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FE HAMOBEOEEY

Introduction: The Growing Crisis of Expertise

1. ~"Yy—-2Y X (FH) HarryCollins

1943 FAET DA ¥V RORPEAYH, BHEYHYOa I 227 4 —%XReL
L CREMEICWM AT S, 2O TIEIN—ARFOERBE LD, [~S— 2%
IR) &I S TREEMARR DAY ] OMRE 7 v — T oL a5 72, 2012 I
AXY 22EpE7 v —iER S W, BERY 2 — A XD h—F 4 7 K¥FERFHISFREH
®’Th s,

2002 fFiIcmoN—F c Yy v REHICHR L7 [RIROFE =003 ORIEFL L
TEXL T, ZOBREROILERLER T, 2007 FEICiZZ o OERLE 722 THEMH
¥HET ) DT E Nz, AFEIZ. a) v AR ThEcoEFEERAEL, [RIER
DE =D | LHEHMFEROMEIC OV, ~KAIFICENLEbDTH S, [HE]

2. 77424 7 —VEH  Climategate p.14, 106, 110, 112, 114, 117, 129, 138, 165
2009 £ 11 HiIcA ¥V R4 =2 b+ TV 27 ) TR¥EOKEWFE2= > + (CRU)
DA—=NEXEDB, Ny A= XY - AN CHE L —E 0B, SR
2=y b A—APHEE L SIEEN S, PIREROCY &Y iE, TRAEEL T
RN R B) BB ELbDTHo7zL I NS,
AHFHICBWTZOFEfE, RO (TR) &, FlEAEE o Lol X h 2 158
MY REZBMALLTLES LI WH (s meErfarklsys) 2RELE LT,
DI EE SR EO NI COHERIC OV THE - 2R A 2T 201 L-ORENT
W3 (B 3081 KEADIE/ W) o M. —RDO A&, TREAIZ IR & 1300 Y i
INTWE| LwHRARER > Tz, 72, R EOR R SEOMH G - BEER
HEfio Tk olz, 20RO A—NLONEZIEL L HETE S, BBk
2 BEEAL L 72 2 D FfFZ2 . BISM ISR EE 2R 2B fTw a2 LTw 2 bR 2
Tzo 2ED. ZOEFDX-—NVONERKIE, WL AR OEENIC X 2 2825 & v
d ik I E R 52wt BEb O T, [REESAMIC X 2B 2 TR X5
ET—RERIALTCnE ]| LHEEZTIRATCLE 72D TH S,

SEK 113, BERO =2 DM (30:6,10,29 H—, =, Z0Wk) OREP L7 74 X4
M- P REERRAEBOZNENDEZ T ERL TS, [ - K]

La)vyXH-x2v7 v XAR2020: MEMAME2HEET S]] LHEKEFHIRS.



T7AA—= T — FEH
Climategate

|

BEEIBNTAF LTS,
AEERICEEARIEIT,
Scientists act particularly
badly. The discussions of
scientists have effect on the
warming theory.

Wave 1

B,

HEM HEEEBLrTELO
Science is based on
Objectivity and reality.

!
—EHE A ERN LD
The scientific community is
different from the general
public.

HEFRAL V0Tt
LTuwa,

Scientists act normally.

1

B,
HEmE o2 oh TS
hatom

science has secularity formed
by social processes

1
—HerEbhai
The scientific community is
no different from the general

4 Wave 2 N Wave 3 )

public
/

Bl U EoiTa%E L
TLag,
BELHEOESICEbL SR,
Scientists act normally.

The e-mail discussions of
scientists have no effect an
the warming theory.

Bl e,

M E—flm e L TH2
B, elrY, BRMEED
Science has secularity as
one aspect, but it is special.

!
g EFD
o
BRI EED
The scientific community is
different from the general

\\@mm ,/

BEN]L: 754X, M — FEHE=DDK Climategate and Three Waves

3. 774V FEMA  Default expertise
FHE0a) v X, BEOHRICE T, HMIREHTR EDMICERR L, 2TOD

p.21, 26, 56, 69, 73, 80, 152, 160

TRBBEREM O — 2B MTcE 2EE 2RO FIRL, 2z [F 740 FHY
] LEFEL 2o T 740 FEMENL, BlEEi 2 M5 2 2o ic i R —RICH 3
HEfOZ L Th H 5,

L2 L, i cEEIE. [RARABRDBT 744 PEMRTH 2D TRV, &
R OoWA BAUBDBRFEN T — P A2 o Tndb I TldARws, 2o — bR %
DREPHSICHRT 2R DEBEEAEREHL L TH S 2] i, BIEH O AR
I— PR (BW:40) ZFDb, FTABRAREIBEN T — PR ZHoTwirnwT & 2K
o, MAREBPHMRKTHLLVWI ZLEREL, 7740 FEMAIOFEEDEE L
Tw3,

FEFHIZ., RTRERAEHMAMZES LW E3bIT TRV, 20 L5 ICEWIALT
WATHRBZ WKL, Wbw 23 [BIEmE oo RG] 2 K-> <, 2 DA

METERL TV D (04 Bk . (5]

2 AKFEp.175



FB1E HESABRLTWBR I L EFESE
Academics and how the world Feels

4, RpfUIEH  Zeitgeist p.24, 66, 68, 162, 165, 176
It is defined as the general intellectual, moral, and cultural climate of an era of a society.
Collins suggests that this influences the interpretation of scientific data (due to its interpretive
flexibility (cf. 14) ) which affects its conclusion and goes back to further reinforce the zeitgeist.
—fICiE, B B RSS2 HHY, BURHY, L@ A 2 R Ic &3 2R 7«
FEHpER 2153 3, AETIE, [ARBB¥EED Z L2 FBRGFEL L EsTnk
W] A BABBREDOHREMRIZ] L), REEROHE D (3 10) ICE TR
RoOZEZFHOWERMEHETIRCH b Tw5E, [FHE]

5. B L v I RWBHIC X o TF O T & =8
Long-established norms of every social hierarchy p.25

Social norms are commonly characterized as
"rules and standards that are understood by
members of a group, and that guide or limit social
actions without the power of legislation*”and often
relate to a perceived social pressure to engage or
not engage in specific behaviors.

