SN T EBIT T — 7 Toa v TR RS TR S S AR
AL, WWEICHTET 2T/ 2 WAL V) TICBWTAWERTOF 7Y = 7 M ERMFERIZE
EENDLEZEDL) . L Lahs, [EWEZHEE] & L CHEMEIMED T 5N5 % L (WiIFE 1953),
FEMEIZOM ST ) ZHCT2HOW L2 RUIET 25— T, M SNTRFEFHO L1288
SR OFM AR AIZH - CTRED N/ LiE, INFETIEEA R o7

FaR L7202, EEOKREEYEEOF NI BV I EOEM G B 1S L 2 0B RN E
BHER 72T <, FBEICE A 25BN 2 B ERGHOBEMEATR DTV 5. 2 OB NI
SRR B E IO A, FMGHOEMR % M2 /2B EHE - BlaZmir ¢, o s
BOUEENETETHEI - CELLDTH L. FEMICEA N 2ZE0OFS SRS
HARIUBRLHEOZTHE L Voo T =<, K¥E X I LD LET2ESFHERBOEMR L T,
SR THEICEKm SN RITIUI R 5 R WBEOHED—>TH 5 (Nykinen et al. 2018). = 2
T, REFEWAE & — WA OB ZEFICOWTRRTE X 720, KWL, FNOER %
N - WEE ARG LS - 0EBRERISE LS TH Y, FHNOKEMR CERSNSFE
F R E AR IS S8 %8 205 T b (Lourenco 2008; THEF 1996; 145 2020a). $ 7% b
B, R L B ) BE AN - MEEEZ AT L BEMRMEE T H 5 KA S51F,
T 7Y 27 MOFEREEE OFER,» HEHNE T, EBRN 2 EMEE B IR TEPRELDOTH 5.
Mz T, »5W23%EMGHORRLEAM 2 EZFRIRIZLELDL, SEEFETOFEVEV Y
FAFT LR THEALZETHL, 0y FORFEWETCOMEIM) FALEL B Loz IUARE, (B
EOWEERPBANDEEOEH EBEDBIZE L F 5§, LR FEMIEARDRERNY 72 i H & D5
B & L CofE 2 RECHSTEBY, FICH LWIERIZER L T GEEREGDS, RFHfEo
HUTHho| L, ZOHEENREEZIEHL TS (UK 2019). L7z223-> T, KAWL
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B/ 2 HVTHOWE NN EEBEARLNS, BAEOFEM GO A E 2 /2o
TR AR ICE LG TH Y, TOREER DRI EHTHEFEO—oNF TV s
MEREE TH D E VR D,

7Yy MOERER L, BESRO—DOTHLHaI 2 — a VEEHOBEEZIZILD, B
BI2H L O FUDRIEEOFRR T ) 2N L CORL BMER OB SV 2 2L Lo &
OO M) = LT, —HEOBEEROEZ L IR 2HFHEIMHFENG. 0k %
HE2S, DUEOKFAZIILD LT I2EFEHERMIIBNT, 2oFHMORSPHRAFTATY
b, INhx=l), bOETOF TV 2 s MAERIEEE OB AT T, BRI & LT
BOMfifE (Artistic value) O AW ZH WL Z EI12X ), 22iA0MfiE (Academic value) 3 X 0%
ERMMifE (Pedagogical value) # NS GTHZEDTEALF 7Y 27 MAFERISE OFE i
TR ENTETWD (MIfE 2020a). F7/2, MOT 27574 75—V ZTOERTEEF TV 27 b
NEREEEH OHMAEG LI L BZFEIEIRED 2 SN TI W4, FEERSLFHIE TIEE-> T v (1
1% 2020b). FEBIZ, B WHEFIIFEICB W TOEME T2k > THB Y (Tanabashi 2020), 147
TR E 2 STV R,

