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il

CEIS R CHE) R EIRRAR AR

i SE RO EN RS R T IR L G RS BV R (i —
H P TeEE A R YR - BIRER T —(FEOIRE A - B4
FE BRI RO ERER AR - ERREZEL AR BiES
TR RHIRE REE - #E RS EHY BT
S—EAEERE - BR B GRS ERIER NI AW ? BH N
BRI e 2 oI H AT FAVRES 2 (R
1984 - 1 904-905 - EEREHAWFEATID > LUTED

1984 4. 10 H 31 H » kB EERAARMENVRIES R (FRS) * #
ic (REAT) - 15 1984 FRIERERTEE (HREREREZ

VO(RE) RS HARREHEEE (Newton (=2 — b)) ) > HICAREIFI 1981
FTH > HYERFEARELEBEL - MERYEEE TN (1920-2004) E(F4E4R
B8 > BRSPS AR TS —EIAERVINERR - HAR A ERII - IS ARRE (£
72 1983) - JRZf (2008 > H 8) f5H "EMEHSCAR o —FEtRE (FIH) Fr
Al > WABERTTHE 5% - T AES-SMERIMIY) (BFER ) HE5IA > N
E—EEE o HBGE () AITEZET > HEEEE T oSBT o IR
TERN TR SR - Bk (FE) BT ASTEE (FisHIH 2020 4F 10
H30H) f5 > (4H) HRENE—AIEAZENTRRGHEE > EERafEsEE)
& TSRS EET - BRGE T — e phAh o B (FE) &F
AR B BECHEEAE - T EIER ) AR AR R BT

2 TRIRG , —3E 1990 FRLR » 2 8RF 255 A (Cooter & Pumfrey, 1994
Secord, 2004; Whitley, 1985) - ABFFLK{E 1980 AL HAURAERT /R ERfiFF}
E2 | BiE (public understanding of science, PUS) ~ /A S BARIEE | BiE; (public
engagement with science and technology, PEST ) - {HE[a{H " FHE1{#H#E |, (science
communication) —ga » {H FyoRATS05E - s RS R, T RS

5 B -
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E& - 1986) - FEEZEZ—  FHEER 'Eﬁ‘ﬁ%%gﬁﬁ%%mﬁﬂzw
(1984 - H 905) #Erf5H > MHE B ESMIRRGHEEE - HE A bhpiliksk
HE o T EREERIERE T Eﬁ%?ﬁﬁﬂﬂéﬁﬁéﬁ BAE ~ BRI
PR IERMEERES R ST HES, 52 TH
F R 2N T B - B RS LR B R A4S R  BiE s
SRl R EE R A adE , ([F R5) > H905) -

fesmathiF R - MR EERE 1983 4 5 HEITIRIEHEEE
(AHE) ThoCEIRRRR - kst RS stR 0 T IHTIRERSE &
4 > G Y &Y E G L BRI S4csk , (F4EE 0 19960 H 5)
R EER L DR RRIERORIIE Y - — T EEER T AREHY)
(RIEZAT) EEE e - REATFFEES A URTRREHTE
BERIEEAEPHEEANE (BRE > 1990) ;5 55—J7H @ W5 [#HAmH
Wt & arta el RS FEsE TS5 - ERE 1983 45 9 HAITFIHY (2001) -
1984 4F 5 HAITIHY (FHEEIR) -~ 1985 4F 2 HAITIHY (EFHJE 21) % -

EEEE BN - RFEEEHRIRRG MRS - RS TE
CErERRE T, (SREOT 0 1984 0 H 86) o HAF A HIMELRILE
SEEE TR o OB R s RS - DL (RIE) BBl HSCHREL
S BIPERRE T - R T graphic sciencemagazine ;- JRE[ T AR A
FESE L o m (RFERIR ) HSCHREA 2R - [EEAEAS T visud science
magazine ; - JRE[ T LR RIERAREE | o W ELRIANCE R B0 S L R
AR > i TRMEEEAR(L  (scientific visualization) 3 (Y23 > ATEE

