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Design Research for Learning Environments
Based on
Collaborativity and Sociality of Learning

Noyuri MIMA
Abstract

A lifelong learning society is currently evolving and the need for educational
reform has emerged in response. In terms of practices, Japan has actively promoted a
range of initiatives for improving science education supported by information and
communication technologies (ICT). Among these, activities for developing science
literacy and science communication for adults in particular have been vigorously
promoted. In terms of theory, there has been a shift of emphasis from a knowledge
acquisition model to a community participation model, within the cognitive science. In
these contexts, a new research field, Learning Sciences has begun to take form, in which
it is thought the notions of ‘collaborativity’ and ‘sociality’ play significant roles in
learning.

In my own research, several learning environments for science and technology
were designed. Based on the cognitive learning model implied by community
participation, these environments were designed to provide factors for building a
learning community and for cultivating their community of practice which can also be
applied effectively to schools and local communities. Particular emphasis was given to
promoting the pedagogical concepts ‘collaborative meta-learning’ and ‘social motivation.’
Through analyses of practices of learning activities in these environments - as well as
analyses of the design processes themselves, various design principles were extracted
for further focus including: space, activity, community, tool and designer.

In this investigation it was argued that research for a ‘sustainable learning



environment,” emphasizes that design foci should be expanded from the conventional
relationship between single learner to single teacher situated in a classroom
environment, to relationships between multiple learners, instructors, specialists, and
non-expert people from the local community. Shifting the emphasis to the
collaborativity and sociality of learning in communities of practices would contribute - it
1s hypothesized - to sustainability-oriented models for innovation in schools,
organizations and society as a whole, and by implication to the improvement of design
research methods.

The results of this research provide not only a novel set of design principles but
also new roles for the learning environment design team, herein referred to as
‘sustainablers.” This research also highlights the potential for such ‘sustainablers’ to
facilitate rich learning across a range of lifelong learner cohorts by enabling them to
participate in meaningful science learning and experiential situations embedded in
diverse local contexts and styles. Another outcome of this research indicates that the
principles outlined in this investigation facilitate significant learning outcomes across

entire communities thereby producing sustainable innovative-oriented environments.
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BRELT VA R 2D TE 2 L2 LY HEHEN T A VFEANZ W Tk~
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E2F
mu%ﬂ**%LL—jbrTES%FEEEEOD

KX DERICH D [FEHRET VA U] LWI) SEMEENTEERITIE, =
DDRERMNDFIET D, ITFEORABFINEL LOBFICBIT L3 Ea—2 ORI
T O THD, 22T, FH2EBILOHEIETIE, MIEOHFRTHL _HDifihi
TnENET 5,

ARETIE, RFROHRME L 2 2BIEFICBIT 2 FEHEROEBIZOWTHEIBE T2, £
Zinb, MEEIIEANOFIZT TE Z 2 LR Tl . EFER L Ot 2R D Y R0,
ZDOIFRDO TNAAET Dk 2 I N T GEECHIEE) L O EAEH O THEL 51T
HDH] LNOIBERFEIBEIC L FER RO [ZOWTIRR S,

EEE L E LD (mind) | 2 TRERAIIC) BRI 2B TH D, HRIEIRL L TO
L) &, BEOFIEEL LTo TFEME] IZRERH L, HENGETH DL, #ik.
PR, EE L AER. IR, BEE. MR, BERE. 5. ARRLEETATV D, T
ThoEF, DICOWTH- TEZFMNE Th L%, LT, INMREY, ST,
WA, BHR LR EDOSTO 2 E TOMRRRESLHIERPID AL TND Z &
ZEWT D,

MRnigk) 2 1528 ICBET20MEDLE L, 1970 SRR ORRFBF O R L 7R < B
S TW5, ZOERITIE, a2 Ea— Y HETORBHRESRS L5, 22T ZTHEET.
RENEFOFEEDN B HFR & FEIZOWTHRTHD,

2.1 TEIERHILRBIHEERA
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RABHEOFERNC LW Th - T2TBEFRIT, SMBHER OB S O 2R x5
LR E LCOEED T8 ZF7ExtL e L, ATBFEE (A h=X2) Oo—fkiERiz
Af L7z, ZZTIRERONEAZREZCRRE, Bk, B2 E2Ed4 L Ly, o