According to Collins, in the early part of the twentieth century there was a new term
introduced called Sociology of knowledge {cf: 9) , and sociology of scientific knowledge (SSK)
in the mid part of the century, that has a connection with social norms. Behind this background,
Social norms (Long-established norms of every social hierarchy) have changed since the mid-
twentieth century, and science has been affected by these changes (cf: 4 Zeitgeist) . Kuhn's "The
Structure of Scientific Revolutions™ {cf: 7) also influenced science studies, and science was
relativized (cf: 10 Wave 2) .

From viewpoint of past sociology, it can easily see the sociology of error but not the
sociology of truth. Social explanation of true fact is also an important in today's sociology of

knowledge. [Mohammed]

3 FJLAk 1998:  THFURERIFEL] 55 2 ik
4 Heise, L. & Manji K. 2016: “Social Norms”. GSDRC Professional Development Reading Pack no. 31.
Birmingham, UK: University of Birmingham.



6. HF—DPF Wave 1 p.30, 107, 109, 162, 169

R K 5 1960 FE 2 A TO, FlEZATREZRIR D & b e MG RE &
LTz, RO ZEifde Lz [72EREIE S 4wl od] 2F@EE LR
WS HEH a2V VAL, ZOFE—DRICEIFTIRFDOFEY i [BE X5 72 L K
LCWwd, HETITON T 3 EMH AR EOE AR B L, FEiCiIRT LT
ECwhw [BLEE] ORIk o TR AR AZ B L. Z OFfFIC X b H
ExTZF5 T230RGEHRTHEILE VI ZELERBLTCVWSE, a) vy, [Be ¥
i RNCRIE A EL B AT 2 b 00, B0 TERL T 3 REED R
L HIIZ 0@ - X Icon T, Wik doTidhwvne L, BroRige
flifEBL L VWO HCHE D EZFEEL T2 (240 Flrmz—F2) o (BIHEMGE 1 KR
N— [RGEEEFE] . R~—t v [RgEFEo-2%] ) K]

7. Bl2EE4y  Scientific revolutions p.31, 33, 35,40

According to Collins the word Scientific

-Scientific revolution

revolution came in front of the people in 1962 s

e
when the book called Structure of scientific / o
revolution was published. The author of this book ~ Aaradigms 0o O e

and practice in

is Thomas Kuhn (1922-1996). According to S ot
Collins, Kuhn does not have revolutionary \.:::.rz‘:::,t;r; Sy
ambition when authoring this book. Collins also wrsing peredign

pointed out a part of the scientific revolution that

is described by Kuhn that if the world changes like the way scientists think the way, probably the
world can not be in a fixed position for balancing other things. Empirical research is at the heart
of most academic disciplines. One of the earliest attempts to explain paradigm shifts began with
Kuhn®, who outlined a step-by-step process that began with the prevailing beliefs, practices, and
theoretical foundations of each discipline. Scholars in a particular field conduct research and seek
in-depth knowledge to confirm and improve their own theories within the normal framework of
science. During the course of research, researchers typically uncover minor inconsistencies in

commonly held beliefs, leading to theoretical shifts referred to as "anomalies.” However, major

SaYyvXH- vy vyXR2020: THMM%EHET 2] HEERAHKS, pp.171-174. [Higw Blfsmo
oD DY “Rethinking Expertise” H.Collins & R.Evans  (Univ. Chicago press 2007) Appendix Waves
of science studies pp.143-145.

6 Kuhn, T. 1970: “The Structure of Scientific Revolutions (2™ ed)” University of Chicago press.



discoveries resulting from empirical research lead to significant alterations in theories and
widespread acceptance of the paradigm as a whole. Scientific revolution is a term coined by Kuhn
to describe these kinds of dramatic shifts. This is where innovation and new knowledge are

typically gained’. [Mohammed]

8. MEMNFBEHE(T S  Distance lends enchantment p.35,52, 111, 113, 171

FHEADINRE X, Bl E2 7 r e LCTEONEETH 2RAE LD b, FEoNET
I oTwa I tico2nT, MOEFEZROX LR 2L oM, ZOHEAL L
T, RO EBERMIN TV L, FHEARRS THMERIEEICH Y . BIARNFFEICBL
TORERECHI =T VAPFEET 2, LHrL, ZOREEESL=2T VR
X, BHEE2EOYUEECTH IR IC L2l T 2 2 et T E S, REEo AT
DHEICE 5T, ZNEFHT 2B TER G, 2R, BT o IZ. #
YRR NEOHMLZEE T ST FEEEUAL D S BEEREFEICE L TRV TERE
RO XD ICR D (3081 HEAONE/ W) o [RAR]

9. MIEktS%¥  Sociology of knowledge p. 36, 38, 50

Sociology's subject of knowledge studies how knowledge and knowing are understood to be
socially grounded, and how, thus, knowledge is regarded as a product of society. What
sociologists call "positionality” and the ideas that shape one's life are fundamentally shaped by
one's social location in society, in terms of ethnicity, class, gender and nationality, as well as the

beliefs that shape one's life.  [Mohammed]

10. B DPHFE Wave 2 p.38, 49, 107, 108, 110, 162, 165, 170
NECEEREIC L 2R 2O OMAHERE L CTE 72 1960 FRIH 9 0IHF 572, F
FRFEHEL VI EMBED ETIda, a7 n e XohCHEEINL DL L THE
L. BFEERHIGRD FAEMEZ5E S BlEam. HH 2 Y v X% R OPEmE D— AT
Hotze AV VvRILKB L, BIEPFHICTHRVEWIE _OROBMBILE L L
FYOBOMPBEREL CEZI e ICLoT, AMROPTHD b 3R EH L RFOH
A ZR o T2 LW EE, 2E 0. 774V FEMR (21:3) BILE Y, HEE -

7 Sahachaisaeree, N. 2012: “Environmental Simulation and Behavioral Response as Means of Enquiry in
Multidisciplinary Design Research Procedure”. Procedia - Social and Behavioral Sciences, 36, 35-50.
https://doi.org/10.1016/j.sbspro.2012.03.005.