S HRE TRIERERE L, —3 > HANGCEILERTR > BovREE R TRERE
1k (scientific visualization, Ursyn, 2016) - #i3f%2> & T RIEZER |, (scientific
illustration, Pauwels, 2006c) - SAEWHREEE " FIEE G BEREZ(L , (scientific
imaging and visualization, Burri & Dumit, 2008) - JRETHICER L RIS E
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1980 A EEE R} A& Ry B S ER G2 Bl )

I » s R sRERR e | AYEIR] - R 1977 4 9 H i e
RIS TR AT ERBIRAIFINEZ SRR (BA) fMECHERZ % ¥
BH—fEE 24 H s (e > 1980) o DL FIRAES [EREGE
B ? B8 b SEEERTI R T (1984) SISCFrigRckh - SN

(BZ) B (AHH) FrziERss - Bl ORRERE bHeEsdim
s Z IS ST ET > B 0 (1) FRIEGREERME T EEiiEE
HIFESE - BIEREEHIRIME (40 fEhRaR) 8774 (40 - ERSE SN
EER) - AR R E G 2 3R 2 SR (Latour, 1990; Lynch, 1990)

(2) FIEREE (scentific representation) : ' [E 7 B2 GRET R E
RIHERIRE - BIERFE R AL S0 a0 A0y 17 52 2 iE

(Frigg & Hunter, 2010) - (3) RIEGELREZEE @ IEEE
RUERVRLE, ~ T ER AEAVREAEE S et a R M B ATt g1y
% BRI EGAME S R E UL ? BT AT AL SRR
6 (Bucchi & Saracino, 2016) 9

RS MR AT B 55 22 57 BLAS T Y BRDE L2 AR A2 (B PR 9E (Daston &
Galison, 2007; Hackett, Amsterdamska, Lynch, & Wajcman, 2008; Hippauf
& Weingart, 2008; Lynch & Woolgar, 1990; Pauwels, 2006a; Ursyn,

IR FF, (visua representation in science, Simon & Zarzoso, 2013) - £FiA | -
CRUEMEEAL, R TRIESEEL BB, (sdentific representation) -
w1 T, (objectivity) B 5ERINSC o EERDUR N UER T RIS
FfH . 0 J9A representation —FEAKHIEATY T HEL ) B TRE, 2 FERT
X oo FE TRESEAL, —5% R TR E | I (science, technology
and society, STS) #fH (Simon & Zarzoso, 2013) - Hifgss THIH |, - THRE
SR - WS ERmE - 0 - EEEN (P 2R T EEE
R o ZERA (Bl > 1984 5 H 1445 ERE > 19834E5H9H) » Bz hy TR

Bt -
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2016) - EEERIEMERREEAE 2019 - LAFT - ZPER N BB (intuition)

mal - s 0 (1) EGEHER  SRREGRLNTEREERNEER  #
%T%Wﬁiﬂ%ﬂﬂﬂ’ﬁm%ﬁ@#ﬂ 5T (R - 1984, 1985)
(2) B - 28 R EGUERL AR 2 B2 - BTG E LRSS
R EAEG MR (BREIRK - 1990) 5 (3) BE&HIMRIL - 52
TS B B MBI G AR B R A L - H TEeSR ) BRI R
WZFEF (FRZBE - 2008) - 32 2020 4F 0 (BRERREER ~ fflith &)
( East asian science, technology and society: An international journal ) 4 F
Cheo & Maas (2020) £4& - jRF5EE " DUEIG R K78, (thinking
and acting with diagrams) - F%& Morgan (2020) & Nl - FEEE
BN EE SR B o o - G (2022) %18 SRk 1R
WramBi e AV PV B LRE @8 T RASMEREghsE - (HLIZ
B R R RS RIEAR BT Z BRI -

BRIE > AHZELL (AUE) Bffram¥t 52 o SR EIRF AR RS - 48H
PRITIE Bt G iRt ~ ZRERIBLA S COAR T » (R E R DU T = (EhH5E
A

— o {TfeH R S B R - dERE 1980 AN (ARIEH) BYRMEAEAL
g

o (HRE) R EREARRE RSV E AN B > AR A B B R
B8

= EERREESSHR SR LA R EEBECR ?