AUCKTT 20 E LT, AFENTFAERTIE, EFRTHL AHOFF>A A= #E&,
SR, REREEMEORNRE LTz, ZOHNOHTELORREFERTHD, RRER
TiE, AFEBEMRZODOERL L L THIDEEL LT 2O TiER < BEMR X
BHOHT T£G ) S, FEREOBRLIER THEDOI TS LT 5, 1950 FRMBIEE -
Te NLAHGERFZE ClL, Z0ERSE, [H32) & THA »Om0iob0Thd e L, Ham
WRICHA L, avba—XItkdBEZorIalb—var, £E70ETHL, AMOD
DOE L E A FROLIER L Lz, ava—F -7l I 208ETHD, 70T T A
THEEROZ, TLVIY RLELT—HEETH D, EOXIICH#BRIAIN (F— 2
W), EOXIITHBENLD0 (T/ATYXL) ThY, TR AROFRELZIRET D
EERT

1970 AARICA D | Prolog 72 EOFRERL T 0 77 I V7 SREL R S, FiaoREIC
JICHT 2HEMFE L AT AR HIEED bivle, FMED M) &AL, Higm, Bk
TLHDOTHD, RENR DL LT, EAIOHEMBEZMPAL, EFEZHZITO b
DR, EORF BT HMHAGDLEDT =y /, avBa—F « VAT LDV T fF 2
V=X ERND D,

2.2 BREBRLNRESE

IHERHZRIUS LT, arva—2 2R LcZdz, FERPIATL THEATE
2o KETREHEL LTHE -7 CAl (computer Assisted Instruction) (%, fTEIEF
X7 T I8 T 4—F T v, RUAE CAL R EEAERNLTE T, 17
B HAICHE S, #RokE, Eii, i Th D, I, RHMER DIAE D IE WA
T7u—F NLHBEMEORHNH Y | FEEOREN O R 2k L, MEEE
LEED. &2 WVIIENHEOZIRAITENZ 58T L, MA5ATe /e KD~ & oo,
FEEC MAET L) HRSH#EE T 5] LWHIEXHFTHD,

IR EIFRIROMRERN S DIT Papert (1980) % HULMIBAFE M HED LT MR T2
NSO B DN B, Papert 1EE OFFFHEAO T T, HFREG IFRELN TEA O LT i
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PEEETHY, FEBIFARICENZREALL TN DTHLNG, BHELITENEZITS
EORIVERELEMEZMET 22 THDE L, ZORGFEBOERITIT, BELD
FHAAERNC L o THERAME AR S 41T < & L7z Piaget (1968) DML EFRN & 5.
1980 R HATR - T, SUBANEFETL-HD 7 4 = RU =276 Ak o4
LMWVE LN Z > T&E 7z, FRENTER L5 TH L EEDOLGLAFEOY TOFOITHEH
Lize (EFBICEIT 2B L, HILEDD—ARZe > T, ZOHEOHORICHE
DIAENTWD, FH 2SR FELREFRAR~OSDMO@EE L L TL 62, ARSI
(peripheral participation) 22HBMDEA VAR L, +42HIS )0 (full participation)
o TV ZEThDE L, FEHPEZIZHLEZOBBE~DIEETH D,
RENEFIZZANE T, FEHZHMES S WO EARRER L LT, Ha R5E41T> T
o, FRRITREE L OMAFEMIZ L > TEADOF THESIA TN HDOTHY . DX
HEDZAENFEETH D L9 B2 HIE, Piaget OFNE —FT 5, Zhizx L, LA
2 H D Cole & Scribner (1974) 1%, v 7 DLEEEHE Vygotsky (1962) (ZVEH L7z,
ZHUE, FEMBE BN R E R LT LEZ TN OMATH D, th#E & OMAIEH,
MFEDITEDENTREITL T, MESHEEIND LV )| FEmB AR, Uk
HINEBI O —HB & L7z, Piaget ICRFINDHBZFEMMER LSOOI L, HE LS
MR T 38 & 5, FEIBRAZ AR REROZITIER T 5D TiEZR < a7,
Tbb, MECHMORE L DL OPTHIZLTWD &ET D,
ZOVo—EHOBE IS T 5L 010, ara— 2 2R LER, FHUAT A
HEE L TV o Te, RO SUIRKAFEME, RILEREI 72 Eofitir & & Hio, makidthanic
HEFEMICHER SN D & T AR ER~CRIB L, RFEIEEZ BT D HAE 2 BRI
B A= A7 & CSCW (Computer Supported Cooperative Work). 2 E EEh~Frb

