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The Reality of Communication Mediated by Conceptual Diagrams
among Researchers in Different Disciplines:
A Case Study of Concept Visualization in Interdisciplinary Collaborative
Research
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ABSTRACT

Conceptual diagrams are increasingly being used to represent research ideas and goals and for
communication in multidisciplinary and collaborative studies. However, there are very few
investigations into how researchers use them to communicate with each other, and studies on the
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nature of conceptual diagrams themselves are rare. This article presents a case study of dialogue
mediated by conceptual diagrams in an interdisciplinary collaborative research project. We clarify
what was discussed during the process of visualizing the research concept, and examine how the
researchers interpreted and communicated using conceptual diagrams. Our results reveal that the
multiple semantics of the iconography initially caused difficulties in communication, but that these
were moderated by use of conceptual diagrams. Our study of how the conceptual diagrams were
interpreted additionally revealed differences in understanding on the part of project members, even
among researchers in the same discipline. We propose conceptual diagrams as potential boundary
objects, in that they can identify differences in thinking between participants. Moreover, participants
used the graphical expressions in the conceptual diagrams to rearrange the elements composing the
research concept, and this process helped to further refine the research concept. Conceptual
diagrams thus have potential as a tool for encouraging interdisciplinary communication.

Keywords: conceptual diagram, visualization, communication among researchers, interdisciplinary
research, boundary object
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ERVOTIE RV RLEES .

E:COR%Ez-L &2, LT 2808 LAVERD, &2 WIBE(LSER & e wiFhwif
G, AERELTH L AEGEP V) DEGITLT, HOREIL R S/ZATT. £Hw
B TIX, SVCEAHBSE20IE—FMHELZD, ZNd Lo ) IThv. KOA A—-VTid
TRERW EIFTn5, BRETH) EZ9)Wnw) A A —. Materials DFR45-1E b ) BEFEIL L
Twp i,

A D JBTCIZH % Socio-Cultural 1Z, RALZWINERZFDO LI >TWE, L) f A=,

[FRBET () PIEFEFIZ L 2HE]

INODOFEFHOEEHIL, A7 27 bOEMERLEZE LIBRE L ENTVWEHTHL. [=
WRITNFW e 2 AL [Zo ki), TRIEOEW], VLAY —%2Z2 5], [BEATO—FILNE
A, TErEE RG], [HEENTWS ], THESES], [y EiFTtnws ] [Eiticd
5], T(HIZIE) Axiw] bwvio7z22/ L IR § 2 HEB? AHEICHW 6, Mgoho
ZRIZBITAFT TV 27 FORE HLEHLNTWES,

INOLORNMNEROIBINE2EH T L, kROEH) kD, T3 B ORI, [SVC] %
[Wellbeing] £V IHBEELE=Z2DL AV - L DBRIZOVWTOERTHSL. M1, 27TiE HED
LAY —oIcEE SN2 20 [SVC] ([CurentSVC] & [Future SVC)) 75, [=RITHIIZIFEN
el Al [Zorlic], TRIEOEW] Lo KRR EHWT, Eb550F 7V 27 b3 [E
] dovix [TH] KEPNLZREPEFHERL TS (UT, MWERICL>TEEINRTWD
WasEzr [ ] TRLA). F£72 K] L0IHBEICEY, EDHOZEMICMESIT S 2 L2 d
ZHUFERE I B, V) T EIZOWTEMZ2HIT NI TwD. HORETIX, E O i+
X902, A7), [LAX—] LwvoMIFRBT, MEefozfiiEIcsvwC, K], [E]
Lo e b LA RBL TS, TOFFETIE, [SVC] A=2DL A ¥ — LMy LA
A=V THALILIZEFEEL?DD, [BATO—FLVEZ L] ML LA ns72ERBIT,
kel CBT AEma T 2h s, [BFWTLEH ] [WEENTwD] Lo RHT [BEH
Bl IZoWTERLTWE. M1OEFEETHSEDOREFTIE, HEICBITL2F 7V 27 FORE
DEHNZDOWT [BELT 258 LeWwilaz st s ] oo 8R4, ZO3HIIOW
T, ALCHIDERETHL AL, TEOLAY—DhPE TRZZVITNEDZDEIZN>T
Wi EWHRIETHNT, FEOLAY =28 [Hz % =[] +5] 5T, TEOLAY—7
[Rxw=[BE] ¥5] 5 THEILEHETS.