* J4 2007 £EEATY - 2008 FEHEIEUEE T - EAEMIRSELEER STS (18 » SRUERHLE
e EE) ~ A4 - J TR BRI RCE R ER N I A R B ERRR BRI L
FE T4 -
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&~ MRl

— ~ PO R EI L

TE R B PR H GRS FHY RS T TRE - BT 2004 6y IZE4
HAH, o SRR ERE H A H R o R E BRSO
atAEE TEEEEE L, - TR FEE I RNAREH R

(FIRE - 20204F 11 H 18 H ; #4582 - 202143 H 19 H) - {EFZ]

AL AR HEACE TR B EREAVECHT /) - RMPE " —EBT5 ) &
"—FTe ) 2L DIEGERG S ERBREEEA TIEEEIS, B9
7

Hr o st b2 RAHRARY R T representation , —FA[E 0 B
L FIREIETTE. - B - (B - Bilos% o BRFIRIZE R 0 %ad
—5F THIR, > —F TREL - it @ (2022) f5d 0 THEE
BT REL AHBEWHELLZER - a1 XAEAE : Bl T HEE, O BRA
—FEAGFENEYE R M " FREL  RIZHBEERNY)

(target) ZiftE (signified) FHE » # Lynch & Woolgar (1990, p. 13)
R HERIIGER - P REEE R EE Ay MR HEERE
Bt TRy L o IRENEFIREFEAER IR RS R 0 R
R ER G R R Ta oy T g —— Rt (socio-technical ) ik
SRIEAE -

° YRSRTTHIEE - 7Y 2010 TS EMBIRITEANE ) b SHEAERESE
# ( CREDZEM) - EHE) -
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RS FEE AR SBT3 RV Mitheell (1994)
B Boehm (1994 - ##5[ 5 Bertolini, 2015) - HE= " A E G &
o B ER T EGEFEL (pictoria representation) B
JE TElffF(E , (pictorial presence) > [ ERIHAE « 258 - ik v %
RO NEEES S - RITIRE Z H#H - EE Mitheell (1994) R
FREDEFS Y - B S LR BiA - a2 i Y
HIFTAR RAEERR - FhaE "8 1=, (power of images) ZZykf
st FUEEE —— R 8 Tt - BREEGERE
FYEE - T REENEE R ER R - BUERRE THRE
SCHCT &SI SAL o [ Boehm (1994 - ##5[H Bertolini, 2015) 1y
EiA8L Mithcell fEARHIE T2 R » sRREGE—ES502 8NP
N EPEERMERXK (1) BERFEENHERIRES @ SEnE G E
R EIGAR S » WRETHA FRER S EEE A © (2) EGFTAEENE
¥ *%lf%l#%%&ﬁ?@@ 1T e 5 B LT 45 B SR P B A R
12 BUPBEGHER
=z TEEG S FEERREGAS o WiTimRE G
EEEE -~ bh B g ER - NEEGEESIE o1 B
HY » PR BT - 5B - BB EE ARG E HEY] CifE
2014 ; Balkir, 2009; Lakoff & Johnson, 1980, 1999; Mithcell, 1986, 1994;
Palatinus, 2010) - & Z AL B BIRIRIRIEE ISR - RS
% WELERER A B Z N E b7 YA E (Smith, 2008) - {E
EPTlu:n 43 By = KWZE LA -
— » (REHEE M (visua representation) : H—imiltE IR
%Eﬁ?f@i?ﬁg‘i?% — 7 IR EFRE LR E S, - — TR
fa s st IR & EE (Bolinska, 2016; Killen & Kjaer, 2012; Roth,
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Pozzer-Ardenghi & Han, 2005) - fFii#& S EBRFERE LHREECE ST »
AENLUSGENEE (Tergan & Keller, 2005; Ware, 2005) -+ 1&# 5AEHRIT
B B AG AT 2 EHEHE A& =0 (Dansereau & Simpson, 2009) - EjA R
BREARIEH I ZRE (cnitica literacy ) HYETRL - SRIFAMAIAEEE - it
DUk sl B R4 SR S » G H ARl s R B el (5 0 R B A2 B 9T
E° (Moran & Tegano, 2005; Romer & Bobkina, 2021; Sanders-Bustle,
2003) - JREFRIEFZLIEG - BEREHRPZHTER  BERE
B R bR RS IR -

