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Science Communication as Knowledge Creation:
3 Case Studies of University Student Groups’ Science Communication Activities

Abstract:

This case studies examines the knowledge process of science communication activities by student groups of three
universities.

In recent years, scientists are required to hone their skills of communication, including skills of listening to, having
dialogues with, and understanding the public. To promote such skills, many educational programs have been offered at
universities and a growing number of science communication activities have been held by university students. Only a few
such programs, however, have paid attention to epistemic aspects of science communication, while some studies have
found that epistemic differences in assumptions of scientists and the public is a key factor to communication failures
between the two sides. There is little information on the epistemic process of student groups’ science communication
activities.

This study aims to build a theoretical model of the science communication process from the knowledge creation
perspective and to make practical contributions to the instructional design of science communication. The major research
question is “how have student groups conducted science communication?” From December 2010 to November 2011, the
author participated in three cases of science communication activities: (1) a science-café by the JAIST student group, (2)
a visiting lecture at a high school by the University of Tokyo student group called “Back to Alma Mater Project (BAP),”
and (3) a visiting lecture at an elementary school by the Rikkyo University student group called “Rikkyo Science Factory.”
Collected data include field notes, records of students’ meetings, photographs, presentation files, and face-to-face and e-
mail interviews with the students. To investigate the knowledge process of science communication activities by the student
groups, the author analyzed the communication processes by paying attention specifically to the student group reflections
and by viewing knowledge representation as knowledge creation.

Four major findings were made. First, the real process of science communication consisted of 1) preparation, 2)
implementation, and 3) after-implementation review. Second, the three types of reflections, which an educational
sociologist Jack Mezirow proposed, were observed mainly in the processes of preparation and promoted by interactions
with other people involved in science communication. Third, knowledge representations were modified more than once
after reflections and acquisitions of knowledge. Fourth, throughout the science communication processes, students created
1) representations of knowledge to be communicated, 2) knowledge about representation methods, 3) knowledge about
other people involved, 4) knowledge about themselves, and 5) knowledge about how to manage science communication.
Most of these knowledges were co-created by students and other people involved.

As for theoretical implications, the author proposed a process model of science communication. First, science
communicators acquire knowledge like scientific knowledge, knowledge about social context of science and
communication skill from their studies, others, their experiences, and documents. Second, they reflect on their problems,
problem-solving processes, and their premises after knowledge acquisition. Third, they represent their scientific
knowledge and knowledge about social context of science in language and illustrations based on reflected knowledge.
This third phase promotes the first phase. In each phase, they also have reflections in action. This theoretical model shows
the spiral development of knowledge creation in these phases.

As for practical implications, this study showed that to avoid communication failures, science communicators are
needed to have dialogues with others especially in preparing science communication.

Finally, more case studies are needed to examine how audiences respond to presentations of science communication
and how science communicators and their audiences interact with each other. Also, science communication activities by
one scientist should be analyzed to test and improve the theoretical model above explained.

Keywords: Science Communication, Reflection, Knowledge Creation, Representation of Knowledge
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FE~DREE LTEED D,

11



F2E8 XITWHWELEL—

21 LI

AETIH, BN CTER SN TCELRZHETaIa=r—va ol

BCE ., MEERICELANAEZ L Ea—F 5, T X0 B
Al a=—varoekBiEonk, BIROBEERLEZY, 72,
BFERAHEOMREEL SV NZVICEL@EmE LT, BiIEIC OV TIEH
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AECTIx, IFEEffaIa=/r—ra N, HERLEARATED LI I1C
BEINTEEZONEZ L EV2—135%,
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WOl ADKINZS TR ZITZOO@EY R AL, AT 47, I5H),
MEEDOIEHDOZETHDH ) T L, FERPEFRLOXNFELED TN D,

ZOLYIC, BEHETa I a2y —va VOERIEHETHY . O
ELTCONMmRLBEEMERN DD TE RN EEZEZILND,

BEgifiala=r—va v OBRPSHELZEHRO — D1, BN
AIa=fr—varyOMBICERFREEY, BREE. BFREKR, B
VX —F VXA, KRB EEBEOSHEONLERNEHDS TWAEZ ERHIT
bND, TNEFNOZHICI T, BFHEizIa=r—a O x
FRHLLFoBRE->TnD,

