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My first SPUDM: Stockholm 2005
= \What did | believe in back than?

= coherence-based models are right and can explain the world

= fast-and-frugal heuristics are wrong

= petter not specify your own model too precisely, it could be falsified
= my findings can be replicated

= |ong hair is the thing ...

= short hair is good too

= |earned anything? What do | believe in today?
= further updates follow ...
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Judgment and Decision Making Today

= flourishing interdisciplinary field
= journals
= JDM, Decision, JBDM, OBHDP, JRU, MS, PsyRev, JEcPs, TaR, JBEE...
= conferences
= workshops funded by EADM

= many young scholars

= EADM summer schools

= young scholar event

= PhD workshops and networks
= societies

= EADM, SIDM, IAREP
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common aim: advance knowledge concerning J/DM

what do we have to consider?
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(A) Methodological Challenges

@ Reproducibility
@ Theory Specification and Prediction

® Consolidation of Empirical Findings

(B) Theoretical Developments

@ Coherence-Based Models
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Methodological Developments

= process tracing methods (Schulte-Mecklenbeck / Kiihberger / Ranyard)
= attention / eye-tracking / pupil dilation (Ashby / Orquin / Krajbich / S. Fiedler)
= formal model estimation / comparison methods
= (hierarchical) Bayesian methods (Scheibehenne / Wagenmakers / Pachur / Rieskamp / Newell)
= multinomial models (Heck / Erdfelder / Hilbig)
= order-constraint inferences (Regenwetter / Hilbig)
= refined strategy classification methods (Bréder / Gléckner)
= EADM fosters these developments
= SPUDM -> direct exchange and networking
= summer schools - competence in young scholars
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What are the methodological challenges?
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Challenge I: Reproducibility

= (Can we trust published results?
= reproducibility project psychology (Open Science Collaboration, 2016, Sci)
= replication of 100 studies from JPSP, PsySc, JEP:LMC with power > .80
= 38% of findings replicated
= economics: 49% / 66% (Chang & Li, 2015 [59]; Camerer et al., 2016, Sci [18])
= substantial differences between fields
= many lab reproducibility projects

= ego depletion effect = Cl incl. zero (Hagger et al., 2016, PPS)
» facial feedback effect = Cl incl. zero (Wagenmakers et al., 2016, PPS)

[don’t forget to update your lecture slides]
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Challenge I: Reproducibility

= How reproducible are findings in J/DM?
= Many Lab Study I: Klein et al. (2015, SoPs)

Sample
Anchoring (Jacowitz & Kahneman, 1995) - Babies™] x L B R : :ﬁ
Ancharing (Jacowilz & Kahnaman, 1995) - Everast] e X ¢ ¢ mifjprmme o
Allowed/Forbidden (Rugg, 1941) . e s o umsmiifpencess o E&EL’,‘E.’}_ o
Anchoring {Jacowitz & Kahneman, 1985) - Chicago] X s anfl mem os mo e & ¥
Anchoring (Jacowitz & Kahneman, 1995) - NYC = ppoilie s oo
Corr. between | and E math attitudes (Nosek et al., 20027 : * - .
Retro. gambler's fallacy (Oppenheimear & Monin, 2009 = wuiiiee = »
Gain vs loss framing (Tversky & Kahneman, 19817 * wodfiien o
Sex diff. in implicit math attitudes (Mosek et al., 2002 vos amifffjuemeng
Low-vs.-high category scakes (Schwarz et al., 1985 ) . s -
Cuote Aftribution (Largs & Curtis, 1926) *s o eniffpmes o
Morm of reciprocity (Hyman and Sheatsley, 1950) R E
Sunk costs (Oppenheimer et al., 2009)] ® oiffums o
Imagined contact (Husnu & Crisp, 2010) * sunpifpn o X
Flag Priming (Carter et al., 2011 o s
Currency priming (Caruso et al, 2013 i} ams o s
T T T T
-1,00 [0 1.00 2,00 3,00

Standardized Mean Difference (d)
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Challenge I: Reproducibility

= How reproducible are findings in J/DM?