H7 o HEALES (visud thinking) : 1970 FECLIZK » T B[R
% —rRHEEEE A SRR - BREER N o BEERE(LEE R
s R E S (Ferguson, 1977) 5 RREERIENR - EGEHEN RS - HH
A A (RS (Cross, 1982) - %2 Goldschmidt (1991) jKF#iE (LA
F o EFRLDEEMAE (multimodal ) FYERERELZ - 508 T IRMIESE
2 TH] [4) 1Y fift 58 88 SR 0 i IE B 8IEYE o ((Goldschmidt, 1994, p.
158) - #Et - tEEE A S EIHITIRE - B LES M 2R EGW » H
Wi RS BT - MhE T EsaRaT ~ ZRIRE S B R - RERAELE
%5 (Tversky, 2011) - FiR(TERERBES - MESWEERFHE
FHRIDEE R A BEE S AR - BimE 20 (perceptua ) Bt - &
& [Hf4S (Valdés Romero, & Barton, 2012) - &t /2T F A& 5T
NMELGTEGEE - WIREE SN @A - AP EE G, GG E
5% (Lakoff & Johnson, 1999) -

H=" HEAEA (knowledge visudization) : &8 &R E L
(information visualization) 7574 M 2RAVIEES: » F 22 AT DAUEED » A PEpE
ERGER S K o TR R SN EIR MR NIt ERFHER
Ky o T HERS@EIENRE - TEIERIE » E R AIRE IS M
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BhTE |, (Card, Mackinlay, & Shneiderman, 1999, p.5) - fH¥REHE R
BALRAE NS IR G 8 - SIS LRIE R R 2 7+ RIFR Y
EEBIRNE - BAERE A ZHE UM - 152 MEGEE(LAE
FRRTIGRAE R R R EIEE bV E GGt - TREERHEER
FLAVER - ttE 0 (1) ffERERE L ? (2) RyfoliE —HRE
FGEBAL? (3) HIEAferii & L ? (Eppler & Burkhard, 2006)

s (R S EA LB R ER SE LE S

BRI R R SR LR B B RS - NN B R R Rt > ST
Fokt ZBran Ry © PSR b B ~ RIERE(LE STS > DIRAIEE
RALTT A E =N Hop S =/ N KOG Am IV ERE - BoKamEi B
HEBLERERAR - RET AR ER S R DA T =8 ¢ IR RE S E A B Bl
2~ BRI R G - RIEERAER R ER -

(-) PERL 2 LRR

FERTAL T A EG R AV > ST SRS R E
1990 FEAUEE X R T - M 5[5 7e 5 eyt ~ TR
SALHISE ) SR EHARSE B R HiE R - RS  HEERST
RGZEBUG - N2 a2 5% L T aWLEERINTE , (everything
studies, Brunet, 2013) - ¥fJit > Smith (2008) 5 H fERF LR S B R
WAL ST IS IR ERFT - BEEME P E G - 1158 8 F R i iy S i
2 MIFEARFYE G CHIUEEL - EIRERIT R - MY - e

 RERSCURROIBEARSS - @B (2022) — X RHEES - MRS T ES B HE
W
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EINTRITE B AT ~ FRlRES - Rt SHEHIE AR H S -

TS TG RS AYRUE SUBITE - RIS B LERTTE
1980 FACHRHHA Z M <2 B E A » JHR-F L ECIRALISK - ARAE 4SS T
FOE - BEEH TR KREREEEL T WADREENIERGES
PR SR ATl 2 52, (Frigg & Hunter, 2010, p. xvii ) - # " 35
= RPN TR > T TIEES ) fER - B FERIHERE
Gh o BEWIUHTS - EREES I —EEAS - B/ APk
EPHFZEENE - GREEU T = E SRy E 4% (Daston &
Galison, 2007 » £H% 1)  H— - THIRZEFM , (truth-to-nature) :
Tt/ \HECHFHA - E2RE RS T REEEE , (what trdly is) ZRE(E
& IBFEEEIREHIRE RS - MBS R R EE - A