Twholz, La3NTnw3, (PEMAE:T.72—v TR¥YEdar] [9&X444] . B.J
Fy—n SRS P — - 2254 —X] ) [IRAK]

11. #EERMBFFE  Empirical research p.40

Empirical research is a kind of research that is mostly based on observation methods and
measurement of phenomena, as directly experienced by the researcher. The research data thus
gathered may be compared along with a theory or hypothesis, but the results are still based on
real life experience that the researchers are conducting.  [Lim & Mohammed]

AKETIE, 7 —vORERMG (/) OT A7 4 TICFE I T, FEEAE RO
BRI ST o728 LT3, FHa) v Xb TEA L —¥F —DIff5e s
V= FUTH S BRI 2 AT, BEEAA (Z08: 12) DEEMEIC O W Cam U7z, RREREY
Wote ®x 27 7 u—F & LCIHEERIIIEDY H 5, B aBric ko> C [FEEE] &
WiRanzzcedbb s,

12. BEERA  Tacit knowledge p.41, 81, 87, 92

Refers to those things we can do without being able to explain how. Knowledge that can only
be acquired from being around specialist groups, such as learning a natural language, and cannot
be acquired by any other methods. [Lim]

<A RT vy =— (1891-1976) IC ko TIRIBI NSRS, 2 ) v XiZhk
ol &, EEEMH (21 18) OEFICEWT, 2Ia=74 =2 DERMOE
EWEEML w2, Thbb, BEMZ I CIKF2aIa=7 14— TRz
TT eI XoTERMZE2 2 e TE, BEMZE2 2 &I X o TEEMEMM
X5 eBTE DL LRRTW B,

THica ) vXid, FEE I 12 =7 4 —ICIKEA DN (2m:30) D AT iE5 2
bawvala=7 4 —HNORBMPTFES 2 2 &, Bk AE (31:13) & LTED)
ZLTnzE LTh, ZNREBEAGONES (331 THIREEI I 2 =7 4 —INil
TRHii S L5 R L TWv 5,

CORMEE I 2 =T 4 —DOEEAITH 5 Av v U A MEEANZ., ERRIVEFIA
LRSI R I N D (B2 gMmok) o AR - AA]

8 K7 v =—M2003: THEERIMNOXIC] FEER, BERMoFZ L LT LI LITHEEDEDY H2HAVS
N3, REOBEERMIZZ DX 5 R 2 HIKNR, v 7B E S w, Mook
H, AR, MEEOBEEEEDHARL Ko Twd,



13. RIEAIFETR  Other scientific claim p.49, 135

FERIRDOEIEE & A7 3 2 BimiRkAEl## Mavericks in Science D EiRD = &, AET
FFEFEIE LT, KGO EEZ7ZA Y LA (1564-1642) . HiEE %5 &k 2 HlE
EHALZANY)— - w—2 % (1951-) vy - virL v (1937-) . EHHEOM
HEERZY 227 - 7z —o3— (1919-2000) AT LN T2, BERIREAE D%
EEDWERICIEL (3£ 3) | FHEED 5 BT ORFERY TR & 380 T & 22\ (21H: 30
BHEADNE,/38 FlEEala=7 1 —DboR~v v ) 2 MUAHS) o BAQIIICIT BRI
FOFRPIEL o722 EHIBHL (317 Blsa) . EREZ2HERE L LTRYD
P dMmINB ek b, [FEA]

14. fEIRDOFIME  Interpretive flexibility p.50, 53, 59, 65

The ability to be understood in different ways. .

Lo

Collins argues that the interpretive flexibility of ,«‘/_ /"/ ? \) DV )
scientific findings influences the conclusions that \\z:”r

we draw from them. The conclusions that we /‘ \\\1

draw then feed back into the consciousness of L“?L_/’/

. . . . /
the society which can then in turn influence how ' *

we interpret said/other scientific findings.

The case study of the AIDS double blind testing supports the argument that everyone has
default expertise {cf:3) (even lay people can contribute to science) and are therefore qualified to
criticize/judge scientific issues. Collins argues however, that no lay persons were involved; rather
they became specialist experts through multiple interactions with the scientist {cf: 16 Experience-

based experts) , and is an example of interpretive flexibility of factual information. [Lim]

15. EAEMA  Lay-expertise p.54, 87, 155
The idea that everyone possesses a certain skill/lknowledge that makes them qualified to judge
some scientific issues. This idea is shaped by:
1. Claims that the term “Experts” is a social construct (cf. 17 Relational theory of expertise) :
people are only experts because people claim they are.
2. Misinterpreting real life cases but arguing that ordinary people had more knowledge
(farmers) or were able to argue scientifically against (activists) scientist

Collins argues against this notion and argues that the cases were misrepresented.



While similar, it is different from Default expertise (cf. 3) in that default expertise assumes
everyone is an expert and that no one is special (and are therefore of equal standing), whereas
lay-expertise does not make that assumption.