L7t DiZ CSCL (Computer Supported Collaborative Learning) ~&FE L7,

2.3 FEHFORE

A OB TSR &V O BARRE A TIERL, MFEeaIa=r—varnb4d
EFNHHDOTHY, TDOLEDRUSLIARE IFU VTN D TH D & 5 FHEBNIT
FEOBIMBIFICBIT 5 —#HOM RN AEENTE L, ZITOFHE &IT, FERLEREKO—
B2 2@ Th Y. ZOERKICE T 2582, T OEFEIRICI T 5 5E D LTI
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KXoTITEN T2 ENTELLHIICRDZIETHDLET D, Thbb, FEIIEADOHTE
F T Z BB TR <L FEFER L ORI ARED Y R, T ORFERO PICHEET S
Hex g NI & OB EMOT CTAEL 2B THD LT 5, T4t Vygotsky (AiiE) Dfx
ITHEFE R & WV D FE - U ZR b D L35 R A B LIT, Cole & Scribner (Fiifg) 73
FE I, 5|2 Lave (1988) <°Brown, Collins, & Duguid (1989) ~& 272230 | Lave
& Wenger (1991) DEMAIIALBIME NS BAFICEELIZLDOTHD, ZOFEmIE—
S, R R & IR TV D,

Sfard (1998) [ZAEKRDFEimOMALA LARVLF B G OFel A2, MG A X 7 7 (AW)
EBMA L 77 (PM) & LTHEEESETWD (& 2.1), FinbzBimrutiits LT,
FEBFLE OO MREEAEENTE /2, FEBELIE. I XVEFLEH Lz LEW
IHARMEFFEEZE RIS, ZNETORMARICKSE | EHEOANOFEF LML, HR
OHi A BRE L CIEIMEDOBHDHE DV AT LEHBEREOFTIEY LIF LS & T25H0
Tho (=% =5 AK, 2002), ZOREBITIE, BILOBAEEZHRS 2 L. RBEFEE L
LT L2 L, HINEBRET 220355, FERERARETOE. FEERET 2D
OB - AEESEMZH LT DI LIk > T, ZOHMAEZFROEE T TR L,
bHPLFRGHEICEBNT, AREVIES, LVRMITFERI LN TE D L) FER
BaTHA 7028 TLTZOMREZEMNT5Z L THL (Sawyer, 2006),

2.1 ZEAZT770Oxtk  (Sfard (1998) %3 &IHE)

EBR/AZT7 (AN SmA2 277 (PN

FEOEEZ BEAOHBDEMNE HRADIESE

FE HhH_LEERIDHCL HREAEDSMEIZLELH I &
FBE BLHMB#EEZX oNHZEE HEARDREDHES NE

g MBDIRMEE RELE-SME (%)
e, B FAEY (Fheh. 2089) HEEKIZEITEHERE - BY - iEF
MH & HERICEL. L.
(knowing) RLESETASE i e Ry el N R
BEDOHRE BAEDMEIL FEOXE
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2.4 FEOHRREMEELHRM

IOV ol —EHOHRE, FEBOZNG, FEHEASNRIETE L TE DA REBT
T, FHoXREN, HESUERENIDTERSTL 2, 2 2 TEFRBEOFEZ B 5
TAHDIC, =% - =% - AKX (Fi4e) &b L2, FE L HLENE LSO Z>OMHEIC
I TEZDZ LT D,

FEOERME LT, ZAUEOARMA, BiRIIEE TS 2 LIk T, FEEATN
Hr CHEOMMAERM LT T5720 Tl B OB 25 & OMAERLE K
ZHEL T, BEOHBEZHHEET L& onTICbEENL, BENELT D &0 FH Ok
LG =i

FEHOLSMEL L, FEHORIUKEENOIGE > T2 FE 2T 5 —Eoih, F8 A
FOEIEN: (authenticity) & 2V MIHERENE, thEHICIREE SN D 78 R e & & aiE
LR R T, Thbh, FEHITHAMICERDO S 5 HIEREHOH TEK ST S, A
WIS BB A E+2SINE 252 MomEfEE LTREELENS O TH S,

2TV FEH O REMER LU, ChETEE - =8 - Ak (FiE) 7L THE
SN TEHRFELTFEOREMOMEZ, £h 6 OiF8) &2 H 0 & < LRESE,
R EDRRELEATL LD E LTHEEL TWAH TR D,