"R, (mechanical objectivity) 2 HILIEAD - BRZREEESAVIE
o 1A TEEN ) KA > WHEH -ERERET 0 JREIE
ZEERFHRE T > REEFIEREEN SRR S - = TH
ZFEr, (trained judgment) : %2 140 - BIFYATZUEIE B MR H
[E - PR ER E (g A B R AR B o HIE - LT R B S
RHRIAA Ey - M ESIRERIER A BlEE -

®1: MBRBCER 2EB =R

HH Fik Tk Tk

PHIEE HIAZ EAH et i B e

T8 BwE RIET{EH R

B {52 & s iz b SRREY

HEA B GG - {4 SES T

NG e i 1 FrERERY FEAME

Ll - Objectivity (p. 371), by L. Daston & P. Galison, 2007, Cambridge:
Routledge.
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FRTH AR » RIS LEENS N F Bl - 2 Ert
BESTN > 20 tHaC HIHDIRTRRFEEAR AL - SEEEREIRE S 72
[EIFFEEIR ~ B R AT R 2 %) - i Daston & Galison (2007, pp. 382-
383) T2k " ElERIFFE (imege-asrepresentation) - 281 » ¥t
FHEAARIESRFOR T SR R R AR » AT (2 TR 25
B > B EREE G > R2PEREGIZR T EGE#ETE (image-
asprocess) | - HighE " FI, (presentation) - t—EIEEAYEEE
Daston & Galison (2007) #5i > El{GAFEE " HAZEM  (IEH
Ik TR T ERHE, BEY) - R B ARSI TE
FETNG - BTSSR T A -

(=) #EHRE 2 STS

ACAT MR ER - A E R AR B LTSS F - BliZ2E 1880
FEREZIR BIPR » REER— S R bEgE N EE - SEM
it 17 (Baigrie, 1996; Hentschel, 2014; Pauwels, 2006c) @ ELEEER BT
RN B ENA I8 - BN - TAEE - R BRI
I amae H A5 » HREAN BRTa A BRI ThEE (Huppauf & Weingart,
2008) - [t—oREERIEREGAAFE - ROsEA - EREREEG SR
B ] 4 Y 0 £ 1960 £ T 4EeE , 7 (strong
programme) HYSZET - WHFTEFRAAE MR FE R AL AT A B B
EEIBECEE - APELE) - SRHEIES - JREN TR LT E S R

7 RIERSIEETLEE (sociology of scientific knowledge, SSK ) % B3 4 i Ty
My — - tE Bloor (1976) E{F (FIaEItt & &S5 ) (knowledge and social
imagery ) - $RHHRSREA ~ fiEfR IR - BREA - KRS - EhtEE
TR TR R AR, P BTV E S -
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e q E G A S  BEEEE WS - W - SRR RSN
y&EE) ; (Lynch, 2006, p. 27) - tigk= Latour (1990, p. 24) A8 " 8%
Ell y #1 (inscription) 8 MEMESEERIL - AN BAETEE G
H7TER - HAF SRS ARt N 5052 - WAEE T 2% - #ET
HE—EEE - |
ZIE i EERE ) A2 (Roth & McGinn, 1998) - Tibbetts
(1990) ER&NE M > RIE2EBAERITE K =(0ari& : (1) REGEH
(representational device, RD ) HYtT& EMEHE K Hae il © (2) #ekfEi 5
(representational object, RO) HYARGIREE ; (3) ARAFTIL RD L[k
f#E RO HYFERE « ¥ » Pauwels (2006¢) & Latour (1987) (9 "%
BN, B BRI - 2PN S B E G E '
B SRS R R HE R AT IEBEIRSS o JREIRIE R B LR R
=R U= E S e e A A rd At S E S G R ER L i (5
fil ~ FEHEEEEGRE - R R ITAE A (2RE 1) - B
o BREDRERY TR, (referent) TS (GETEEAVAER » a2 d
BEESERMION ~ FRELYHER GRS - B - tH &SRS - EERGTAaTE
(socia and technological production progresses) % » &8 A4 T EIERE
BHTHREE - I B ESGZ AL ? 22 i0iasGZ g E ©
Ik BUGIHIT2 ~ BEEH BRI A 1D 2 BB BRI K - 1E1E
BT BRI o RS (medium) A5 IR T EESE
B PINETAA EATTRE ~ BHERHTEEES - RIS E G A
HIZEES - AR R R - &% - AR HAVEER