EHIED DEFETIE, 7V 27 MORED S FHAIN L w2t HEIC L Tw b
M1, 20=20LAY—IZBWT, kELPERIZEZEEN, LMCBAEORN, AR kD
RN T 2 EEIH 2PN T L0720, EEOEMIZH S [Poor Health] 213 [Cholera,
Diarrhea (2L 5, T#i)] &9, [Poor Health] BB ENTWEDICKT L, HRIZH S
[Good Health & Wellbeing | (ZIZEARBIAM ENCTnirozz. 2F 0, KEORFREOE S5,
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B ED T IERO XL AE U722 L 2R L7275 7Y 27 FEOBFRTIE, & 51287 -

B, A7V NEOGHEM2EGREE S LoD, HRE HW TGO E Bl Sh
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TRRRE, SHIZIDEGFHIZH L [ =20 Value DHFIZSVCHANELENTWE A A= ] L) 35
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HIRTIZHE] TRAZW] v EHIE, K228\ T, [Socio-Cultural (&) ] oL A
Y —F KMo IRCTEE TS 2 & T, [Socio-Cultural] ®HZdH % & DOIPEENTH S &) F
ZRBT LI LORLEETHLE TN D.

0L, HWEROIIRIZL - T, #HEAMNIAEA LT/ L - F - FTEwn) =201 4 Y —T
PUGD i DZEM AT 5 Lotz REEEEZID BV —IVIZEDWT, Tt T N ZHE
TALERORBN L EREEZIIEE - B ERm LT S5, ZoV— ValsE 2z LT,
[Socio-Cultural] &9 LA ¥ —% K& LTHIC v tgRpSHWSENELZ LT, [RILIZH 5D ],
[RA7%0] REOHLLRBRERDOLT 7Y 27 MEHOBEREBEZIEY LI TwoTwn/iz, 29 L
7R EROILEE, KEEHCRIFIUTEL 20w DO TH L. iz v, MigEHwsZ L
T, XHEELIIRL DM TORZELHFE I EINTNDL LNV D759,

B, TOSHEOBRLMEKOBILEOMBEIIRVTBY, AR IEINGHRELTAIRERL YLD
SHEULD, TOSEOKTEIZIX, 2% <& [FutureSVC] 1, =20 A ¥ -0 bEnh
BWEOLAXY =TI FELLDOTIE L WVEWV) Z LD, fIREESINTW, UL, FRo T4
=7 = a ViifEEE] X, ZooMifir KT LAY —% [Hl#T5] dOTHHrL )M 2=
DEFTHLD. ZOMR, RAEROMEX (KM3) TiE, HGHEoBAL, H2X)HKRE<, =2
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PICHIC b OOBYEOFHRD, T2 TEENHIF o200 LEDT, WD Kis%E 50T
Wiz wmAIZE D HIF7258EE TR, [Health & Wellbeing | Ol & L Tl % 4 < 2 25HIRE{L L T
2. 202l CAOEAETLFENEF TSR L TWA L2, [Health& Wellbeing] #dH 5 b
FTHREL LTMEAVERLEVHIMETOH L. MEAROLT200%, KIGIZBEE SN WilE
Tiddsb. LHL, MEENALEII2r—2a i3 SO bW T0WE, $TICHRML
720, ATV s N OWmBIMEDTORRS L/NICRY D L. WigEa T ok,
ML > TRESELOH0E 0 BEICNZ T, HEOMMOLEMLE i nwabaiiudz s
WD TH 5.
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MAZEII 22— a VIl EoTHET LI EOEEWZRIBL TWE, b ZFd— KNI,
MEHAEHLTII 2= r—y a y 2179 72012, MEHOBI A 2R Lz
[RAEX | OV FPRETH L (R 2009). FHAICB 2 KERIL, HlEoZ ks
A RE 2720 OREOE ST 2L, FEOFMGHEOC T2 TV - ) 77— & LTIl
ENDHBFKILOHEEDFAAEL T D (Atkinson 1995). =2 0ffifix =>D L 4 ¥ — & L TZERH
MICEHT 2 L VI RMEHOLV—LH, FEHZRDDOTIE R, MiFIC L > THES RGO
R ATH L. MBRICEEFNLIHNEROER Y, &M% 27200 THRAIND & L3 L v,
[Feim] TRz & 912, P& EZ W/ BEHFOERZ &, BEODSEE M Tl & 2 2L [E THilfE
FTLEMIIHML CWE, FIHLhnT IATIar—3ariBiszoici, g0
PR AZFIR L, H7ICHEST LI ENREETHLE VDS,