BB RIS, HDONLORELIZI/NV—TTOFEE, BLXREZOHFTD A L R—
MOMAEMEMIZERT 5, ZAUTK LIEFRMEIZ, 60 CORE SN NV—T 7T TR
<MD TN—=TLDBR, A N—DOBE), LN ORB T T TRAET HER
ANOBRIZHBIER T2, o 7 — 7O LFEIR, Fiz 2 Ub~DS N EbEDTF
oM 2 b FRICANTBERLE LTE B XD,

FHOEEMIT, BEERE~SZAOREZRZMETHZ LT, 22~ #EIEL TN EW
5 b (cultural adaptation) ASASREICHEE Z 5 &5 BEIRIGER I (cognitive
apprenticeship) %35 & LTV 5, ZHICK LHERMEE, HAIEEE X >niFlc, BE
L7eHIEZRUE~DSANTZIT TR, FRIZBIT 2 F OB FEBIA L IR > TS, 772
h, XV RER, ZER, UL~ E SRR o> T FEE DMl %2 & JHFRIC AN
el TeEbzxb,

INHEILICIY 570z, FHFEMHEIZOWTOFRMANMAIE &t tEoRE |
EIZDOWT, ENENA ZRBIE IED T OBLENOELRZT D,
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2.5 FAABIRMEFEDOHEFE

AR EL, BEICHOWTEEZETZREIITHY ., BEBERE L L COHESIZTERIZ
K[OLKEATHY, BRI mEZET=Z LT, arta—L3581THs (Bruer,
1993), ZNEKNZRDOTELTOL 1725 (K2.1),

AL

RIRICET 3
EFIN

E=SUYT

(555, mi. o h
F8. iR, ) (BiREEE. FHEfEIE)

HRLAIL ‘{//

K21 ARZBHOETIL (AR, 2006)

A ZBIFIETIL, ARRPR S X, av b r— AAVERORBR L & HICRET L LT 5,
ANHDOERI DIRDIENZARRIZL TV D b DL LT, AilFIE L OBEA &% H 5 &
THE, ZOE=F YT Eary bu—LOBRIC, MESLHESEE EH#RICNES
HLHZET, ZOAXEMEEESEDL ZENREL R D,

=% - | (2003) 1X, FELIZZEBBIOXXIRTHEHAREE 72D [ OR] %
FIFEIFTLENDAZBINIOVT, BRFEOBRENPLBERL TS, i, —H
IZFH LTS A AR TWD EFTUX, &5 — AD A ZBHRE) %25
LT RD2LENIZLTHD, ABOMELVHIBLENSTIUE, —AXD b5 EL
A= HZHHTDHZENTED, T TV RAF—v LT, P L5 R 6575
WAEMOBE THHEZ DL ML, FHTRERREIC RO EHET, 5 EAF
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=AM TE DML LTE, MEREFEET D Z LI Ko TRIEE T 2 BB,
WMRTD2ZENDD, TDL, REDONY Z—2 a3 URENIRLIDTH D, £z, i
ENBCE=XV 7o RilET o RE 2R L, BESCHMENEIT 5, MEMRRT 51
X, EIZDND KO ICEBEIME, SR ERITR ST, ZoXEEOWMERIZE N T, ¥
HE T EERRNCHG AL T D 2 L0 d, REMRSEBEIRL LTI, IO
EOHAFHEE ISR D78 (=, 1985) RBMFEFEEHEM Y 7 b U =7 OKRE & BB
BIRICBET 208 (305, 2001). a8 3 s A7 L& F M L= BBt o ¥R (P
B, 2004) 7 ENRHDH, MEOFEN, ACT=X IV 7 E2EtE L, BoEMHbT 52
LIZED . ERICHREEE T DLV bDTH D,

ZORERNG, A BB D#Em AN S EFANEBREIEDL LN TE D, 2
NETHIZESN TE A ZRINT, EADEEIZER LIS TH D, ZOHFRITIE, F
BHEFTFHOERTHY . HAWREEITHL L VWO EBEXTBNFET D, 22T, A4R
HIEEIOMEIZ, FEBLOMBOLRELZEATL L, LTFToL222s (K 2.2), =
DR ERE T HRE L [HLFA 2 23850 & PES (3ES5, 2008a), JL[FIAY A Z58% &1
B2 b FTE L TV D403k T, HRROMES LI O W TR L. B
O LHRECIEE 2 Bk LoD, BNl boE#zAhagcn e Tho,