8 TAED & STS GHtg » By " {TEIH4E4HE ,  (actor-network theory,
ANT) W& — » BTERARIEROEESE SO - 625 - BR=ES  RikRE
BURESAEME YT E 5 [ (Latour, 1987) -
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TRF B (context/uses) - S{E:2fERMEAUELAY H R EREE
RS R L o A ERACE RN R - KBSER - BNHE
(LA fEEEIN % 57 1% - Ak > Pauwels (2006c) 5[F] Star & Griesemer
(1989) #y " &SR, (boundary object) #EE: » fi5tHAHEEH BAL A
TE R (RHEAR RIS EE 2 R - A ~ BT 2 SR -

1: ZERSERBCERNSTES

=iz
referent
TR E TR R R B
social and technological Inherited chaacteristics
production processes and congtraints
BT (5P RS )
visual constraints (visual : ol B —
representational latitude) ./ i %g}égg%gﬁ
B« REREIHREEIEES) ~ FHEE v
PRSI TT wkHe A R A P
medi um.\\ end medium characteristics
and constraints
TRz f ) " . .
b 0 AT © f85L - B
E2iN SR
— /0 JEAE T BN R
BT ERS style/ execution .\ Consciousand / or inadvertent
style of execution L1 \ coices and influences
40 : BEE ~ R E . .- e
B0 : Wl - IR ' [0+ LA« BB
IRBEHRS  ( . '
context / uses

= ¢ FEE R PR IR - AT R T DA -

BERIAE ¢ Visua cultures of science: Rethinking representational practices in
knowledge building and science communication. (pp. 15), by L.
Pauwels, 2006¢, NH: University Press of New England.
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tERIGIE—4i & STSHYERL - Burri & Dumit (2008) {5t - &5t
FIEEGRALEZIRT (1) sERERPEEG © Fras st g ik
B R ? (2) RIEE GO E S « Bl Eiam
AHEENE - BN - BEIRSEAE "EHE, 72 (3) RIEEGAM
ELHANRE G B © PIORREEGER G - AR EMSEISRE R A
BE?

(Z) #BRE > 2%

AT B S STS IR LERSE - B 1980 FARHIDIAK » Kyl
KRB BT AE) 7 HhE - 28 EEE R B L sE iy
i AEEEA Pauwels (2006b) ffrs @ BIEEEGE(LE—(EBEIZRES: - #H5T
BRI R RS R AR > SRR th R R B —
AL Cenculturation) #fri » 5551 » A B8 R A0 Ry B2 Bt LA
ESREEE Y FLICRE - (R B R L BT A % e -
{EAR s th B R (Gt - 2022) -« 0t » AHFZESTEHE G %
S o BEAVESHEDL R =9

H— REESHRSOTBEH Y BRACERES
Rudwick (1976) » $Hf /A HAYZ |-/ A0 LA 2 22 P 5
fatt > TRUESES ) (visua language) HYHIE o EREHIE S REATER
B BRI ERE S AN R ST © B R -
PETTT B R A -

TELE L —MES > Lynch (1990) $HRFEES AR/ AR B 5 -
IR s R I AT $S TR R Y T,
thi—fE TEAE(E, (idedized) o DGR - HhREALLLTIY
{EfE B (1) )8 (filtering) © REEREAWTIT T 5 FERHAYFEELE
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5 (2) ¥— (uniforming) : RERZREHGE L2 (3) 2
J+ Cupgrading) © (LEAOFFEEREAYEIA) - WERTHEBIAVIEHERE 5 (4)
JEFe (defining) W FIEBLEAAHTERY 2 20 -

