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ABSTRACT

The purpose of this study is to develop a survey tool that diagnoses cognitive biases in a
scientist's research environment. The survey questions were developed based on 40 cognitive
biases that are believed to be present in the scientists' research environment. A survey of
83 scientist was conducted to verify the statistical validity and reliability of the developed
questions. The questions developed can be used as a single-dimensional measurement tool.
The survey tool demonstrates an appropriate level of statistical validity and reliability. This
survey tool can be used to measure science researchers' sensitivity to cognitive bias. It can also

be useful for checking the research environment.
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Introduction

st 2| A2 A o] 1 HHER St 2 vl 0 & 2|41 AYdtolof shA| R, st A te] AbES
BASE of2] A5 Tkl =Fo] Y A o|a BHENGSA] % 4+ a2 H ofE TH(loannidis,
2005). o1& E°] loannidis (2005)= ZWE B2 A50] A7t AR o) AY = il 2P 7HsAdol Al
= 511 Eﬁ}“t} o|e} Zro] At AifEo] AEE| UMY, e == To] AAte] o=k ofF Y7
QAR ThELE o] w}A.e oI 1xlo] Wl 7|01 E]'(Topol 2004). YHFA 0 2 QI7H2- ZpAlo] vl-g-S- Hiut

dg e Z*EEP SE Fodi e slal, D] 982 HH} FAE FAIsh= 7ol ATHKlayman,
1995). 2= 5kA] Friete AR ofRf= FojAlzom 2l o) 24 SHehe YRS gz
Hhol5 4= Qltt. o|eh 22 A E] A £/do oJsto] Al R 27 A T 242 T 4 AT (Nuzzo,
2015). 2|3l 15 Al E] 4] £ Fofl i &4 R1 Zo] Qx| ko k.

AR 2 1972'd Amos Tversky2} Daniel Kaneman©]| 2J3l] tiE-2He o] 20|tk 1A Hg2 oJAFET, 7]
o, 5, T 52 o] QIZHe] ARAL 3ol 2 GRS = A=A £/ olth(Haselton et al., 2016). VA HEF
of TH B2 A2]gt o] 82 I7He] QA4 o] Aof| o] Esh EA4 A 22 35k H o 2o
Sttt Ay zbohs dgoll A B2 @ F7F st Ak 712} o), QlubiA o thist @
., ol tigh 2lu] 5 ke QbHgh ’jijko = eiliste = Q17te] o] Alof EA 3tk (Kahneman & Tversky,
1972; Tversky & Kaneman, 1973, 1974). 17+ w211, Z]3H&{o| 11, Fo|AJZ Q1 AFILE Fgsh= AlAR] 13,
L 2|1 EAEH oJAlA 0 2 AEdl= A AHED = 71R]| 9] AbTL AJAEIS 7FA] 11 QlTh A| A 0] 2HE 5=
J—P‘*Oﬂ/ﬂ CHgS Q1A o] Y2 & 4= =T, o] B2 BAISh= AlARIo] AARDo|TE SEA|RE =2

20 574 7ol 22 A 21, whEA| weksliof sk 24 291, AAA f1fdol e =2
T2 AARR7HAE =T S0 AR o & 4] Zoto] A= QIR F32 2 Hok

ANA RS @A7EA] vl Wl R Qfoll A A= QU QIAHEF B AEE A3t 9}7]wt]o] RS
HH o2k 1807 =0 QIR o] A= o] Rt o|e} o] IR HEF Y& F= thfet 20 =
AT A Fk. AW AL A o, 23}, 47, 71919 571 5 TRt 21150l o3l Y= et
(Haselton etal,, 2016). A HIF B0, 3291 AFalv} Q e = 74 -9-ofl= 44 Q1 JIFS m) |t wi