T, T2ETHT7Y 27 MAERSEEIZOWTERNRED SBR M ER 2 L, SBT3
2B ADOEBRNEBME L CTE 7205, 477 27 MIERISEE OSATIE D%  HSRkSE T
HY, TIVT TORTEONIFEFIZRENTHLODPEETHL. bDIFTL, ZOFT TV =7 My
HREEEY [E/ 2 Licaia=r—2aryF) L L OREERII =7 -2 a ViEEICE
B EERFEO—D L LTEMNT 2 BT, REEFWEE TR SN ETFRAREROL 2513 L
AERBTH0. F0720, bAETORFEEMII 2 =Fr—2 3 VIFEIIBITL4A 727 b
NAEREF OWERICEE L C, 3G - £ v LR ICOWT, BFE T2 oRMHTHL L
B EESIE, BTRARFEWHEORET THIUL, +7 V27 MERSEBIZEL2E ) 20 L1
BHEHMT O I 2 =7 — 2 a VIHEIHRELR O TIE Rt E 272 512, 4/ RN—=F 4 TAM®
BR L Vo R A EAIUL, 4 7Y 27 MAERSEE IS FEI G BRETTSE L L CoMBERT
EMELT HThHAHH) EFHENS.

2. #7717 MAEHFEOXN

7Yy MEREROLSH ECORERER T R, VR TRENOETRAREEWIEIC B2
FHU OV THEE B2 ). AEOHIE, KEMWEOIL Y > a > 09 BEEORY
MR ERE T 7Y 2 7 MERISEE A RE - T 52 2128 ), ZOSERIREE &
LCOEMEEREEL, BEHT I 2=y — Y a YIEBIO—Fike LTED L) Ii—fbTX 3
OHERHT LI L ThHH. AL, KFEERLO LT 2ENOBSHERMICENTH 7Y x
7 MERER R CGERTE 5 59, — b BIgT 720 0@ s LTRENITH5hb.

2.1 RMEERE - HR

FHEENBRE LEE 7077 50— E LTI S N2AWTEIL, BEURIRAO A HHERE
BT a2 A T T S 7z, BEREBIE, R R & NS TR0 M 2 5 2 BB
TARENRFETHL. Lo T, M LIZFEZRFES L AILFEHOEE 5NIHEEL T
5. BB OREICL L0, BHEAEWEEONGE T L 7 a3 VI3 - BRI HER I 72
Lo #E - BRICE T2 0% A A 21213000 FICOIERY., HEaLZ Y arye LT, L
FALUREIZP T TOEE - FRBROMP IR T O N5,
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2.2 EwBiE

F$920204E5 H 28 H, #&E - #AMED
NI Fas b T VT—2 T ay
TEEL, BINFEEFEE L. FoORE
BAUDHEENSEINEERA L. - ay
TEODLDX, TV I—2rvavy T ([4E6
H13H) £ R A NT—2 2 ay 7 (AHFE6H
27T H) oSNz, TLy—2rvay s
T, EWERLZEBICHYBNZ85
(Object handling) Z L 5 @ RIERLEEIEIZD
WO L 72, #enC, SFELIZERZTNO
T A = FOBEMEZ T FIMAICERE LR
O, WRFEEAOETR SNV T — 8 Z/ER L
72 (M2). RANI—=2vay TR, T
L7ZBRASANT =8 %t 74 TEIEL
BRLHFHENELR EICET AR M) 7L
M= %S L7z Fflaud o ALV ADRK
YeXBEOBISEDS, ZOFXF2T M) TIVT —
svay TIRRMmEF Y TA L ONA T v
FARICTEBLZ. EEKR TR, BHR
SEMMAEICER A AL T HN
FORERA T —T 1 ¥ I X o TEIWSITIC
fiEL 72,

2.3 R

F 7Y 27 MR OBE R R E IS
B L C—M gl - Er iR snT
Wirwniew, MfoHE (R Lk B
26 U CRRICIERET 200K TH 5.
7o & ZAXEWRAT T, BRI 5 NS
ME) FE R &R ERL THESEB S
%9, HEVIERMBITTIE, V-7 v
VR L CRGEHLE A B %9 L \vo ik
e LNL. KEFZE T, bk L7zHERSR
MMM Z EM L 72, FAERERED) b,
4 ZOREELTIZBIRT 5.

FHET. SRIOT—27 v ay 7TE, EIL,
WSRO R Z ¥ —ERICHL) HLA
72, ZoHT, EWEEEO L OE
A LECHEGE TR 5 I L 0L &
LEEL, EBICE 2NLTHESR
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Kaiko Yashinai no Zenzu
Complete Illustration of Silkworm Cultivation (No. 1~7, 9~10)
1883, Utagawa Yoshifuji (1828~1887)

Ukiyo-e, a popular printmaking style developed in the Edo period, is one of the most famous and traditional
achievements of Japanese culture. Many Ukiyo-e were created on the themes of sericulture, spinning, and weaving,
collectively called sericultural nishiki-e (sanshoku-nishiki-¢). Many sericultural nishiki-e were printed during the late
Edo and Meiji periods, with their content varying slightly from period to period. In some works of the Meiji period,
the Emperor is portrayed observing operators at work, demonstrating the connection between the imperial family and
the sericulture indusry.