ORI R AR E X, ER 23 FRAI B E TR, TR
ala=fF—varéld, BE, BNZIXCOEERE., ZE/KE. ¥
e, BfE, %, NPOEANEOMIE, BIEE - s, BER - (&
REOEAZEOMTRDODENI R FHEHIFIZET I aIa=r—T 3
VIEENT, EFCBEVNAEZAETH5H0OTHDL) LT, DN
BWOZEXFEUELLEEREZRL, TOHELTUTOL S RIEE %2 H
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- BHE RN BT 5 W

RS Rz N R (BN QTS

- BHFMERE - B EE O FEAT

- BHFEANICET 2, Mws. V-2 vay T Ao
BT x A

CFREICE T ORISR DR

s R AEZE. NPO IE NS 23T D Mk o B P R BB =

- BHFE Y S T O R

- B EAN IS BT D AR G

s AR a7 (R AT BB AR R )

L —fiam L TR Lz, BRI T LB,

“SCIENCE COMMUNICATION (SciCom) may be defined as the use of
appropriate skills, media, activities, and dialogue to produce one or more of the
following personal responses to science; Awareness, including familiarity with
new aspects of science Enjoyment or other affective responses, e.g. appreciating
science as entertainment or art. Interest, as evidenced by voluntary involvement
with science or its communication. Opinions, the forming, reforming, or
confirming of science-related attitudes. Understanding of science, its content,
processes, and social factor.” (Burns, et al. 2003, p191.)
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RE T, BEHaa=r—va v OREBREDO LI ICRMLT
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(1) Public Understanding of Science (PUS) DiEE Y
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KA D 150, 19 A ESLR AR IE T 03T o 7o . KRR MIT O 5« TR
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DI, BF~DOERLOLPRNZ EPRFEREOY TICR D2 ENEE
SN, TNEZIT 1985 FE, A XU A0 A YLV AT 21T TA
RICBFZZHEMLTHH O 72DIc] (JE3CIX"The Public Understanding of
Science” ) ZRAIT L7124 ZOHEETEIRFZOARIEMO EHEME L2 iR
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ARET LTI, NIESH, DEFHAX—< A X ILET IV
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o THREWME ST LEE2D, ZNFV AV alia=r—varygk
TEEAICHWLILTW D (National Research Council, 1989 ; #£ HIZ H>.
2006), B FEHMEROX Y FANL, FE LT IHRICH L, =—XTH -
THERPEOLLLHOBET DI EnRkROND, £, /AN T TICH
FOMBEZEZABLTND, HBAHVIEEELTWLELRELR Y, HIE
IR FERRDODDBDEARNPRODDLI LD EDLY L WHETHY | it
FIRESCBRRI M E b IR & 7% (1L, 2005),

—H T, ZOXWRETWVIEIRMET VDO EERN—Ta L ThdEWN
IHLHIN SN TE T, XRET NV TIEHHESHETNOFEZRBLTND
ZHELLT, F#RA~OE A NOIREIZER L TWD, UIRE 7 V03 Fr
EDOBEMEZERTHEDICA v —V2EBETLIZY— L E L THAE
NTWLDTHDH, A—ik THME] TIERTBHE o TWnoh L
VWO FER§TH 5 (Brossard and Lewenstein, 2010),

B. RADEMH¥ETIL

FANOHMEET VI ABFZLPRMB T2 EDHE Tiliam S 41T
X7nm—HhL-F L v (local knowledge) EELS b 2L D TH D,
2= s F Ly PR TERGORUNODEET 52 N TE R
WHIFERTH D, BIE CTREBRL TEXHZEEEEAEEZ LB OME 0
%% (fEE, 2008),

ZOETNATIEH., BEEVPEDEZDLOHM LV a2EE L, B
O HEFEESL, EHHAOBEREOBRICLERIEHRZBHK LENLRD Z
xR T S, BIGICWOIERFERLL LR, BIEHE LI AR =
— e F Ly TVEFoTEBY, Zoua—h) - F Ly URERRED
OO E LTSS L3 H 5 (Brossard and Lewenstein, 2010),
OO ZOET AT, BEEPRTFHM#EEZ 2T TR, N
BEbr—Hh) - F Lyl mrdala=lr—a sy BuBEERD,