Collins argues against construing scientific findings in a way that suggests everyone possess
“lay-expertise”, just because said conclusion aligns with the values of democracy (that everyone
is equal, and therefore everyone is equally qualified to critique scientific issues). [Lim]

a2 v Xid, FAEMHGH ORI E o =FHlcETONDE [FEAN] 3. RFEOR
Bkl b iz ozoic, Ay y ) X FEMMEZES L2 [HMK] ©h
5 ENEDT TS (S 16 BERICHEOWZHMEK) , 2FIVREI I =T 14 —1IC
g % [REOHEMR] Ccldhves, [HMAR] clibsws2eTchsd, 2
YRFZNIC X o THMZREERICMD 2 XE TR, L FIRL TSI DITTiEX
Vo THAT ITHEHIN, BBICESWAEMRBYRI A cE S LHEIL, M
bHNZFLLTWn5,

16. BERICE O W-HFFRK  Experience-based experts p.55, 87

This is one type of contributory experts {cf: 24) that has gained knowledge and expertise
about a specialist area through years and years of experience. Collins states that some members
of the lay public, particularly those with chronic diseases, belong to specialist medical experts
by virtue of their experience. Those with chronic diseases have knowledge and experience about
their treatment, which compares or even exceeds those of their doctors. Hence, they can
contribute to discussions regarding their treatment {cf: 15 Lay-expertise) .

Example: The HIV patients in San Francisco who reacted against the use of double-blind

tests in antiretroviral drugs. [Facun & Lim]

17. EMMOBAfREL  Relational theory of expertise p.61, 67, 82
Expertise that is gained through social relationships with people who have the power to

decide who is an “‘expert.” Being an expert is only an “attribution’, a social construct, or a label

assigned by certain social groups. This is a type of social theory of expertise, which relies on

social interactions (cf: 22 Social theory) .  [Facun]

® Wynne (1992) % (BKZ) . 2 ) v X0 [FE=Z0H ] iz b~ K (Collins, M.& Evans, R.
2002: “The third wave of science studies: studies of expertise and experience” Social studies of Science, 32(2),
235-296) ICHiRFET B, [HZ0W] MF STS KB T 2@EMOIKO—2%2 R LTW3E R, K AHE
INTVBELWHI XD, KiidH v, VA VY yH/ 700mbd ST L 2 B80T 5,



£ 28 FHMXR Experts

18. SEEMIEIA  Substantive expertise p. 69, 80, 81, 97, 139
Expertise that is real and has substance and form. Expertise that is gained not from labels {cf:

17 Relational theory of expertise) , but from other means, such as from simply being born and living

in society (cf: 19 Ubiquitous expertise) , through membership and immersion in expert groups (cf:

12 (specialist) tacit knowledge) , through effort (ubiquitous tacit knowledge), etc. [Facun]

19. =¥ % 2 XRHFHl Ubiquitous expertise p.72,78, 81, 84, 88, 152
HEMCENT2Z LR LIKGEONIIERICE S DEMAD Z &, BTRWE
b, ENREE D, DR o T3, BRRICE, REEREET L. T T
F—. VEEDOME, A& 3inuE S RomREE R LofltRrInTws, 2 L CHEH
DEMEL T — 7 m OFfEZ M, v F X ZAHMPHNIIFRFRSLRILIC L o T2k 3 2 C
ERRINT WD, 7z, ERVBEERYYECHIEROHT [/ —~ 2% =75
—F] OBEEREZT O, J—_XAF -7 - F T, BHER e F 2 XFMANC
2% & LT, WEIICHEHRClIRER e 2 AHEMRCR RN EATRI N

TWw3,

EEA (3 12) &2 e F X ZAHPAANIZERIC—ET 2R TIE R, 2K ER S
WEETld 7w, Bl IE, BADD & TEfTF2RE VD [HS XviEnX] LwvitE
RO X DI, BEETIE AR LCERT AT, BRMICERL XS L&D D
NEBEBATH Y, 2 F X AHMANCITZY LT A v ) X PEMANCEEY T 2
EEzbnb, [AR]

Expertise that is acquired unconsciously just by being in a certain group/society. This means
that what is considered ubiquitous expertise can change based on the group/society. If acquired

consciously, it is rather considered tacit knowledge. [Lim]

20. A Z2HH  Meta-expertise p.79, 80, 81, 99, 137, 142, 146, 149, 152, 157
HAROERLPHMIMD A L 2R, xR OERKZEL LD ICH o 5 HM
o SEEMREANMHEIRNIcE S TTmEoEft] (zi:28) © X 5 IFZE R E R
e, Tm—hnrkEZiHt] (sme) © [2EF X R7A5%HML] (338 2v %22k
A2 O XS, BRIl X o3I AFNICBES 2 v — A v 2 DKl 75 15
CEEAHIBT I B D R EETAL (2 27) TR IS, [KH]

10



21. 51D Table of expertise p.80, 85

AECTELT LI IEAEMANT THEMAOXK] LLTEedoNTWEA, [FH
MeoFix, 2007 FiciEnza) vy Xy 7y vy Xk 3 [HMAE2HES 2] ©
b [HEMH O EHEE (Periodic table of expertises) | & LTE e bT1 5 10,

52O DROEIZTKE (LD o TR, 2007 £ JEHAZK Ik, W HMA
(e & 2HEHMHA) O TMicEE (Dispositions) . A ZHIHID T ic 2 2 HLHE (Meta-
Criteria) 23 A -T2 —7/7, 2014 sFDRIIHMH DA 7 ) 75 3 J@ICfRE{L T T W
5, RELSEDboRIZ, Ay ¥ VA MEMHMO [0 F 2 RWEBHA] & TR~
¥ U 2 MEEERAT] ORICKOGIRA O NZZ ETH Y, ZNIZME DR B S TE
BRESEBDLDTHL, 2 ) v X TRFEERCEW TR EELX] & LTw
5, [HE]