The “Complete Illustration of Silkworm Cultivation” (Kaiko Yashinai no Zenzu) depicts the sericultural
process of boiling cocoons, taking up thread, grooming, reeling in, making silk, producing silk wool, and weaving.
The people in these prints are female, and their clothing s glossy (contrasting the reality of their work), meaning that
these prints are more akin to depictions of beautiful women and genre prints of manners and customs than actual
sericulture operations.

1. Hatching

Silkworm eggs laid on paper hatch in kokuu, the 6th solar
term, equivalent to April 20 in the Gregorian calendar. This is
called kaeru, hatching.

2. Picking Mulberry Leaves

After their birth, silkworms are given mulberry leaves
picked in the mountains, and grow gradually until they make
3 cocoons.

3. Feeding Young Silkworms on Mulberry Leaves

Those responsible for feeding silkworms do not mix the
newly-born with those hatched on previous days, but place
them separately in oshiki*, feeding them finely chopped

4. Grown Silkworms

Silkworms grow larger as they are fed mulberry leaves, and
are eventually transferred to sampaku, bamboo blinds, where
they continue to feed on mulberry.

5. After Qonemuri, the Great Slumber

The fourth dormancy is called oonemuri, the great slumber.
After molting, the supply of mulberry leaves must be increased,
and rapeseed stamen may also be provided.

6. Cocoon Making

Leaves and twigs of Japanese chinquapin are laid out, and
the silkworm larvae (ripe silkworm) placed on them to make
cocoons. Four or five days later, the complete cocoons are
| removed from the scaffold. This operation is called shuuken.

7. Preservation of Cocoons and Disposal of Chrysalides

The cocoons are dried, then soaked in salt*. Bamboo blinds
are put on the bottom of a large jar, followed by paulownia
« leaves, upon which the cocoons are placed and then sprinkled
with salt.

¥ 9. Creation of Silk Floss
| Cocoons which do not become threads are made into silk
floss. The cocoons are sorted into upper, middle, and lower
ranks*, and after shaping, multiple slices are tied up in bundles
of silk floss.
10. Filature

Pristine white cocoons are used for fine threads, while
blackened ones are used for coarse threads.

‘

A wh O
\‘ d‘_ WA
Silkworms and Cats g

Cats appear in the Kaiko Yashinai no Zenzu, because sericulture farmers kept them as a countermeasure
against damage by mice, which can eat the larvae of silkworms. From the latter half of the Edo period in particular,
keeping cats was actively encouraged.

Current Use of Silkworms

While Sericulture has declined in Japan, silkworm studies currently play important roles in genetics,
embryology, and physiology, since silkworms are easy to handle as experimental animals. Silkworm research is
applied to developing new materials, icals, and producing fl lored raw silk.

2 SR L RER/NRIL (—F)
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Object-based learning DEZEH A L 72, SO T -2 2 3 v T THYEER© b & I125HE
ALTERSARICE LD TS E IS, o/ ZALAHB T, BEANAI) Az

FAL. EWHEOBENCIL, BH 2T CTEHAL SN VIR ERSER SN TS, EEE
ZZDIEREFFEDOLIRTIAZ LTIV 2205, EBISEROEHRZ K O 1 THEFEST 2 01
REEHETHY), ZORTEFLLRRALELD. F72, O WELRENICHFEST 272901214,
BRI L 729 2 THIEE L TR L ILET 28BS0 ETH Y, A RERLIEL T
Z ORI BRI 2 BT A O IR ICEE L 2 5. R TIE, BE LB
MZ TR ROER L D LI NSO ZEERT 20 s TR Y, ZEREOR
CCTEBIZE /2 RATEZLIENTEL. 29 LTELNIEENIE, #HE&0H 50 5350
TREBNAIZHINT LATEN T 2 7200 DRl L 20 5.