C. mEEmMETIL
TEZNET VI, BEEFEOHIERN—RL LEET L THL, B
ETEREIT, AR ENLEFNNOENBEEREZEE L CEEEEZERK L.

ZOTHEEBFICERD 2, EREHEABLZOBMOMAITHE) 2 LT
bY. ZOBBOF THEAXTEECHBICBMT 5. Z0L D RRE

F#EA2, BB 28ERkE (Fx 38z AL E2EAT S
MENRE) ITBWTHEBRTLZELEAZHIEL TS (/hFk, 2005),
BZET Ao FERTI 27 Jay— T ARXA 2 bEHIEE
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nNTWb, 77 /89— - TE2A MeE, HiintSicb o +%
BT -+ 2528Th D,

REB.ITHRZM] EWVWIHIFEFT-BEDOEETITRY, T—rvaX
AN ED THRZMOZ X —F7 /] Tld, TRZME 8 DI L
TW5b (F2-1), 7=, #HiX., IAP2 (International Association for Public
Participation) &9 NPO N/R L= HEBEOTHRESLS L X vae LT,
FEEZSBALTWD (B, 2010) (£2-2), 2o LHic, RSO L
NV, EERIZSEMLENEonE, TR/ N EZ L TENMT 5
DET, HARVXAVRH D, £, TTREWoTE &S, FERMBKRSE
DETFONDIHEES, —BELOAEINDILAETHRATH D,

#2-1 RO X —%FT )L

8. iR ™ = | m— /L (Citizen control)

7. HEFR Z5 7% (Delegated power)

6. /~— kJ— < v 7 (Partnership)

5. [#Z(Placation)

4. = FLEHL(Consultation)

3. 1f W42 fk (Informing)

2. &7 v'—(Therapy)

1. & #1F (Manipulation)

(Arnstein, 1969) % %, &2 F DN 1ER
ZoOXHl, BFEHEiiala = —va RN AR E S, KA

EFAPHA R L., a2 B BFEORS2EFaIa=r—v 3
PRRERTDHEVIIET, EawmIEE N ER S L,
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wETLELTRELEN,
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Wb TWd, 1956 FFIZF L S N7 B ZHE T TIXA SRR IE )
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bDHEVWINFMPRaIa=r—va & @M+ 58P0, iiR7 L
— 7 OFEMARY B sh T (K- FHIL. 2009),
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fET SN2 hoTe, TOHALELTHEBEZX, 77/ vy — - TkER
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JT « W RMEIEHEER 0 @, BB oT 7/ ay— TR A MNE
iioloZl bbb T TS (FiE, 2009), = L TRFHANT &
PEBIET 7 /) uV— TR AAL bOREEL L TTHI - FETESE) & H)
b3 5 X227 -7,

1980 FRIC72 D &, BP0 S 2 BT 2 BENE< 2 . A
REZ DT OFRFEN & v 5 FRFRICE L LT < (B - B 2008),
1970 FROKEN O RPN ICEHT 2B ROBEM L W1 & WO IBICE
kLt &Z2 5,

1990 FFEfRIC 72 % &, BARTITEBEALMENLT S LI D, 2D
RSB TR A O gh kB 20 5 THREEZERENL ) 2 (WA, 1989) .
Fo. RFAEOBRIBENOFES [H TREEN) NiEfMEInr- (EE
E7>, 1990), S HIZITMEN AR FHEMEAEO R AL R L, HF
JE@ DR FHMA~OELORTRERESNTZ, Zhb0@MEE2% 1T, 1993
FEOFRK 5 FERRBFHMTAE I (FH RN AT —~ Lol
(B8 ffr 7. 1994), Z 4L K v BB st &k L 72,

1993 4F DO FF P E T B F LU | BE 5 Hp A B S S R R o Al B A o
ENHFEIND, BFriEirEEEERF SNBSS NAD R E, BRI
OHFRIEHEICRE D OB B S BRSNS L O oz, F/z, 1995
FICRE SN TR FEMEREOFE FILETIX, TEIX, ELFELITILOD
I ERZ S WD HHE%E U CRZHEHINICRT 22 M EBELEZED
HIENTEDLLEY), FREABFELCHSHBIZB T 2R FHEMICET S
e ORI QNS B R BN B T B B3 K OV AR OO M M 1T B A it R
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mEansz iz o8,