LoaL, AROFFNE, BN T ) — - TV 27 Wbl LT, ROBHOWEE
DaIa=r—varEEL, T AT TEARSELMEELRL TS, 252510
TUF)— ATV bOBEAEI, T F TV M LTy RV E L TERENR
MT Lo THEMA N ZEINTWD L), S ETARICHEKRLTWD G5H
2018). ARETE D HIF/HFETIE, B 250 BHOMEENHBEOMEM % O CHBMa#D
KWFAZ LT, MEROBK, X512i3arv 7 N2 OO, HEDXH L Z L EFNIFE
BHETWDL, ) LIRBEOLEEE VI FICBNT, MEaERPNNY 5 ) — - 7T 27 b
EBRDZTDLEEZLND, ZDO L) REEEDPHEROLSH AL, EMHELYHCIIZ, XY
FH AW ERE L2a 3227 —2a YRWRRICL, BT vt 7 b OEZOERNE % g
IR & T 5. 728 21E, xF56 2 Tld, [Socio-Cultural] £ W) LAY —% K LTHid &w
I IRV S Z & T, [Socio-Culture] 25 [BTCICH 5] L) Bligl L TOREKZITTIE%R
G TRZBTRZRG] L) FlogEs S LTws,. 2F ), ERKIZ NNy &) — - F
TV bELT, BOHHOMEE NG W BE L WA RESETWAIDTHSL. Th
SrFLws b, UTOT BT, HMAMITa Y+ 7 N oEtz i@ cir) LT, BoFo
MREOHZZOIIa=r—vary2RETLINT ) — - FT V27 e )b,

FE—I2, RGOMMDOLEMDS, WIEEM OB ROMEL ML L Tz, FREORFMEICE T
LIALOMFRE R &) BIFA, T Lz i S -0k, EOHIZHE»RN b 05, fiE
TFoEKXE LT, BHEOBIREO ) Hb0—2ThHho728 LThH, HATIIRETLIOTHS L
T 2% L, BEICHEI T EENRTVEVIMEIZHE. Yo7 T) —%/ETILDTES
SREICA LT, HBIMAROEEORNZIME S5 2 00, EOERSLZFJMIIRY, ZRU2L -
TIATIa=r—2aryPEULsLEHmLS5NTE7 (Huggns and Entwisle 1974). L L, &%
OHEFTIX, FHBEFICL T, ZOREFHELTA AV TELOPERLZENHY, 0%
Felh 2 Fh, B OMEZ L TV, 29 LBRoMNEZ ENKE L TERETL L
T, LA, IS MEAROERSEZFET S, HDHVIE, HEORENEIFTLII 2= —
varvERLIZEEZLND.