FAT., —FEKLAZ L, BRWE @ Lm0 s - faid HWEICL o TRbEHA, BF
REZESTCHLFFICAHBTHLL VW)L THD. DT =23y 7Tl HEDHEM
SHEERYEEAEDELZET, BRYOFH L AMMEEZFIEBEL L)LY, B
DHHE R DEAMERO RS 2 LT, HHOHEMGSHOZEN GEMETE &
DL ENRTERERS., Z0T—r2ay 7 Tlk, BHOGEMigEEED LD 2D
DB Y, HEMICED L) RIEMFICHZ003HMB LI TEL. ZDO L), EHM5
B A RBICALEE RO L, MWL b AAHEAEGOTTHOHMSE Lo T A
WIATTHRONLEDTIEIRVESL) . ZLTC, ZOXIBREEEEIGL LT, %<
DIETRY) & Z DEMEIMEAT 2> ) 23 IR SN T2 W ETH D, F5E & fil
NEZDYE L THBERCMRICBV TR ICEE R RS2 oL EZ LN,

SLEBABONA LTI 2=y 2 Y BB LEROIA S TE B0, BAE e -

E & W73 72 7 FEED Object-based learning DIEAHBLT 2 D TIE W2 A ) bk T
T5HEE LI, BRYE ERICET RS OMIE 2 FEEST 2LENH L LE 2T,

INSOHMBNEMRAETOBEEZWNT 2L, KELZODERMBT LN TE 5.
—oU, B REHOFICEZ - HME3BEICOWT, b —2lE, B R4 LEREE L
BEEICOWCORER - EETH L. FiEICHET 2Bl %E, B8 ICHET 2Bz T
TN L7

& Clt, EWERHIfN AR (TR 1), ZhucE D Eoh/zZ &2 A CIRTIHE L T
TR T2 (T2, 3) 2K 521200l ShTcwns, F72, BHM%L b O AN
EHLEME 2R, FBEELHE T LGN ETHEHELS (TH3), SHICINEHFEAEEDS
BRBETEIT LWV ERIE, FUOOKBEZERTLILDOTHS (TH4).

—F, BETIE, BAOEZRLBEAMEIZHEG L 2SS EE2 DL LN TELDIX, £/
DHFIEDH T2 O FTHDEVNI T ZIZOVTEABRINTWDS (FH5). Zhiux, B AHE
PP Z & O E SR UE 2 ICMNE 2 LT, B/ 2BALTCHERZaIar—2arhdkTh
SRR e BIEME RIS NS LW BRTH L. ik La4 7Y = 7 MEREE OBE R F
D—DLENDAI 2= —2 a3 YRENOBEEICHELT, &/ OFENFERORLD NDL DD
LEoPTEDLD, ELIZAPEZBEERNIHEON T TEERARABEVLRNS, 2322 -3
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YEREBLEE TN L) W R BEREAIR S 7z E 2 OFFELEIC & D) BSOS U hM e
ENDHLWV) ZLIZOVWTIE, T#3, 4104 TEFELESHH. —2ODE/ T bEEMIIHL
THEMMELY L OEAPESTIUL, ZORICHET 2T TR I EHEE - BEAIE S ND 7259 (T
B6). COXHIITH TVl MERFERIZONWT, Kkt EHE) FES D SHFENTEL &
CONAER - EEFLFELNTEBY, FEEOII0EHEIAIEEE LCdb bArADT &, il
HHRIARE LR E AL 3 AREEN I I 2= — Y a ViFBIo—FFEL LT, 77
TV MERZEEOERICFIRZ 2K L7

3. BE
31 AT 7 MAERFEFOT —VICHT 2EBREE X 145

HoOT, PHHIEEEE LTOF 7Y 27 MEREEOT I DO WTERZED Th
7o, R L7-X DI, ATV 27 MAERE WA OB T I BT 5 REREE O Bl ICH] o
TR O EE % I EBRAER SN TE L. REBRYE O 7L BARNRRER ], [B8I081% ],
(R BESIL] 2 LT [FeBhyEs] 220l s, IO 2 FRSETHPERO TV LV
FEBMETHL (K1), KRICBIT L4 7T 27 "AEREEHOFERKIIIA Ty VEBRTH S
7%, FEMICLELREEZE 2 - BET AL AT TEESR o7 LIV AE /IR DS
FAFEEOII == a Il Eo TRONDEEEY L L2, TNOEAHILLEESHS ) O
MAZER LT, BRSALRLFLT M) TV =2 0o TREBILT A v ot g,
ISR HET VOB EE LR D,