B2 i N A C-ER E L MRBFoncnizon, |HiE,

6 Bl EEAREILITRR URL OB ERD I ENTE D,
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%I&Lfi&@4o@ RbHTFohsdEewnws (HF, 2005), (1) #
FHMOBEASCHEMSLICLVBELHRENL TS E WV I Gma. (2) #
ﬂ@%%%%ﬁ@%ﬁhi@ﬂ%@%ﬁkﬁéD\ﬁ%%%ﬁfmé&
WOEA, B) XREHERAHGEOAESTLOKAECHINE. &2\ T
b E LTRMANW TR WnWZ & a2t R eEfioala=r—va v
DRME NI TS, (4) BEFICIDEEEO RN ETEDORLE L WD
WMETHDL, INHIZHTHNEKE L T.RBZEHET - HBEAEF oML &
B v =TV H— e ala=r—HF— L3R ZHN =2 2=
r—varnkbon (L - 4. 2003),
HAEEE~DOE LA & F - 2SR, BN 2002 4 L0 TR HA - 2
BRFETT ] LW PERBEE~ORFHRE OBR 2 FE i L., Ek 16
ERBZHENFAECEREE R aI 2= —va VO EEENDHE S
Nz, ZOREERAEICEI T, bERT - KK - BfEEK
FTCAMBERI—ANREIND 2L, MBI RFAE LB Z2HIF2 I 2
= —Ta UEHOZN, HEKOL ETHD b (1R m%)i
WA EEICHEL TCEBINTWAEECHK & LT ﬁmm
Bl 2 A B RS 3 0 D Mgk 0 — % A B Rk I Fiﬁfﬁﬂ%é EHROAI ;H
DFEM, BHrHEMIRAEE I CLIBFENN I 2= —2 3 OBk,
BFEAEIC X DB RSB R EER B OE ., FIEHEIc LB RO A =
VART = TR BN T = X Z ) OFE, BHFE THFE AR A B R
B ICEDFEHE~DV R ARBEOMER R ERH T NS,
— 7T, 1990 FFR BB, HARTH MRSMIC OV Tigim N iEFEIL3 2
X o s, gido Lo, K TIE 1970 UK, 727/ ay— 7T
%xx/%ﬂ%%éM5i9L&D\%ﬁﬁi@ﬂ%%émfwoto
ZOXIBRUNEZ T, BARTEHAEETtSwmoOMIEE L PO L
BxickoTHRSsMOERPBMAIN, FLOWSNMEOT 7 /) oy
— T EBEAA LU NFEORAENITOND LD oT,

HAREIIZIE, 1998 2 Bz FIRIE) &7 —~ 12, 1999 FF(TiX 1 >~
Z—Fy M) 27T —~IZEFNETNKRKKEERTCa o AE8EN
FhE X iz, 2000 2L TEE AR BIEYWEE 222 v H A
= 75335.%”@13/‘12/‘U‘Xxu&<‘: LTI THRTCEm N
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BEXDOT 7 /0P — - THRARA LV IREBEIND LI, KKK
FRMPERETCHA A v ay P EMINTWS (FAE, 2012), L
MLBERLINLDOHLWEMM T 7 Jay— - 78X X M, LLA]
DT smrY— TR NEREK, HEMAZIATITIN 2D,

(2) BEODBADO KR

HAORZ2HEfaIa=r—2a 0T, BICEFELLTIE, VT
Fy—n ENMBEICRDZENZY, T, T/ aY— T kA
AV MEIHIEAASATELT, #HEF - BRVUOHFZEHT 2 I 2= —
vtk oL, TREZMEOEHIIDVRZVVONKEETHDL, BFHE
HEEE DR Y A TIE, BIPEINLEE L TESBHF R TE2F
T, EROVANLVEZ EF D70 EE2 BN EBETFONS Z EEL (&
& Z TR I R AR A BOR TR 9 5 3RER . 2005 72 E) . BUR O J5
EOBMENRBEWVWEEZ LN D,

T, #HE - EBZFUEETRZNMAOB2HEIFaI 2 =r—2 a3 L
DX O ERMEEZ S DD,

AAR TR 2NN 23 5 e Lo EMmmEmE A B S/ 2000 4
B, SEETIERMETA~ORENL, MMM REwRE T H X L
MmN TN, ZOX ) RRWICIEC T, BATYH TR M X TX
MET N EVWIHIBEIRY Anbh, BEHEFaIa=r—va vz
BT 2 L9127, LrL, Z2OZERMLTLLEAOEMEET
NRHTRZMET VOEAZEBEWKRT DT Tldew, il i3 TRT7m ]
EWVWIHIEEERF, BATEHEWVWFIZELDERALN D, BRIZE, TH
HiE ) ZRFEEERICENAIETHDIEMRL, VAo 2D 7 =X
T—AMEREETOLGE L MESOMEE O X Tk L IR L T, =
VRV ASE R EEERTLIGAN DD, O E DI, T
mPE] NAIE2PD, BDHWVIZZEOHRVOI 7 o BRICEI AT W
IRABADFEHLHTWD URSATEBHE AR FHEMMIEEER 2 I 2=/
—Yarikr&—, 2013, £L T, HROEEKENZRMEHM E LT, A
DHEMEETTFTLLHESMET ALV G, HE - BEHOTH N ER S
NAHRIZH D,