Elm

HEMICHESE
INTVLCHOD
(knowing)

\

#EMIY A=
(BfR&RE. SHEEE)

AZ LA

XEPHEDOHTD
RS, fiifE. &5

/

HEKHE=FI T
(RO, BE. Aossses TR eeeese >
FHE. R, FFHi)

\ HRLAIL /
HRER, FE

22 HE’]"@WL%DO):ET}I/ (%E.l 20083)
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LRI A Z B E WO EOBEAIC LY | EFEEICHRSER N S, FEIEZ 51
AL, ThaBESED 2 LN L s, LFERIEBIZIBV T, M OfFEE
DEERCHERNIRB R EOaI o= — a VEMRIICAERT L, NEZRESE S,
FERY A ZFRAMOBEE TR, —EANTIEZR <, EEOEAB OIEE) O Hh T2 [F A9 1ZFn5k
DR S, FEPERL, Rt T 2 e e d, LFEIMA ZRIEZ R L, etk
T2 LN, HEANRFEEREEICE > TH L 2D,

2.6 BIOITLFBEOHSM

Peff (1995a) 1%, FEMRIZ DWW T Thho Tl ThhoTnd ] W) OO0 K
TLHOREIET TR, [onhdH T4 REIZHER LTz, DA LT LD, 50X
{bDOHF TOHGEOMESLC L EN A DA D T 52 Loftilc, BB OREEZ DN D
LT D, ZODRRLFMOERRDHDE LI (K 2.3), ADOFOE W) HHEHZRL
fb~DZMMEFLE LicbD e L, AR E DRWRRNERNZ EZR LT,

H4EEE N . SUXIEDOHTD
PhB5ETE RAmS ECER? MBOMBEOBEMERD

N T- ’f Ho2&bhB53ETS

R e | pha~Ezis
1 PhB533
‘\
‘\ S tnaae® : r' bha5&93

M2.3 hhs5&941 OA2TEIT (EA (1995a) 4 &ITHE)
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N

IShIL

24 BEBAoDSAREE (Wenger (1998) %3 &ITHE)

Z OSSOSO EE L FE~OB AL LTI HICHE LEEDT=D )Y Wenger (1998)
Thbd, EREKR, ERY, Had L), STHOLKFEER~ADOSAREZRRL TV D, JHL
FIZB AL TWGRRED, el (e O3S~ ThmA S &35, T72bbE
WISME BT 5 (K2.4),

Zem ik
5058 %III'%E
&h
{=iE
<+ Bt FEE
FEE Bl
2.5 FEEIZHMBZLET HE 2.6 FEEHEELEEICTUEEZHKRDSE
& L TOHER & L TOHER
(&8 (1995a) %+ &(HE) (&8 (1995a) #+ &IHE)

[SCAE~DBIN] LW BLER RN E Z AT, HTFEE I CEEH o aET
HEETL o7 (K 2.5), LxLAaRns, XYbrRiE#Ei s LComiko () FEH
L HUE (appreciation) IZEFTHZ L L LTE B xRBEIE, HbE 8 E XIS
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HLn (M2.6),

R & 2B OBIFRIZ OV T Brown, Collins, & Duguid (1989) 1%, F:[FEI{AD H Chk#E
PSR THDHMERBNCER L, BARERE L WOBEEZRB L, 22T ik
filEid, MEAL LT) HRCHEEZ S L, BUZEL T <R Tk < BEEEH~DH
DY RHEE S TN, B L OBROE(LEERT D, EBHlIL. BHENEDEER
EL VOB THET D LRTOEE OFLHZRFETH Y . BRICBWTHNEDERL,
b LW ETOTEL, B @k EOETIT A FIIA T TV 5,

Fo. TNUOBELEMO L O R & R ERILFKTZT Ciik < HERNDO T L—
TIEENCHBNTH, I L DRV & VT, i & OBIMROMFUT I T, B TR AT,
ZINHL HABMOBEL IR ELEEL, TANFEHOMESIT LR &n3db b, ifH
DR &V B, NEEESIT 2R S Y5 & LT, fidkE (1980) &, PEEHIEIE D
FEEET D 4 SOERDV LD L LTV,