CIT, A7V MAEREBROBEERRIIOWT [SIEEA~DOBG ], [H SN &Ess
DR, THREZRLYEU2ERMAT ] 250N [FEOXROEHNE] oFnZhoT—<h5
TRNARE L CTazv. 9 [ZREADOEE ] 1220 T, AW TSR E ERICIY o722
EDSTE L THELMEZH W, EEICL > T, BESLCHEAOHENMTFIRID ) L7255
Iy, THICELT, LR LTV VERTOF 7Y 27 MIERFEE TIZERAD T 7 & A A
"% %5—7)T (Eccles 2019), 1% i U 7oA R S U [ZIEEAOMG-] 12 X 2% EE
FHRESNTLE). LED>T, TVIMLOARTRELZTAMY PES, H20ITHErHEON
B HEE MU HENRERARICED 5121F, HOEORET O 7Y 27 MERSEE NG
BTHDHIENRMEINA. RIS THE S NRERZFEEH O] 22w, [E /212 s 54
Ftoaia=r—a illoTHEONLEEEL L LI, ZNOEHEILLZASHS %) OM&
FH L CTRERSALRF 2T )TV =2 Lo 2B TREBILT 5] &) —EOEEDFRER
FEEROEFNVEERLRDLI LA, LR LE) TH D, THUDEE, FHEEDD ] 72— 1 OHH
% IR S ER R B TR DN S L ) B0 EREMRAIEN R HET 2005 T atk
A, ThbbEonmiE (o7 y M) ZEANREREZE D CRERLT S (T N7y M) ®
MEDERL, LT MEEFRLZMUZEERAMNT] 120WT, AFETIEXF 2T V) TV T —2
ay TOEHETHBOBIZNB I bl 72012, —H§ 4 Ml ERMNFFITIEDLRVE I
RZToNL 00 Lk, FES IIHMWAERE B 2R EREROAAMELE#ZL VDD
DD, EROMRE B L THEEIETLDOTII R L, EANRM@M2HEZELTrS, 220
HWEZEP L CTHRLTLS ) S L2 EM L2720, MR ERMH IS TEBLZ LI
W R, L Lads, BEAOBEMERCERICHE - THRREZ#ED O OB ICER 2 RO D 1FEE
DbHDIE, FHRERNFT IS TIT L. FRMIC, DAEIZBVLTHEAMELIER I
X, N A T DIRIB L - EWEEOBERRET IV ER AL 2055 (Hein 1998), &5 7% 3% 7%
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HELASER S ND2H 9. 612 [FHOLROEZHE] 12OV T, RIFRICBT2X 27 MY
TNT =272 ay TIERFEN) T+ = NVEERMEOFELZ NS RIZES NI, A T7+—<
WHBETHo TN 72 b 2 L THEANEZNRIZERT L2 LEWHETHAH . HIED
FWERN AN E T 2 RS AR Z% T L L) BRETHIUL, IEFEESLEESROR
HoAEENRICE/MT LI E VLR SNERNETH L. FHESLHFTHMIZIES LT, e
Vo Z2BIERNEE) S BLY AN 255 FERANE LGS 2 O R, £ 725 B TEOSHLoB R

5, 72 ZIXERNRNT =7 ORI VT4V TERBEEEDLIENTELIEDND, &TOH
VEE R R OBREE T CET 2 0813 7% {, RIS L TT Y F VMO ERZ G L &5
LERBMED DL ZEPWETH LI EDRHSNII R o/, RN RBEENIF TV 27 MTE
RIS SEBLNAEBENRIZONT, BHMICE LD (F1).