= Hagen Cumulative Science Project (Jekel, Glockner et al., in progress)

= replication of 50 articles from Judgment and Decision Making by students
= feasible studies 2015 to 2017

» huge effort — but we learned a lot
- half-time report -
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Challenge I: Reproducibility

= How reproducible are findings in J/DM?

= Hagen Cumulative Science Project (Jekel, Gléckner et al., in progress)

= replication of 50 articles from Judgment and Decision Making by students
= feasible studies 2015 to 2017

= currently finished: 26 replication studies
= N=5,373(MD = 163)

= preliminary replication rate: 16 from 26 (62%)
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Note: Some studies not yet included.
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Challenge I: Reproducibility

= How reproducible are findings in J/DM?

= Hagen Cumulative Science Project (Jekel, Glockner et al., in progress)
= replication of 50 articles from Judgment and Decision Making by students
= feasible studies 2015 to 2017
= currently finished: 26 replication studies
= N=5,373(MD = 163)
= preliminary replication rate: 16 from 26 (62%)

= open data enforced by editor
= |arge sample sizes [original studies: N = 5,615]

= already better in J/DM than in other fields
= but should be further improved
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Challenge I: Reproducibility

= measures to increase reproducibility for J/DM

= increased application of Open Science principles
= pre-registration
= 3 priori power-analysis
= sharing data and materials
= open and transparent reporting

= teaching Open Science to students

= changing incentives and policies
= hiring, editing and reviewing
= badges
= open data policy for all journals in our field

= aim for my presidency #1: foster Open Science

flyer @ bit.ly/OpenScience/DM

T steps towands tramsparens
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Challenge II: Theory Specification and Prediction

= reproducibility projects reveal shortcomings in theory specification

= this is not a valid replication since

= this finding might only hold for our ....
= country / tasks / methods / “good” PhDs / senior researchers

= not specified in theory section!
= scientific theory (Popper, 1934)
= set of general implications of the form: () (@ (x) — f(x))

= all values x that satisfy the statement function () [person, situation]
also satisfy the statement function f () [judgment, choice, behavior]

= experiments are conducted to test (against) theories

= replication valid as long as antecedence ¢ () fulfilled
= usually no restrictions

17
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Challenge II: Theory Specification and Prediction

= How good are theories in J/DM? (Gléckner & Betsch, 2011, JDM)

= many formalized theories in J/DM - allow prediction (Erev / Ert)

= empirical content of a theory = how much it forbids = predictions
= generality and precision

= challenges for empirical content
= |ack of construct specification / operationalization
= as-if theories: lack predictions for process measures
= theories with free parameters: flexibility of parameter problem (overfitting?)
= theories with various strategies: strategy selection problem (underspecified?)
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Model-Comparison: Predicting Risky Choice

(Glockner & Pachur, 2012, Cognition)

Gamble 1 Gamble 2
= risky choice A 50% 10€ A 65% -4€
(N=66; T1 — T2 with 1 week interval; 2 x 138 decisions;
incentiviced; choice reliability = 79%) B 50% -5€ B 35% 18€

80% Cumulative Prospect Theory (CPT)

Cumulative Prospect Theory W Individual parameter values

75.8% 75.6% g
75% 74.2% 73.7% m Aggregate parameter values (Median) V(X):Xa ifx=0 - _; .
72.1% Expected Value/Utility Heuristics V(X)=—A(—X)" ifx <0
- 1 70.0%69.6% o
-% 65.7% P
= 5 <
8 ) _ p . 3 0a
£ e5% W(P)=————55;1[X< 0 L
F 61.0% 61.4% (" +(=-p") s
S Probabisty
<2,60% {

theory underspecification larger problem than overfitting!
need for better process theories
from post-hoc explanations to a-priori prediction