BRI D EHEFR The periodic table of expertises  (Collins & Evans 2007 1 45 5k)

FaE4E0 Interactive ability
#H DISPOSITIONS ///__,
L fEH Reflective ability
SETEESRAA] FESH O
?}Egz‘;’s#”” UBIQUITOUS TACIT KNOWLEDGE | SPECIALIST TACIT KNOWLEDE
EXPERTISES EFTy HH#E MG ERR —REENE HERWME AR WA
Beer-mat knowledge Popular understanding Frimary source knowledge  Interactional expertise  Contributory expertise
tHaERME Polimorphic
,/’/#”]Eﬂiﬂif;itt Mimeamorphic
SER (EARIEPI) MR (FFEREBEPIA)
A WM EXTERNAL (Transmuted expertises) INTERNAL (Non-transmuted expertises)
META-EXPERTISES BRI ARSI PEEEE FE & DB SR E A
Ubiquitous discrimination Local discrimination Technical connoisseurship Downward discrimination  Referred expertise
ASEg B it B3
META-CRITERIA Credentials Experience Track record

Bk (FIBSER)  (Simplified ) table of expertises  (Collins 20145 1 6%

2 EF X I EHA KN4 YR FEEEEAT
22~y VR FEME UBIQUITOUS TACIT KNOWLEDGE SPECIALIST TACIT KNOWLEDE
SPECIALIST RN
EXPERTISES E— iy b A KERMER Pri AT ) HEHEMH = il
Beer-mat knowledge  Popular understanding r:—nary souree Interactional expertise Contributory expertize
nowledge
S8 (FERLAIMFIE) P8 (JEFRLBIMIIAD)
Pp—— EXTERNAL (Transmuted expertises) INTERNAL (Non-transmuted expertises)
META-EXPERTISES | =% % A/ 220k O—HLiEg BT S AR el & DR AL S\
o w L :
Ubiquitous L P Technical Downward Referred
e ocal discrimination . . P .
discrimination connoisseurship discrimination expertise

gy yXH-x2vV 7Yy AR2020: EMAME2HEET 3] LHEREHIRES, p.17.



SN 2: EFMIOES v K?  Pyramid of expertises?
A pyramid of expertises instead of a table of

expertises might be more appropriate to represent

Collins’s ideas of an increasing level of specialist Contributory

expertise

Interactional
expertise

Primary source
knowledge

Popularunderstanding

knowledge and information®. At the base is
ubiquitous expertise, which everyone possesses. The
next three levels (beermat knowledge, popular
understanding, and primary source knowledge) are the
increasing levels of specialist information, which can Beermat knowledge
be gained using ubiquitous expertise coupled with
much effort. The higher we go up the pyramid, the
level of expertise acquired becomes more specialized.
Hence, the two topmost corresponds to specialist expertise: interactional and contributory
expertise {cf: 23, 24) . This pyramid may be similar to Maslow’s Hierarchy of Needs wherein
not everyone can reach the top (self-actualization in the case of Maslow), and everyone must
start acquiring expertise from the base (i.e. ubiquitous expertise {cf: 19) ) before climbing to the
top (i.e. contributory expertise {cf: 24) ).

However, meta-expertise is not included in this pyramid because it is what we use to judge
between competing experts. This pyramid of expertises is more about the level of expertise one
can acquire. Also, meta-expertise can be a small part of ubiquitous (external) and specialist
expertise (internal).

This pyramid (or cone might be a better description) of expertises when viewed from the top
can also generate Collins’s target diagram {cf: 30/31 Outside/Inside the core set) , which shows the

‘core set’ of specialists and how distance lends enchantment.  [Facun]

22. Social theory L&t p. 82
FY O BB NEE L O AAERICR KEFT 5 2 &, FricAEClE, HMR0E

FICBVTHMR L OHSMNEAS LI 5 2 & (3 12 BEm) 25 [thadt] o—

DL LTl RLNTWE, £z, [H25AOHEMAIZ, 2D A DHMAITIE %k

KL Y DAD D B NOHEHIZ &5 FHEiT 2 2> CikE 2] &) HHIOBRE (&

i:17) b [#HEH] o—>oThHi L LT3,

1 2V v XOEMARIZREOEBRMEZ R0 2R ERZ WO ZI TV, 200 ) v ik
B OMEARCEHL, eIV F—EEICT 2L 2EEHRETZ00d Ltk v,
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L L=zl v Xid, S0 BESHm & HMMoREREH I, <2 h2b0k Ll
FAL T3, miEE, tMoFENEMR S S EERIC X > THREMHEMAH
oz i MHiEmTH Y, HMHMOELEZAIRL LTWw5b, 2Tk LT, HfY
HMoOBEGRSIE. 2 AL T AS i THEMAEK] Evw) TV EMZ 28 0n
IEzNTHB, [AR]

23. XEEMIEA  Interactional expertise p.83, 87,91, 126, 137, 143, 153, 156

This is a specialist expertise gained by attaining fluency in a shared technical and specialist
language (i.e. the “talk™), through a very long immersion in a specialist field. The interactional
expert does not participate in theory building, experiments, or data analysis (i.e. the “walk”).
However, they understand how theories are made, how experiments are done, or how data are
analyzed. They can make the same judgments as any other expert (i.e. they can “walk the talk™),
but they do not necessarily need to make a contribution to the field (i.e. they do not “walk the
walk™)  {cf: 37 Special interactional experts) .

According to Collins, interactional expertise may be the key to most of what happens in
science. Most large scientific and research projects are managed by interactional experts such as
principal investigators, project leaders, and other technical consultants who only make major
technical decisions, but do not participate in more practical aspects. The peer review process
and the granting of awards are also done via interactional expertise, since most reviewers may
not have actually done work identical to that which they are reviewing.