TOZEEBEHFAETHRIELEZY, =& 2 0E, Rk 16 SRR
BiffaECHZEfaIa=r—va o EEEZEHL TV DIDE
FBIAFEIE (et oalia=r—varobbh] Tbhbd, 0D

T AHAROHFERSMBERERO EZEHIZHOWTIE FEE URLICREN 2 LONRFE LD LI
TW5%, http://decocis.net/navi/case/(2014 4 7 H 15 B 7 7 & &)
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LT TREEHIMICE T 2 EREMROBK ] Th o, BLARHE DR
MROREBENRELIHTWDS, 20O F TRER I 2=y —%—
DHEEMRZHFEML T, AMBRLET - BRI M0 —5R
ELTHEDS TN TWD,

— ., 2011 FEDOELEBICZOFRBITOSLELLEZL TR Z D,
Wk 23 EMRBFENAED 28 ftaltoala=r—T a0
FEALIZAT T B0V TiX, TBHFEEiFaIa=r—va VIEEHOH#
EIZOWT, 2 E CEMIE, BROERFEIZHEK ST, B HE
O EIRE 2 PO Ak L T&E L] LD 2T, TEH
X, ERICALOEMIZOWTHBEL RO DL Lol —FmbDa I =
== a iR OBRLTholzbERMINLTWS ] L, #HE - &
ZO—HMPRIER~ORMY ZKELTWDH, ZORITERALRN
Za

T, ALETHEH, BEHEiiala=r—va VICEEBHE. &K
Z., TRZMLELEERIEHNH D L 2RO LT, TREILE
WTIE, 2O DEFBO O L, BFEERICET 2EMETRVWE D,
AERRY 2B W 21T 2 2 O I ERRENEZSCR N2 00k
5. BRI T B LRHMEEFLORRE, S ESET DL ENTE
HIHENZONWTEE LTEY EF 51 &L, #F - B O FHA
Al a=F—valrEHMLTND, LT, Eittidpog 3=
[ RkAE2HES L L BICAIVED D T-DIZ] T, YA Ay a vy Tk
EOZNOEMEET LV, MREMEET VOB ZEHINT2 I 2=/ —
YarE @Y EFTnD (CEEEA . 2011) o o FE D B =
Ra=h—varitnonHORNT, HE - BRFMLETRSINA %
BOLDOELTHY g, MGFxEm T AL oo EZ 2o
Do

Lo, ZRLE, MTRBMOBORNIAN - 7= &1, B AE
ZRDODMBVITF VNI, Rk 25 FREHFHEIFAETIE, BERSZEO
Rk 25 EEE DB KA L LT, TRk 25 4F FERE 7 B Al BE T SRR Ak
DBETRESINTZT 7 a7 70 20Tk, BUR O 4k b 37 %R B
BEICBWTIRAWVWEBREOE AN KB SN D X5, EFEE DS B
BEMNORER SN DR EHIT A 7 R—v a VIR #E S TRB AT D
izl EWHIEFEEIZHITTWD (SCEEFA . 2013) o T HUIETERRIC
BIAIHRZBMETER-TNDE )2, WMOMAOEL 12T 6N
DA THD, BHE - BHEMORFHENTaIa2=r—a rCix, B
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FE AN E R A - B RE WS ORI O FFE . WF TR B EF o I
REZHE LT VDD ERBHTH D,