FEEROMBICHE Mboa s LTRSS T Tdhg-S17) 1, Rinm

SIS

3
WCNHT D Lzl ZOMBEL AT D, FEEREZMEANOERK ST OMENS, 3
FE~OZMEFHRORE S LTE b2 B, HES2MIC L > THERIZEE BN

BoONDREMEZRR LTS (BIAIE, £E - JHHES, 1998 =% - FK, 2003), thary
FEE & OBIR A BMAYICIR D AN TR O/NERIC 1T 2 FERAIAFZE L L TiE, A1 (2002)
WD, MEMTFEENWIREOTT, e (PRI DAx LERERSZ L0,
DFTRISESE ) 2D L) T LR, FEREFIEZDO AL LToREZERSE,
MO ST 28D, BENFEZRT VI bOTH D, T7hbb, NRENEIE ST
DPHESINANBINCHER SNDDTH D,

ZoWVolotta L OMEAEMICET 28-S I3, FE (FifE) O 5 Hairy 7R BREE
BT LM E DLV RV ICEL2EEDIT LITRRLI DO THD, ZHE TEMES IO
HCIEbEY BRINTI RN HES OIS L ORfR, £ L TE, ERMELSM
DT hikm ST I olc, BEARLFERICET 2ME L oLV ICLVFEREND
B THD, 22 TlEENE THEEIESIT) LIFSZ LICT D, A=A Thbbit
KR EOIEBORREEH LI, HOWERRER P EHREARET 5 2 & TEENH
WOT oD LERD, tERREEST I3 (1995a) 26 LICUTFOET LE LTRSS
ns (2.7,
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BHBER%E o #HBEPX{EORTD
bhBE5ETS BADHIZRECER? . HORTHEREC LI ? M OMECREEERS

\ i

\ 1
N t ':' Ho&EMNBSLETB

""""" PhBRETLE
1 bh35LF3

Y et S bh353ET3E
27 #HEMNEITOETIL

2.7 XAEMEEZADSNDBEELE L TOFESE

—ITFE L, HERHRROE G L TERAONTE L, FELNRAILRD, FILE
DEEZ D, EWIHEANRBEREE LTELALNTEE, LOELAERELIE TR
NTE XD, IFEOBMBETITEE 2420 RET & LT, SUYEMER~DOSIO

WEELTELR BT, ZOHLWFEOZX HIEL, 1ERObD LI BipoTH
. ZZTEDORIZOWTHE R (1993) 26 EIZEHT L LLUTOLIITRD,

PR EHE LI OE R L L TNDH T b
FEEMSNERO L TVWDH I L

cFEEFSNT L L
CFREFITAT T AT A OEFBRETHD Z &

- FE LITIREIRORAERE, AR, BIEOTA 7 VDRINIHH L
cFEEa b= AT 0L, EEA~DOT I EATHLI L

%11 +11

% % &

%

ZOXRHTFHEASNRIERE LTE D2 RBTICL Y BUEBEME X TV S
ZOWTORREDAR B EZRHT I LR TED, T THAEIURETIE, 8 2 U ER
~OBIE L B2, FEBEA~OF /T 7a—F L LT [HEMHAZRm BXO Mt
SHEBEST) ITEBR L, ZOOEOITOPAR L LT oA RZEFFRIZ OV TR T
ARG
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2.8 FAWRICEITLHEDEA

LLEDB Z FIIHT 2 AMIETIX, [z 58] [E8E] Lo EENRMEER, T
bbb T —5F8E ] WO T RWR G ZEMAT 5, EEICL > TEE I
FELTWOHEENGFEELRDZLRDD, FEE] LV O RIEANZ SDRVGEITIE,
(&b 4] LERICHWD ZERH D,

FILREOEE T TORMPITM, 78] 2RI L > TERIC 70y ERBT S
BEmb s, ek (1995) X20EREZ, ZNETHPLEENGE L TRRINTE
FE) 2, FOFORNMNCIAN HIEEHR & U CHET 2 Fisa2ERT562 2 HIY &
TENHEE LTS, 5] L) SER, ZORBROTEBIAIER 2 M4 L7473 T
HLHDITK L, [FO) EWIHFET 5] LWtz LIcE4a Thd 2 L
5. B UEIZ I DHEZED learning D= =7 v AL 72 D,

ARFFECHD &7 DS THFEK) & Tihs) ZUTOERTHW S, RS X, 3
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