E.g. Collins is an interactional expert as he was able to answer specialized and technical
guestions in gravitational-wave physics in the study “Sociologist Fools Physics Judges.” He was
able to “fool” other physicists that he was a real physicist.

Sports commentators that have never actually played the game can converse with coaches

about tactics, but they are not making a contribution to game tactics directly. [Facun & Lim])

24. BB Contributory expertise p. 95, 87, 92, 156
This is the second type of specialist expertise that is gained by making a contribution to a

specialist field of knowledge. All interactional experts can become a contributory expert by

“walking the walk,” instead of simply “talking the walk.” Interactional experts have been

immersed in the specialist field for a long period of time that they may have gained practical

13



knowledge. By practicing this knowledge, they can make a contribution and hence, become
contributory experts.

Contributions are made by “walking the walk” — doing research and experiments, collecting
samples, analyzing data, joining discussions, publishing papers, etc. — or by simply doing
one’s job in one’s own specialist field. Hence, contributory experts are most experts that we
know of: doctors, violinists, farmers, carpenters, truck drivers, etc (Of course, they are experts,

but they are not experts in science). [Facun]

25. NEIEE  Inside information p.101
Local and specific information we use to form our local discrimination {cf: 26) , and choose

between experts (i.e. in meta-expertise). This could be our own first-hand knowledge or

observations, or first-hand accounts from people who have closely worked with the expert in

question. [Facun]

26. @ —H A 7ZRE  Local discrimination p.101, 102, 103, 137

A ZHMR ORISR (B 27) O—D, —ED ADHEMR O HIWT % 38R 3 2 B
ISR Tl 722 < o PEREHZR & v — A v 2o DR R I 3o % T3 2 Bic
i 2 EHMAIT, WHOREN 7o ABEDLNTWE I LERT L0 [THR
DEFHES L] (2M:35) OHBEICR D 5 5L I ND (30:33 (tEr ) . HlziE, &
Naptt e OWREPIREEZ R T T ERIEER, FR TR N apEIcE z A
Rk B LTV agG, 2N anthtBARoREmeeEv iz LTwa T enb
2%, [KH]

27. ZRRMEMA  Transmuted expertise p.103
AZEMH (3200 DO B, [B—hrnZRb] (38:26) © [2EF X A5
L] (5838 e F 2 =42 2E5H) DX DT, AT ARHIBTIC X & 3 IR B
T % v — A O NEERC. AYOSEEF IS 5 ERTHIFNC B < FF
o BPARSPLHMANCE T 28R % . B 22l <ld e <0 APIEFIT D W T oY
KEOWTT T e s, @UNOMEOKCESEL &% Tk X4 % HHEi0
DXSAHEMMELTa) vy XML Tws, [KH]
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28. THIZ 0ZEF{t Downward discrimination p.104, 142, 146

A ZEP O IFZ KA ETHI DO —>C, HMKIFEHD X0 b EMEME e AL
T2 NPT W CHEAR I 2 L 2o &Rk, 2 ) v X, Ty F)a—- v
774 —=NF (1957-) ICX 3, MMR 7 27 5 v 2sHEEDJRIKIC 72 > TWw % & D ER
X LT (z:36) o et Clda ) Y XEGOTAHMEREwEARBL, VoA
77 4 =N FOERICRII 22 & 2R L,

L, 2V vy XASBERHL w2 X5, HfEREVwE A ETORITREZD
AL 2 T T 2 HMREAGTH Y. EBEIZZ 5 TRAVWEEDLH 2 AAMETH
%, [HH]
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E3% THROERH Citizen Sceptics

29. FE=DF Wave3 p.108, 163

2 U v RXH32000 F2 HERIE L 72, Bl Rl & R EOX T 2o h o, B
FH ORI, FMA TR L, oo, RHEEZEMICEKEBL X5 &35
Bl o RSN H REFESTEH S R 7-d©, FRAN RGO L CifiR3 e
DEXSICSHIML T T ERARELRDNITOWTE 2 LI, B, TR, 2z
N THFME] &3z Dh, ZOECIMAL 20T 2 2 L AEETHE L L
T, 2V R THEME] cowTotil, £L®Tw2, Z L TAFOFTETR I
Nflvicxf LT, 2 v X3, [HKAxAARBREOEMFK IR L FRT
2, AEOHEE X, FooFEoWL R > T, BlEicE T3 THMMW] 20 L. M
Bt aclicky, RIEELRIEE TR WEDOERZRT L ILH b,

L2 Litam Cld. RHEORH-CHEL, EEEE wo 28— DK (3i6) TERIN
7R EOKEER - MRS ER L L CURRINTE D (3140 Bz —F2) . Y
PIERL Tz THFE ] 0ZRICOWTOFERFHL Ao T3 X HIcEz 3,
(4]

30. ZEADHE Outside the core set p.111, 127, 136, 150, 171
MR I 2 =7 4 —0IMINChiE T 5. FEEAE. SRS PBORIEE.
Yy —FVRb, IHRAHTRDEDHE (3253 . I oHE D —RER
METIELILHRTE IR, AV v U R MEERRAITH 2 MNFENVEMA (20 23) %
Bz lidc&nwv, BEADONBITIINEB O A m-CH =27 v AR
WXtk oTEY, KEARRL Y 2L NEoIciZd 2, 2 L TREGDF.L
Hh oABIC e S IO T, BEADONEDOEIC L o THID CAAMER 2 L 23, 4+
BRI L o TITEFIHCIAREZR C L 1T 2 (B8 @Y nitteX+2) o D7D, bt
o NEIZTESE, WO BIGIRE A EICBANT RN D BEED 2L, 2D L