ZOXIBRRUITA RS ELHRFET I 2= —2 g U RERL
L72 2004 LKW TEY | [RETBEINOIBFaIa=r—3T =
YRR Z M (public-engagement) & W o 72 A DERT O KM E W D E
T [HERDS | o No TS (FEHE - BB . 2008) & 5
NHENZY, BROBZHT a2l 2= —va v OERIZFHEKR T
HY, RN (FARFUR) OFREIZTEoTWRNnE NS HESFNHS
= (FEJI, 2010) L7, £72, 2011 FFOHH AREBER 2K T, B
Eifala=r—ary, VAV alia=br—var, 774 Aa3
2= = a OB OERRNGOEVWHBEAELT D ENIRED
M TWD RVATBHE AR ZHEINIRAEHER a2 =/ —2a v
& —, 2013a), DR THLDONBFIT L DE LV, IFEIOR D 2SHMIC
MoTERLEEZLND,

bbb, HAEAORELETRSZIMOECIFRAMICITR LR > T
5, MERSMET VIIRMET VH ETRF U ARERONTHRE L
T&, MTRZ2MOKEROREIL, mTROMERO MG, B 505 ER
EWCHETHZ LD, TROBERIZE - TlE, BEHEIFOF A ZR
ELZY, EIELED T EEEEATWHS, —F T, BB O
DX, BAROREHIN I om Elchy, BHEHEToO#ELmiEE 75 2
ENRZV, TNPXICHETERFE I 2=r—2a 0 RITH
HEALN R D,

LhAA, BRR#EE., BZEEFV T 7y —0mbEix, REEZROER
DEDIZHEVLEBETHDLELEDLNLTEY, TOEKRT, —HOBMITIHL
HLTW5, L2rL, REEBZBOLEDORZHEKFTI T T —L o EZ
FELTLLEEEE T2 EWn 2t b H 5, VI, =& 2 I138R
EMBEICR->TATYH, METIRFHINOFRIIFERTHY , HME
THLERERGEHEETCET, BABKHIL TV IR THSD, 2 62T
IZOWTHEATHWZ TTOIXARAETHDLEVI ZEEEML TV
5, bbAh, ZLOGHIZHKEBT LIV T IV HFETIEEZLN
DN, I F CEHAKRNMIERBIICES O EEZE2DE RAXD D,
Fo. BFV T 7 v—o0FRiE, BFV 7T 7 vy—25I20562 &
T, MER—=A— AR E4L 2K TE2L51C725) Lo X572 TH
AEANICEL2BCRE] WO BAEENHEINBALATHND Z ENRE
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25



TEDLHEEITRVWEZAWIZEZR - &AL, RITHEICILETEA
D EBREEZMETI2HABRERORBICELLIR RV ERD &
%1 &wvwH (FEJI, 2002 p185-186),

HERSBMAMB 2ol a=r—a Vi T 2 b AN, &
JFUX, 2 3a=r—va ORMEINDIAERBFERIT, RENZTHEE
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LTWb, BIEEifaIa=r—va ko THENFET TWD D0,
EIN{BELTOVDIONEN ) BIFERMNITREELLHE/HLTVD (F
JFUE A, 2009), 2O X RPtHIIREFEROFHZOLOEEET H B
OTEF 7L, BIEORFHEFaIa=r—va v ORFEEREELTOA
AL > O TH D,

ZOEOIT, BRIZBWTIX, #F - B TR OGRS B
M, Bl rdbsreEXZOND, RIFHEIFaIa=r—v a3 0E
EZ L2508, AIZAEIRFEHESCR T, ZERHAKRE. KREERE. B
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B LT I2MEENRFLTHD, NFOMVMALELEETHY ., £
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KHBILTWD,
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AARTHERY EFonsZobsfFEiaIa=r—2a O
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J—OEH 7 X XA N THRBFZSHEBHN. TR &R PR
FAICEST 5 A E = (Declaration on Science and the Use of Scientific
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EITHOT7 —T 4 ABMNIEBL, FOAIEIZOWTHOTEZLTWD, 20
HEmlIc L, AT A ML —F—F, BFEMmMEERE L TERBT DI
b7V, 1) BEOB TR OIE &R, 2) BFErfE R omE
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IZOWNWTHEZHZETHD, —2HIL, IREOHEEZE] ThHO ., AiEZ IR
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DR TEBERREE L] THY., AMofTElchmae 5252 & D
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DI WX THCORHPWRIEYVIEY 2952 & T, Aifgild DA T4
12X =R R BB 2L, TSN AR ERNDH D & E
RLIEDIEE, AV —3E R, BERERITZDO LD A2V
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T—TUREa—CDHET AN —TFFBL NI AL . BiEDE
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L, fEEOHFTOHGOMNMEDS T, (EFE~ORVMEHLT LWV £
XHECTCOBERLMELEZEND,
FROMEELEEZ, KX TIIEELZ (D5 HWE R TITAH DM
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fifEflZ B85 L, 3/l - i3 2178 EERLZW, B IZRED
AR DMk &, MEBREZMRF T 22178423 ATEY ., 1O1TH
ZLTCWVWDOHRFICHLELDIAREMERD D, FRICOAEEEITHIITAR
(KB EEEL, BT TE RN,