231 4ol AR ARt f2l Aol E F4AY 4 ok tiek o] QATolx F2ats Tty 35
o] 9ol w2 4RA) AL T 978 A 4 9L, R TRHE ojZo] W 4 97| gl
off QA TS AAjslT Zslok S Aolth TetAolAMNE ciebat AxwRo] JaFS E0hT YA
c}. Kahan (2012)2 381h2] olAAAolA ol wako 2 57]7]452-2 A Haleict 2 Batiot
g 270] 7]kslo] Ehget 22 Rrhs Aol 47t dstaht] o B B2 Erh A% e A
) 5.3 o0 2 ol 227 228 51 5717|420 WHE| = Zo|ckKunda, 1990). 57]7]9527}
e QAL sEwolct HEHIL AAle) 24 Axahe HRE Hejdon Tejohs W
oJ ] gHCHKlayman, 1995), 1 2Joll i Haxje] @175} palo] e AATFE Theyet 4 Ytk oS
ol o B2 H 7 385 7102 W= B K Baron et al., 1988), AH412] 2| Alo|ut 535 Tl H7lsh= 1t
A1THZKScott et al., 2003), A|ZF A& ol TS F+= AlZ 27 Buehler et al., 1994) 5 TF3t QIA|HEFo] St
o] 1ol = LE AT 1800 7HA|0] QX TG FolA Tetato) o7 B B0l £ A0 W
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| el St A 7T JUY 4 len REE 9L Rl 0l 3
e Bk 227t 40lo) A SYsigich N £ 2 AT BT QA B Table 300 A
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Participants
NS AR 2= st E5-S ok F 831 AR o)) Aol AIA kAT ARk
°4¥$°F— - Tt Rhe A, g A), oA aE, F/dA 2], BE 54, sQHER], E A, H, A7, Al
9 218k f718ksh B2 3 & mi- theFst 2ofe] AT ofe] A ERHE e E £45t
O*E} ATALEATH HE = A AL, dE, A2 B} slid ol e FojAE 7|E o2 vleS
HH ARo] 49 ALt o] 257(30.9%), BFAFF 0] 267(32.1%), BIARE AT 8T(9.9%), THeh M
A 2275(27.2%)° 1T}, FARE 5278(65.0%), A= 287(35.0%)°1 ATk, AEL e 33.04|(EEHA=9.2)01
Th(Table 1).
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Table 1. Participants' demographic information

Gender Position Frequency Percentage Age
Male Master course 14 16.9 26.4
PhD course 13 15.7 29.9
Post Doctoral 5 6.0 35.2
Professor 19 229 45.2
Not reported 1 1.2 37.0
Female Master course 10 12.0 25.3
PhD course 12 14.5 27.3
Post Doctoral 3 3.6 34.3
Professor 1 1.2 40.0
Not reported 1 1.2 23.0
Not reported Professor 1 1.2 59.0
Not reported 3 3.6
Total 83 100.0
Data Analysis
YA YOI AAHGH 248 Aok M 7S AT, UE E70 B4 TG0l
2pA] xg, HE HE517) gefjale AR =7 EA1 el e S HojFolof it} 7iake M2 Batol| tfsl

552 ZEsto] T4 e A= =5 Elst] fIsto] 2 242 B-8513lth 53] o] AAFoM =
Messick (1995)—4 EFg = ol A AAllof] ZAG Bfg=oF 2] o] It g o] = 7R E
o} AA o] 2AS EF e = AR E R, YA rxo) Het Brd =AM EA] 50 & Eelskgirt

A 2iehE Aol A AFR 9| = 23k, o] Aol = 83712) AR E E-g-sto] FAISHL Tt k4l
Aol|lM Afz.f = ST P4t i o] UTHBoone et al, 2014). 50712 AF=Y 77 99%2] 4=+
(confidence)oll Al +/-1 A (logit)2] S4 227} HAt 4 %1_1_ 1007 o] +-0.5 2A12] 574 b7} Ay
o Slth o] AAFtollM= 837 <E0l7] Wzoll +-:0.7~08 =2 S A Zlo g Heltk w2t
A o] Fzof thsliA = s Al ef 0] 71 @ eI Th R 407) —r"*— okl o 2 FAskE Zlo] Bgeta), T
Aoz FAsks Zlo] BigRA] 2R A2 AALSHITE N AR =70 Hew 7 B B
£ sk 9fsl A5t 212 Elst7] 91519 Item Reliability 5 2HQ16H L, 2okl EAto] QIA|HEEA]
45 Fsheh=t 7 w3HEo] Age 282 4= A=A Eelst7| 215He] Person Reliability S <!
ATt 2kl 2A19] 23 AR = (MNSQ, mean-square)E &3l 8F HHE-2] Ao =E 2RlsHITh MNSQ A