Itk > Latour (1990) $2i " RNEAYE B E) 2, (immutable
mobiles) & - f5H1 T EBG , B HERRE S B 22 e A — e YRR
71 EREG - JTEER ER T HER - —JTE XA EAET - B
FEEMZEE - —REAEE - EREE DT RN © (1) H75837
BEEZA » R b E R IMIREE A ~ RS AEE - (2) EIRIEGTEE
78 BN 18 HEACHRHHHERAY AR EIR] - (ESH B 2 R AR m e
REFEEZ - (3) EEEVGAMLR © T HELETENILER > #5
NEBZE T VRSN - FLUEBERNITAE ", (touch) #
FZHG MWK B R ZYERARITEER - MEEREZY) X iE B A0
REHE -

B2 BEARR S LE G - SEHRESEEE - G820
FRIE2AEE bR A O 2B E % (Evagorou, Erduran, & Mantyla,
2015; Gomez-Romero, Molina-Solana, Oehmichen, & Guo, 2018; Pauwels,
2006a) - H.rfr > Eppler & Burkhard (2006) f5t @ {8 L ZFr EAEFR
RREZRIGRA (S - FEAAER © (1) @8 0 RE RS ERBRIENGEE - &
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A Shift Toward “ Scientific Visualization”:
Taking the popular science magazine Newton
in the 1980s as the core of analysis

Y ao-Jen Chang *

ABSTRACT

Compared to recent specific and micro-focused research on scientific
visualization in European and American academic circles, before 2019 there
have been few systematic studies in the field of science communication in
Taiwan. By 2020, the East Asian Science, Technology and Society: An
International Journal had published a special issuetitled “ Thinking and Acting
with Diagrams’ to discuss scientific visualization. Yin-Chung Au (&t H)
(2022) subsequently analyzed the visua representation of European and
American biology through aliterature review, but neither of these two studies
closely relate to how scientific visualization is presented in Taiwan.

This study accordingly takes Newton magazine as the object of analysis
and includes popular science magazines from the same period, particularly
Science Eye. Through exploring historical and social conditions and
conducting in-depth interviews and text analysis, the following three research
guestions are understood. (1) What historical and social conditions contributed
to the scientific visualization phenomenon of Newton in the 1980s? (2) How
did the editors of Newton and other popular science magazines from the same
period perceive and practice scientific visualization? (3) What are the practical

* Yao-Jen Chang is Associate Professor at the Department of Science Communication,
National Pingtung University. His research focuses on the history of science
communication, reportage, and communication narrative. He has published The Practice
of Taiwan Reportage: From Literary Supplement of China Times to Ren Jian Magazine
(Wu-Nan). E-mail: rennychang915@gmail.com.
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outcomes of scientific visualization in popular science magazinesin Taiwan?

From the literature review, this study mainly refers to the following
inquiries. (1) Through Mithcell (1994) and Boehm (1994, cited in Bertolini,
2015), their advocacy of “the turn to Pictorial/lconic” is not only concerned
with “pictorial representation”, let alone “Pictorial presence’, but also the
rediscovery of post-linguistics and post-semiotics related to vision, installation,
discourse, and even body intertextuality. Three orientations of visualization
research are sorted out from this: visual representation/representation, visual
thinking, and knowledge visualization.

(2) In contrast to visual cultura studies that advocate for “the turn to
Pictorial/lconic”, scientific visualization research has only gradually received
attention since the late 1980s. This study mainly refersto Daston & Galison's
(2007) analysis of “objectivity” behind scientific visualization, including: the
capture of the “truth-to-nature” through artistic representation of nature, the
depiction of nature through mechanical objectivity, and the cultivation of
“trained judgment” with interpretive expertise.