25288 LS a2 y—2a Y

Ta— U I TEENERL M) e Ty aFLDiTh s EE]
EWVWSEFEEOF T, THAURERREDKRA REMZNITHOF TH
RETLHWEESH L CNWD, 22T, EMEMEE LI 2= —v
LN, BESCT A LORMBEORBEZEE L, ik FiEsE
ATV EWnWHrEFLZoBERHEHIN TS (a3 —2,2007), £72.
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2= arOBBRTELI DD THY, ko, ala=l—
gL o TCHEINSI LD EEZLND,

253 HEREHiaIa-sr—a iR
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ErftHsh &, BrErsttesofbhcELOMNEZAR L, BIFE
b+ 252 ENMMBETHDL EVbLTWS (72 & 21 Wynne,1996)
DFEV, BFEHMFEOED FR, BOLORBSLHER,. H DV ITHEERE
OftF7REZAR L, #LHNICHRFATLIELEILE L INTWD, FAE
B LR aIa=r—va VERICT, BFEEFa 2=
r—a s EFM, REERANKLE O (b, 2007) EWH A HF
RERHNLELE SN, EEABL CHNEZRAR2DHERE (JUK, 2007) b
IThhiTWab,
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D TIEE, METAHZERMERICE2TREWI T, MET 52 & 2E
W2 EDn] WO MEE - FEROEE, DFVEHEENRDLATH
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RFANLEBITONTHEY, FAE2ExiiE LTS ETHERITS
IZoTWb EBE2 LD,

25.4 BEDERK

TlE, FOXICLTAHARBREIITION, AV —XBEBREENEL D
G 2RO X IR TWD, FEEF, BUEICEL TINETICR
W EBLICHE Y. HDHWITE L W A E HFRT AT T 4T 4129
WTHRAMZRE LR RO N DGEICHE > LRI, Bk ERKE
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AR T4 T)ICHETDENSY, T2, AV —llkD L, THIROA
B BITHOTDICERENAEITHDL VD, REEET ORI, +4
RIERNHD L, BN N, RO KB EHET DT
LREEND DL, HOORIMHRICH L CHEHIN R B L5217 ) B8 & F
S L MEOBSICEERN O —T L THDH I L, B EE LI
S HRDBE OB ERIEEN DD Z L. R CTRELR AN &
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7YV T =2 —OBEEELZET TS (Mezirow, 1997),
INEEEZDLE, BBEEORLZIIE, @77 VT —2—0D1%
LT, BFEEUANAO R HMEBRE D DAL L XEE L, MEECEED
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REEVES TV EHEICEENEZRET R RO LN D,

255 BEREFEFLAEAR
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BIZBWT, AP KRE2HEE2FE-> TS, H—Er (2002) I2k5?
L ELELEFOMATIT, RBROBEEMEZOSD, RERZOD%F
IRDBABOEND, —DET ANV IR TA T=yVITREBINDHEHWm T,
HIFRAXARER 2> HITMST L2 BB 2 R HEIC K ST WD L v ),
b —HiEFry /Rt a—ARERTIRBRM TH H, #0130 IR
RIZHMRE - EEDLLB/OLNTET —F L0 E s, THOHERICH L,
T a—AXT T T T~T 4 RLADSEGPOHTERHSEMATz, 72—
11T THLDIMBL2HFTEIRBEZBEL CHELOND ] EEEL, EEY
BRI Y 2l NI RTHELRE L, TNV EEITRET—<
CHEOBOTRBENBEINT-, 20N EZ T, a LT Ix%E 42 7o
AL LT AT (Kolb, 1984), 2L 7iC X, RBoE{zZ@ LT
HiBNAlE SN Yo AR EEHTHL, o, MRIIRBEOEE A
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reflective obsevation

‘ SEBRELE

active experimentation \
|

AN <

MR

abstract conceptualization

X 2-7 2 )V 7 ORERFEET L
H i . Kolb (1984) % ¢ Z%%?ﬁ{/ﬁﬁﬂz
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