_l

oll

e 12 71828 WU mobx| =, AP 9] 7|E2 3] £/l wet T2t of )it Zidket &
o P o], yHG AJF]o] opd The A 20| B 2 Wright & Linacre (1994)7F A XIS 0.6-147} 7]152.
2E8g8d etk = EM w419 AL Linacre BPAR} A|QES 71291 0.5-1.55 82 4 ATHBoone

etal, 2014). ©] o= F 715 25 Z-8oto] T2 A& wet Aojoh AE A=o] Wi 3t

< stols}r| 9Jsto] Cronbachsalpha stolstolct Q12| WaFA Q Ao] Hzo] Balw BiQlS shols)y| <
6}@1 A 3 EA T BAHEAS AAISHITT k4] BA1-2 WINSTEPS B 4.1.02 AHESI o™, 7]EH &
Al 2412 SPSS 2383 S A-&-5F3ATE
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Results and Discussions

7 Z3e] BA4 B g ERlsh] Hof| 407 &3o] Hatd o & -85 =A], of | thef3h 2}
o] Fo g2 EEE=A] A HHH o2 SISl 407l 23S HIF o' S48 B2 Aol H=
=AE] eigenvaluet= 28.19(41.3%)°1 AT, AT o] EA| 9= B4 eigenvalues= 40.00(58.7%)°] ATt A o]
&7 Lz,‘% 2hto] 2335l sEARE, o] FAkollA ofn] QA -8 4= = Zpo] EAlfsh=A] ERlsof H
A= FLEE = 2] 79 eigenvalues 3.80(5.6%), T WA= 3.11(4.6%), Al A= 2.73(4.0%),
9(3.5%), BFA|EFO 2 THAl 'Rl = 2.27(3.3%)°] T}, Adr o] E]= BAlo| v|alA] ou|QlA| &84
Fr 2 ZAHA] Y= A 0= SRIFE T 5= BIA) HHH-2- Pearson measure®} 1~57112] 2]0] QL= 21
S Aol A A E g 4ek0] AT (Disattenuated Correlation) S 2H015= ¥ o|tF. Disattenuated
Correlation®] %t0] 0.3 0|5} ¢ TFE 2F & ofafid 4= Qi o] 7|E 0 &2 FA e Aut A& A] o= &
Abol| A el 3ria) X}l o] A ¥ 27 ;S‘q'oﬂ/\‘] Y73 4=k Disattenuated Correlation®] 0215 0.3
o} 2Ff o, tH2 147} Disattenuated Correlation+= THE5HI T, 4071 =&l A A8/ E H4=7]2] 2] Spearman's
rank correlation coefficient™= ZQISIRE=T, F-ojn|et HAVSHIAE Hol= EJ = AUk o) de] 24 Ui
&2 oIS w407l 22 T A o= E8eh 4= Qo A= WE 4= Qloh

2t BA2 2k 23S 2R ASE 4ot AR A4 2ol & v o 2 7 A3 (mean-square,
MNSQ)Z UHERATE. 2= 9] 71522 Wright & Linacre (1994)7} A AISF 0.6-1.4, Boone et al.(2014)0]] AA|
H 0.5~1.55 83ttt 40732 B4 23 Infit MNSQL] 739 0.730~1.384, Outfit MNSQS] 790l =
0.695~1.3752 2 3HsH 71 0. 2 Q1% I thTable 2). Person Reliability+= 0.87, Item Reliability+= 0.97= O} -2
AZ| e 25 Holil QlthDeVellis, 2003). 407F-2] WA A3 Al=] = (Cronbach a Al4™)= 0.883.0-2 2%}
S 20] WA ] A2 =g Hojal Q] Th(Fauth etal, 2014).
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Table 2. Statistical validity and reliability index of developed questions