A7 ichd, TOXIBRBoNAAL LT, T 7V A D L~FKHfHH
(1942-) 28, HIVIERZH CHiL b a v A VRO 24T 7261% HF T3 (%

336 MMR 7 7 F i) o [FEK])
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31. ZEA DA Inside the core set p.111, 129, 136, 150, 170
ANy % YR ebh bk 3R AR OHOE (38K8) , TITEI->TWn3
CEFNEEICE o CTHIERICEMTH Y, FRORFEE L, BN ERE T 2 B
IREFAEDEET 5. & Difam DM S 3N R 205 < WERIC I3 A o fiffifid
BlLEMA XA NVDFIET 5720, HEEBZENZHEYNCHET 22 & 3L W (=
W30 BEADINE /34 BlEHala=T 4 — Db o~y v Y X FWREEN) o

RELaY) v R, oL AREE Il T 4 ORI RERT A0 E
RIZ, H—DWICH T 2 X5 BRFBICESC DT ARVES ZIEL T, £
7. WE ORI EF IR ICH 2 > T [EFHE Q] T208ERH S &0 5 L L
(1960-) & 7=y > (1929-) ODEEZGIHL &h 5, WERHMFICH L Chl < #EL
T LEFEC, BEEIICOWTHIEML T3 (33 fHaam) o K]

ERRRPE

Mainstream scientists

L

Confrontation

RiImiREFE

Mavericks in science

SER 3 HEAAFICH T 2 TRREFE & RinRkBIFEORKR (4—7 v bIRKERLYE
BX) The relationship between the mainstream scientists and mavericks in science
in the inside of core set

32. Bl Science wars p.117
1990 FERICE R > 25 DK (21 10) ORIERE LRI H ORI TRbE iz
HARFOB D Do TOMWML W, RENAFMHLE LR, V=215
(1995) 2% 2, TOFMR, TAY AOYHYET F v - V= (1955-) 235, F
SEEBEET M TV — v e - TRV ] ICREREOSEL I L s bR
FRESPHAZ T4 7 AW RN E R0 T 4 R R L. Z0mm 2 igi s h
IR RT D, V= ANIZEDFRLBT X T ATH B L EkRIAmE A K
F 20 %o L 225, #R, SCMEE I oI, TX I AL TH D
ZernRL, PEmE Mz mIICIEE L 72 2

2 /e 2014 DHEER 94 v X - 71 —X] FORRFEHUR
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FYVRF, ZOFEAERLDLHHIL, HREFEVEZ W mEL LT,
DRt Z RO ed o, B L WO EE ZIEMEIC O - Bid L Tw2 5 &3 55
ZOWREREL TS, [HA]

33. tEE % 2B Show their working p.129, 132, 150

A= b - TV 7) TREBRESHD~A 2 -~ (1960-) &¥xzu—L4 - T
v (1929-) 137 74 A4 P — FEE (2R:2) 2T T, 21 i WS T EL
a2y —va v EEBNTROBRICELTIE, REEAER L WIEERZOD D
2. FROAEICH L CHIFEBREZROTRAZED BRI Ia =74 —IC X 28
BEEZTRTFETRweE L, BEER TMEE2AM] &2 FRL
chie LT, 2V vy RENENEM %2 Fo& Th T dREE R e g S g
BAzHEcx I RAILAFOEREZHEBETERVE LT, MMR Y7 25 VX
SHEFI L2 X AVICZ WX ZIER L T3 (B8 mYUsRE e X2 /30 KEA
OHEY o DHBAHATY VXY MEREIEAM] ICFTRELFIRL TV DT TV,
TR2REZ I 2 =7 4 —OHBNICEERZ A GERT 256 1F (335 SHES
L) ¥Y¥—F VRO L) BRFEENMERERLETH Y, ZNIEFRD Y 22, Hlp
R, Loz fiikTlidad, FHEANEOR Y /i, oF V EREEZHITT 2 5ikTh
TR AELRWV, LIBRTWD (226 n—nakEdift) o [AKH]

3. EFEaIa=F 4 —DFEORLT ¥ Y X FLEEN

The specialist ability of the scientific community p.135
BEFaia=74—HICBWT, IEIEAFREEMEL, FROFRLE BRimhy
TR (B 13) LICEY)ICAIEO T oD, BFI¥EE- L850 D81, DRI, B
BONE (B 81) ICH T B BInH TR, BEGDINRD b R ChoRIET TR &k
MTERWES GG, eMICEELRERZ DD, 20X BN TREZD 3
M lE. HMMCTEARVE Y ABECH L INDG D, BREGOITEHF ICHBEETE
X5 TLEY, LaL, EBIXZ I TEARV, BEGONEHICW» 2 RYE
2T 4 —DRAVN=X X CTHES LR (218:12) ZFio T30, )
ICHRENERZMED T ON S, L LANEFICITZNAES, A2y v VX MR
Wi z2 320138 L v, 20720, RAOHEBELRS>TCLEILAERHLDTH 5,
(i)
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FLE THTROEERES Citizen Whistle-blowers

35. BH|S L Whistle-blowing p.137, 159, 174

AP HFARER L o PAL /22 I 2 =7 4 = TCAIERTON L S L LT B
iIc, ZOEMOMNED L RNEHFEREZH - 729880 A3 % DR IER 55 2175,
AECTE HTROEHES L] & LT, HMAHBI2CZ 2251 w—KkD A% 5
g ala=T 4 —%BLT 0. TEYIC] v —A v 0HE (i 26) 28V
N=GEIiE, —ATH A ZHMR L LCRlicld 2 &%E#HS i3t s L
WRTWB, i), B¥Ea o= —0#KREZERT 21Tk, BI¥EE2ME
20T Tdhabzwne L, @AM ROERES LICIIMHICO BN 48T
BB LML TVD (R8s FEeal) . [KH]