MFEREWEICB T 2RRE N LRFE I I 227 — 2 3 Y IZowTiE, [FHORET
W bwvioon OO FEETNVELDIZEHETICTITIZHELN TS 2D (FVN—F 5
2015), EHESIFI I THF 7V MERFERICI2TI 22— a VAIROERIZOWTH
AFLTwELWEEY, BHEICTEB LA LIS, KRFEEWEO AL b THSHRERBE S EE
FTLHEMERL LT, I AL L TCORENETEIIEERINLIES, HERohe Lol
WEE L WM HERL CThIzv., ZETHROMLO DT 7 v AWEETH 5 L2, Z2IBET
LEFEDONPEDTHERTH L L V) HIZBWT, N=N—=<ADIET 2 [AHE (Public
sphere) | &L T2 (104 2020). A3EEE L COMWEHEIFRMT 2 BR2 5 I24 N2 M2
BWC, UM E 2 G 2 MWAERE & REEOMICEEHR LTI 27— a YR
ENDH T EIL, WWEOHMANMIEL LTHAHOBETH L. HAUEOB AT G, Fis,
MZ L CEEZ A3 22— a v DPERESNL DI UELRBEREDMTH LN EEZ DT
ERIFFICERENDOTHY A7V 27 MAERFEO=Z—XFEFTEImEoTNLLESL).
T, B/ E2HNBIDEHI I 22— a YHPHREEMIERINLIDESL ) 2. Th
IZDWTC, 74 YT RONVY Y EFTHA VI 2 =D 7 LAANOM &) FAEORERD, —D2DF
MPEEFR L Cwa (LA 2020). #EL DSBS TAE] & L Cotiez EHT 572012,
M=V T ATIERELEE TS v oOMICERINLITII 2= r—2a YOFEICEHL, [3
21) T—3 a3 (Cocreation) | &9 74 Y E#E (Design thinking) #HWwTw5b., 22Tl
EEHOICERADDL [AALGT—HICEZLZ L], ThbbiBRH@IEETHL L ENT

R1 FTV17 MERZFBEDT -~ EEK
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Wh LhRARIITVA CEEL bAEIC
BWTHEWEOYE T a7 T AREISE
ASNIGEO TS CFH - H% 2019). 5
bbb, NCLol@zits DT
LX) 7urgawEEt Lz LT, #YnE
JRER LY 2 3 2 ey [A4LE]
ELTHERET 720D KAL P ThHiEW
25,

CNERFEWEICEHEIETER D
&, WERHEE 2o [H#NT] %
FEPNCHLY) AND 2 & T, 4El, MERZ L
THEZIDODLAA, 74—V FOEHMRZE
R - LT v X E LT O R R
T IENTELRTTHL. Eim, 20
THHETF ] IOV THWAL T OREDNEELR O —DTHLHI L IFBRLETHHNVESLH. &
DFAED S RKIFFEETOR T AFFEWAETIE, 23227 —3 3 VAIHD 2D DR A~— A
ELTKEIAZ ) =B b NI ICT Wi a ek 2z zaEry X kikE Lz (K3). RiFFE TR
L7zd 7V 20 "AERSFEEZXZ D 47—~ Wz lET 3Gz Mz 52 &8 Tan
3, BBl I a=r—va YEHO—-FELE L TCO AR TOTERWES )

X3 fARIEX
A:KBIZ7)—> B:RRYERS

4, LTI

AT BT 2 —HOIY MLA 2 WO FEZEZ 1SN L2 ThH, KD K I La Xy M3
LNz, FIE THARDOA 7Y 27 MAERMEZRIZOWTHRTOITEERY., 22513457V«
7 M HERIEEB AT A LD E A ERT A AR I =0y LD DENLZ. FH)nHb
T, SOWFEIEF ) P FNVDOEDZ JEVWINETH LY., + 7727 MEREFOMH S,
ZEEFEOITHEWE ISR T 2 0Lk L REZOMAEICHY), TOMREDOTTT 474
TAWEHDEHIES . BFRICBIT2EMKIAE2LS S, HEHWNZWLBIREMIZE ) E /11X
FRICOBRIZL R VELZEPHLN IR 2, BEELMIZ AEANEDIIa=r—2aro
BARELT, ®505E/ PEELELEWVIRKRTHL. KaTlE, +7Y 27 MEIFEE
OEFEEBEFZ - ETHAERAMIL, %X V)TV T =223y T2 X HFERR &
DTFOHERMIZOWTHL. ZLT, A7V 27 MERFEEIRSRENII 22— a v
EHO—TFHEE LTEDL I II—RILENELDOPIZONWT, BE L. &%, LML HGI
EHNRAEND Z ETHBEMIEICETH L LD, BEEfiaIa=r—va ViGiz@E L%
it - b E Y XL L TCORFMWEED, BROEFIZEDETEIICb 2 %E % EFICR L
TWZENRTENZEES .

e

AWFEIE, HAAMRE SR AT e g€ (VE 7 19K14109, 20K13253) DB % 52 1) &
TENTZHDOTH 5.
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