Item

Outfit Item Outfit

Number Measure Infit MNSQ MNSQ AID Number Measure Infit MNSQ MNSQ AID
1 1.000 1.129 1.089 0.881 21 1.370 0.943 0.938 0.881
2 0.270 1.171 1.175 0.878 22 0.420 0.960 0.944 0.877
3 -0.690 1.085 1.142 0.883 23 -0.080 0.892 0.903 0.878
4 0.750 1.384 1.375 0.882 24 -0.190 0.884 0.886 0.879
5 -0.270 0.844 0.834 0.878 25 0.710 0.862 0.851 0.874
6 -0.690 1.220 1.166 0.883 26 0.710 0.783 0.752 0.878
7 0.530 0.989 0.974 0.885 27 0.050 0.884 0.894 0.873
8 0.140 1.029 1.025 0.882 28 0.120 1.194 1.248 0.887
9 -1.020 1.145 1.115 0.882 29 -1.390 1.068 1.123 0.885
10 -1.020 0.938 1.008 0.884 30 1.690 1.016 0.929 0.879
11 -1.870 0.747 0.772 0.882 31 1.210 1.061 1.009 0.881
12 -0.690 1.142 1.123 0.881 32 0.080 0.895 0.881 0.878
13 0.140 0.804 0.805 0.875 33 0.750 1.165 1.222 0.887
14 0.960 0.899 0.889 0.882 34 -0.140 1.089 1.104 0.880
15 0.530 0.854 0.841 0.878 35 0.030 0.951 0.977 0.885
16 -0.570 1.022 1.047 0.882 36 -0.470 0.838 0.841 0.878
17 -1.050 0.867 0.839 0.878 37 1.280 0.730 0.695 0.876
18 0.270 0.802 0.795 0.881 38 1.150 1.229 1.310 0.880
19 -0.060 1.028 1.048 0.880 39 -0.920 1.068 1.111 0.886
20 -0.570 1.144 1.130 0.879 40 -2.490 0.886 0.908 0.884
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Fig. 1. Wright Map of developed 40 items
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Table 3. The percentage of responses to the developed items(sorted by the sum of percentage of 'agree' and
strongly agree' responses).

Item# Cognitive bias SD D N A SA A/SA
40 Information Bias 0.0 0.0 7.2 66.3 26.5 92.8
11 Dunning-Kruger effect 0.0 1.2 15.7 69.9 13.3 83.1
29 Planing Fallacy 0.0 6.0 24.1 60.2 9.6 69.9
17 Bandwagon Effect 1.2 11.0 24.4 57.3 6.1 63.4
9 Stereotype 0.0 159 23.2 52.4 8.5 61.0
12 Hot-hand Phenomenon 3.6 14.5 28.9 494 3.6 53.0
39 Cognitive dissonance 0.0 8.4 38.6 494 3.6 53.0

6 Backfire Effect 4.8 10.8 325 48.2 36 51.8
10 Attentional Bias 0.0 3.6 45.8 43.4 7.2 50.6
20 Sunk Cost Fallacy 3.7 19.5 29.3 40.2 7.3 47.6
16 Ambiguity Effect 1.2 19.3 32.5 44.6 2.4 47.0

3 Loss Aversion 0.0 18.1 36.1 38.6 7.2 45.8
36 Halo Effect 1.2 21.7 32.5 43.4 1.2 44.6
5 Outcome Bias 24 26.5 32.5 37.3 12 38.6
24 Availability heuristic 24 289 32.5 34.9 12 36.1
27 Selective Perception 6.1 36.6 24.4 29.3 3.7 329
34 Hyperbolic Discounting 24 32.5 33.7 25.3 6.0 31.3
23 Appeal from Authority 3.6 30.1 36.1 26.5 3.6 30.1
19 Blind-spot Bias 3.6 30.1 37.3 25.3 3.6 28.9
13 Ad hoc Hypothesis 6.0 33.7 33.7 25.3 1.2 26.5
32 Conformity Effect 4.8 32.5 37.3 22.9 2.4 25.3