36. MMR 7 75 v ([%1RE) MMR-Vaccine p.140, 141, 144, 146, 154
F72 3 JEHE (Mumps) . (L2 (Measles) . A% (Rubella) DAY 7 F v TH
5 MMR 7 27 5 v DA HBEDERIC R o CW A AR H 2 L L7zT v F ) 2
— Vx4 74— F (1957-) DOFEIRICHAZFEL . 1990 FEF 2> & 2000 FEH)THE
BT T AFVRATRZ o727 7 F v Ohi#ESh & 2 it S B, EEFEIET 75
VIR L B ICHIBEIBEMR I3 v & L72As, 7 2 F VR IC ABEDS R A L 72 it
DR O CHGE S L CBUAR OB L L o 2 RONEBENIC X b, L2727 F v
RN —EL VL VR R Y EMGENEELZ T, 3L 2 0/MNUEDFRITIE
ZA5FTICWizo 77,

Y VR, 9 LKHEBNICH Y fHA TWv 3 o i3 ERR . [1EHE] <d
D, ZHIC X DV EUTHERW D O EERENS L AV REBRED BuThEcd
D, AYofEEEICEO» R W ERIRETRICH D L 5 L, [HH]
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i BAAARDEFARLGOL?  Are We All Experts Now?

37. FFERNTEERIEFISR  Special interactional experts p.154
FARRN SRR & 13, BEEa o =54 —ofic AY 2H 2 & T, HWEEMERN
H (3M8:23) OAERERLEEZET. TXCOEMYEMIRIIETMA (0
24) EXFEEMEFIEI O/ % b D720 HERIEFIR % Ff 7z RGN EMAZ 0 % b 5
Hx. FBHEENEMR L LCa ) v XEIMER T w3, hE, BEFlE LTk
FIARXR=RLRVDEVREY vy —F VA, ZLT [REOFEED L) REDZ
El LA EHITTWS,

38. ¥ & R A XZHEMM Ubiquitus meta-expertise p.157, 158, 159
BUAR St — VAV, ZDONOYECREDL T2 EA2SHIGER L X ICHE

Tdo, [veFzzinZilfb] &dMEENRS, fHlé LT, SZUEFED~A 7 - ~ L

L (1960-) ERMFTEFFEOY zmn—L - Ty Y (1929-) OFHEXFIHAL T2,

[ ARG AT 2 2 L3 TERvdd Lk wiind s R s 2 &
ITE L7259, /R, MENEEREF RT3 TER0hd LA
A, BRWICAHBERS kLRSI Nz 30057255 .

Y v RF, aF e xRt E TR L 2 G39R R Ez Bl s ¢, Ex b
ZBHEEEDH 27 7 F v KOHES) | 7 & OFEG IR TR, KR IEYS T 5ig e
ToREEET RV EERT 5, 2 LT, —RTTRICEHARHMERED —D1F Tw—
AN ERE (B 26) | & D X ZEVH] (B 20) TH Y, v —Hh R
ZRRRIEFIH] (328 Tz o) 25 2 B TE 274 01E, 28+ X X2
fLiciFES ARV ETRT 3, [FHiE)

39. HRImRYEI#EE  Scientific fraudsters p.167
BHAR T — + R (388 40) ICHD TR R BERT 2RI H & NN R TFE, 2 ) v X
F B2 FICErN T ERYEE ] RO REE] R RESE
DERDTDICH 2 LWIET 2 &9 Bl EATERE] [HD b ICBROFH %
MERAERIRICH 2 5N Twd &l oTw3 X5 AliHles | ML —7 4 v
FEE] (AT T7RATRYEE] ve—@@RleE] NS Rov—7%% LT,
RETHBHVWEEBE L o TC0d, FERBAZTLE 2T 5 X ) RllF Wil
FHl LHEL WD, —TC, #HEEE TEaMcizfmicLrnizwv] L LTnwd,
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40. B = — + R Scientific ethos p.170, 175

—RIIC T — P R &k SR AE. oz ek E T, [RI¥ENTZ— 2] OF
e L THARD IS YEDO B A= - v—} v (1910-2003) 2ERL 7. AFF
7% (Communism) - EEFEFE (Unversalism) - FIEMES(RYE (Disinterestedness) - #H
At X 7= #5%E 3 (Organized Skepticism) T, ¥~—F vV /LA L BTELFE L 5T
CUDOS & b IEiIh 5,

HEZHE =0 (3H:20) ICEDT 52 ) v Xix, H—0WK (2HK:6) OFRFAEIOH
Kz 3d oD — ZFHFICHICKRE L Tw2bIITlRARVL, E=—F VDR
DEERL T2, L2l B3 ia=gs—ic3hbor— b RAEFHHE LT
oz ez, oI THEILERILVOIOBHIZIMA TEZTHATH VNS
5] ibRTw3 18, [HEE]

B w—t Y/ VAF RO LR EINERE, a) v XF [=—FvD=Z2DFA v ] i
ZA5LBRTEY, RELPDNEERICOVTOFERBRY 50,
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X HRBESEIC

Y VAH V7 v AR (WHKEER, FIHZ - #HKGHER) 20200 TEMHI%Z
BHET 23] £EEAFEHEE (Collins, H. & Evams, R. 2007: “Rethinking expertise”,
The University of Cicago press)

2YVYXH- V7Y AR EAREBHER) 20220 TRETERLFIFEZ L5 L 3 5
] BBk RRE  (Collins, H. & Evams, R. 2017: “Why Democracies Need
Science”, Wiley)

K7 =M (EEHET) 2003 [WEINAIONKIE) FUEH (Polanyi, M. 1966: “The

tacit dimension”)

74 v B QIA#Hi) 2011 (R I N8R0T ATy T4 74 L AR
Rlesffig | [BAH] 1046, 64-103. (Wynne, B. 1992: “Misunderstood
misunderstanding: social identities and public uptake of science” Public Understanding of

Science, 1(3); p.281-304)
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