(3) Inthe 1960s, under the influence of the * strong program”, researchers
began to focus on laboratory data recording, interpersonal interaction,
equipment operation, and other aspects involved in scientific visualization.
This means treating scientific images as a “process of inscription” (Latour,
1990) involving representational device (RD) and representational object (RO).
Following the perspective of “inscription”, Pauwels (2006c) points out that the
exploration of scientific visualization involves not only concrete materials or
abstract concepts but also social and technological conditions, as well as
conditions related to the functioning of media and user feedback.

(4) The methodology of scientific visualization can be divided into the
following three aspects. First, from visual language to immutable mobiles:
Rudwick (1976) notes that the emergence of “visual language” means that
followers of the geologica community must learn the rules of this language
through professional training to accept and understand the norms, thereby
achieving scientific communication through representation. Continuing this
concept, Lynch (1990) discusses how scientists manipulate biological images

- 160 -



FPRERET ) e 2021980 & A4 3038 (2 4) smbe

and classify photographs as diagrams, stating that diagrams are a
“simplification” and also an “idedlization” of photographs. Latour (1990)
proposes the concept of “immutable mobiles’, which refers to the ability of
“images’ to bring different things together in time and space - that is, on the
one hand, the image defines objects, and on the other hand, it can be carried
and moved to anywhere. Second, the classification of visualized scientific
knowledge: Eppler & Burkhard (2006) classify knowledge visualization into
six forms. heuristic sketches, conceptual diagrams, visua metaphors,
knowledge animations, knowledge maps, and scientific charts. Third, a new
attempt at analyzing scientific visual frameworks. Rodriguez & Dimitrova
(2011) apply Goffman’s (1974) framework theory to visual exploration and
construct four analysis systemsfor visual frameworks, including (1) denotative
systems: descriptions made through picture titles, captions, and related texts;
(2) stylistic-semiotic systems:. the presentation of stylistic conventions and
social meanings; (3) connotative systems: examining the presentation of icons,
indices, and symbols, with symbols being the focus of analysis due to their
social significance; and (4) ideological representation: examining cultura
conditions and social factors to explore the economic and palitical interestsin
the visual framework.

In terms of research methodology, this study considers the “analytical
framework influencing the production of scientific visualization,” as Pauwels
(2006c) outlined. Since the concepts and aspects involved are relatively
concrete, this framework forms the basis of analysis. It incorporates Latour’s
(1990) interpretation of drawing and Burri & Dumit’s (2008) suggestions on
exploring scientific visualization. Eppler & Burkhard' s (2006) classification of
knowledge visudization is also integrated, along with the scientific
visuaization framework elements suggested and compiled by Rodriguez &
Dimitrova (2011) and Wardekker & Lorenz (2019). Three aspectsare analyzed
separately: (1) socia and historical conditions (Pauwels - social and
technological production process); (2) media operation (Pauwels - media,
visua representation); and (3) execution of scientific visuaization style
(Pauwels - referent, form/execution).
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The study presents the following findings. (1) The causes of scientific
visualization: In the 1980s, the increase in Taiwan's national income and the
officia promotion of a “reading society” led to the high-priced magazine
Newton breaking people’s understanding of popular science magazines as
relying solely on text and thusforming a* breathtaking” visual experience. This
is one aspect of visual innovation “representation”, which promoted the trend
of high-quality printing and color printing of images in popular science
publishing. (2) The cognition of scientific visualization: Newton believes
that graphic illustrations are more realistic than photographs, while Science
Eye insists that photography is more truthful than graphics. Both aim for the
pursuit of truth and consider graphics and photographs as objective, neutral
carriers to support scientific theories. (3) The practice of scientific
visualization: Taiwan's editors made the images in columns of Newton follow
the visua framework of the Japanese version to construct scientific
visualization content. Whether it is the color matching, representational form,
or symbolic representation, they are all consistent with Japan’s Newton.
However, in terms of ideologica representation, an attempt was made to
incorporate elements of their own context, which aso alow readers to see
visual imagery different from the Japanese version.

Keywords: Newton Magazine, Science Communication, Scientific
Visualization, Translation Popular Science Magazines
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