2 Social Desirability Bias 12.0 27.7 38.6 18.1 3.6 21.7

8 Elimination by Aspects 4.8 313 4.2 20.5 1.2 21.7
35 choice-supportive Bias 2.4 26.5 50.6 20.5 0.0 20.5
22 Groupthink 7.2 44.6 28.9 15.7 3.6 19.3
28 Wishful Thinking Bias 3.6 30.1 47.0 18.1 1.2 19.3
4 Hindsight Bias 15.7 43.4 22.9 18.1 0.0 18.1
15 Belief Bias 7.2 47.0 27.7 18.1 0.0 18.1
26 Spiral of Silence 6.0 59.0 18.1 16.9 0.0 16.9
18 Overconfidence Bias 24 38.6 43.4 14.5 1.2 15.7
25 Confirmation bias 12.0 49.4 229 12.0 3.6 15.7

7 Endowment Effect 4.9 45.1 39.0 11.0 0.0 11.0

1 Fundamental Attribution Error 15.7 51.8 22.9 7.2 2.4 9.6
33 Psychological Reactance Bias 6.0 54.2 31.3 7.2 1.2 8.4
38 Ostrich Effect 22.9 43.4 25.3 7.2 12 8.4
37 Self-serving Bias 19.3 55.4 18.1 7.2 0.0 7.2
14 Optimism Bias 10.8 53.0 30.1 6.0 0.0 6.0
21 Emotional bias 19.3 57.8 18.1 4.8 0.0 4.8
30 Ingroup Outgroup Bias 28.9 554 10.8 3.6 12 4.8
31 Negativity Effect 20.5 48.2 26.5 3.6 1.2 4.8
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T A2 T2 Aldo] 5ofgt ‘SR A] b2 AR B TA7E AEA| &2 o B2 AE A1
2t} = DunningKruger S2HE- 2]0| Sk Schlosser et al., 2013). QHFA 0 2 &dho| E|%] k-2 2 H 2= e}
QAlo] REO T o] B A48 AL, o]k -2 Ago] Q7Ale] FlolN B3l tzlo) HiciH are
AI7HEAEE 4> 1T}, DunningKruger S7HS WA|517] lsliAl= ZHEAIA] 4Als] bl vwd= Al
ok, SR E o|APA 7 sHA] 9L, AAtAlo] AEo] B FRoIA EEa BroHA AE/dS =ofof Ho

1o
A HAR Be S0l 5 e Bake ‘A7 s Aayd u) A AZker} o o) Zeji #olctolct o] Ha
2 A2 5 planning fllacy)2 ST A1) 2 5= 21 & $E5H= v Ak} g A|7k0] BeFHA|of TigH

of| Z0] Y9l t|of| A @AY SHCHBuehler et al., 1994). Q1A H &R Q5 oJAFA A o] o] Zofx] 11, 2] Q]
FE23PYo] BAE|ojof 5= Tt e ol| A= S5 LA = ¢F Eok. JREH ]I o] 2of] 9hA] AL
ATE sfiAshs A2 Heauel ia7|ed 1 aks2 SRS JTo 2 olsfoh 1T B YRSl
QIZ|3HEFO|T}. Table 20114 A|AJH QUA|HEFS0] AEALe] FHH oA E51A] YERAL JIohH Ao a82
A ASHAZ A, AR A A 7L QIThL & .
= bl chisiAf =2al & E 27} ATt Rusmana
etal. (20202 QUAHFE 2 A= WRI O = QA HFE A7), QA WS 1451, A HEF 24 S 4l
3P55t7], §Hdst712] vl HAIE AATSHITE Table2o]] A H R1E47 52 FEE2 HIF O = wetd et
BeAagEartglom s Ax|HETF 2 AE 2| st kS HT
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Endnotes

1 https://en.wikipedia.org/wiki/List_of_cognitive_biases
2 https://www.winsteps.com/winman/table23_1.htm
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