B, M BERNICHWS Z 2L -, itEMoGELr RS EEZED Y — b LCHRE
LUufetEERIE L Twh . AMOEEL, TRNTHEOPTREET LI Cldil, W aEy s
OMEMERIZE 23D THDEEZ 51 (Brownetal 1989), FmilF BT 5 MGG B miE
BN CTHEGIEMA R ZE 2o E2% L5 T\w5b (Barwise and Etchemendy 1991). Bh4#
FHEATAM L= —DHBICBNTL, JWEEOE THAORGE ERIIRT 5 &, BEAFOMEG
ANOEFOBEILIBIEIC & > T, HEMEE (visual thinking) 251 & &N T2 2 EEH S
TWwa (BHE i 2017). & <12, HE9EBIE, ZRCHEOBMBRIEROMEIZENTHY) (Neilson
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and Lee 1994), ARFHHITIE, RGO/ 7Y =7 Mo, HWERZ RIRIZHNT,
NPl Lo B EZErY, TabbiREY [#Fd5] 26T, 23224/ —v 3
YEIToTW I kL, BESNA TV FAHRLRT, BT bRk 58
FHOBRELHER L), BROFOFHERE L) LTWwA I EPHLN IR o7, 29 L
7oL, MUEOBIREZFER L 2055, =5 —3 a3 v O=Z00ffiflE L =5 — 3 3 UilifEHEEE A
WAL LEBRTH L, =T — T a VlEEEORETIIZ ED L) RAifEN S ) EDITHND
MEVIMIETI LT M 2D bDEFERLTEY, MED L OBIEEE VI FFEIC LY, BE&MDS
BEOY—VELTOHRE TR LIEOTHS.

5. #&im

AKEETIE, 78y 7 boaryw7 bam L3288 T, s dEoni-orz, =
T—Yaryul s boOBERE D CAHBMROXTEOEN 2622 L TE /. BN
WIE, =7 —va VMilifEEss | ) are 7 b EifivzZooME (K1, 2) 24 Lz,
DAL, WIEEH T, MO LI IESNI2EBRET L. To/E, MEE AL
T, MBRICHVONTWARMEBO L — V2 LB L, MEGEOME A ZHEL, #rns:
T7Vzs M [BE] LanoRERICB A2 EMEREARFHTLIL12L-TC, a7 D
KL TN Tz, BT, MEOBERIIZENTH Y, BEHICERLDZMRPHELL ) 52 L
DS L. 2072002, MEEZHVTHZED > 7 b 2EEILT 281213, GO mRPH
AEWHEST DI ENEETHD L RIRRH L.

Wgeo a > 7 b &R THAL L 72BSRKIE, REOLEME &) KA 212, B % L RF7E
IZBWT, BOBoOMeE oML 2 0 L0bN\T 058 )— - 37V bR )BT EHNH
LMol TOZ L, FEHREFEFEO FEEE LT, AR (o) % ERICHE
WENCH AR Z A, BSTFMOII 22y —3 g VR RES LT & LTHREL 9 5 THE
HrREL TS, F72, SROFEGT, MOWIET I 2 =7 1 ~OFH, FEEE~DOT 7 1) —
F L, SHLRGH TOMENDOHEHPEEINTH /2 Enbd, MaNEWwIF TV 27 M5
EBEORZOBBHICBWTHERTBZ BB LR TWHEZHOZ L EZ LN, 202 L,
ST 08— BEDAREEN I 22— a VOERICBWT, NV LY — - F TV
FMELTOMERZN LTI 2=r—2a YRR T 5 ECORERREYEHEATVDLES ).

BEE

RUFFEIE, A HIRERIESAIIZEA [V =7 — 3 a3 VMiifEsioRE—igoe Mok h 29 =
F—=raroryAr] Faves b (27— ar7ud s b, Nold200107) B L R
I AH VM E AESER4S (A ERk 2 B84 #0 2 ERIEONEEEIZL A T KT b
)= s A5 T = A MG HOHERE Mz /2@ E LT | 1L AR T 0T, &’
B L TV 22 nWz 2018 EEMBY —F — Y aryFay s M) — ¥ —odbiERF Kk
PRfEEREIFERE 2% IWWNREREEB L O =7 =2 a vy 70y = 7 MEREOEMICHEILE L E
FET.
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