50% L | I | L 1
CPTgw(7, CPT CPT(TK) = EU(2,92)
92) (3,pc)

EV PH MINI
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Challenge II: Theory Specification and Prediction

= culture of theory specification and revision
= theory specification
= operational definition of all concepts
= formal specification of antecedence -i,.?(;if.‘) and consequence f(;r)
" revision
= if challenged: no problem / don't take it personally
= improved or new theory (version) = online databases
= changing incentives
= publication guidelines for theories
= possibility to publish theory specification papers (e.g., in JDM)
= aim for my presidency #2: foster theory specification and theory
revision culture
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Challenge lll: Consolidation of Empirical Findings

= convergence = shared understanding of findings
= many lab replications
= Qadversarial approaches

= critical replication to assure stability of findings

= DE-gap reversal (Glockner et al., 2016, JEP:G); replicated by Kellen, Pachur &
Hertwig (2016, Cog)

= open data = allows tests for other theories
= constructive debates at conferences
= cumulative science

= databases for empirical data = continuous meta-analyses
(http://curatescience.org/)
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curatescience.org

< > 0O curatescience.org Y | =

™ moodle2psy 55 2016 E Englisch - Deutsch ™% Unipark FernUni  “* Login (www.unipark ) JOM Journal Home Yr JBEE  Yr Bonn Experiment (@) Homepage Glockner m Staff Search

Curate
Science ABOUT PEOPLE SIGN UP LOGIN

Version 3 Evidence Collections

Large-Scale Replication Efforts (970 replications)
Reproducibility Project: Psychology [100 replications; view studies &)| @g
Sacial Psych Special Issue [31 replications] gz .
= Many Labs 1[12 effects x 36 labs = 432 replications]:;EI
Many Labs 2 [26 effects, N = ~15,000]
Many Labs 3 [10 effects x 21 labs = 210 replications] @@_“
Many Labs 4: Impact of "expertise” on replicability @
Many Labs 5: Can peer-review of protocols boost replicability?@
Registered Replication Reports (RRRs) at Perspectives on Psychological Science
RRR1 & RRR2: Verbal overshadowing [23 replications; view studies @] 0 @;
RRR3: Grammar on intentionality [13 replications; view studies Q) @ g
RRR4: Ego depletion [23 replications; view studies )] @ e @:
RRR5: Commitment on forgiveness [16 replications; view studies V)] @ 0 fror |
RRR6: Facial feedback hypothesis [17 replications; view studies @) () € i
RRR7: Intultl\re—cooperallon effect |20 replu:atlcms] @ 0 ol
» RRRS8: Trivial pursuit effect [datat ed @0
- RRR9: Hostility priming increases percepnons of hostility | b
RRR10: Moral reminder reduces cheating |dlata llected] @ 0
+ RRR11: SNARC effect (Spatial-Numerical Association of Response Codes) |data b
* Economics Reproducibility Project [67 analytic reproductions; Chang & Li, 201 5} @:
* Economics Lab Experiments Replicability Project [18 replications; Camerer et al, 2016) g

Last updated: june 27, 2017

@

Q
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curatescience.org

< = 0O | curatescience.org g | =@ & -

 moodle2psy 55 2016 T Englisch - Deutsch ™% Unipark FernUni ™ Login (www.unipark ) JDM Journal Home ¥ JBEE ¥y Bonn Experiment (@) Homepage Glockner @8 Staff Search ¥ NSCPoland [ Cognitive & Fernuni-Hagen () Dienstreisen
Auf Seite suchen it eingeber Keine Ergebnisse < > Optionen x
ggi?l":e ABOUT PEOPLE SIGMUP LOGIN

Evidence Collections (Version 4)

Calibration to Reality: Bem’s (2011) Retroactive Recall

Retreactive Roesll EMpet

Bam (2011) Study 8 [ Bam (2011) Stusy 9
Galoketal (2012)Study 1 OO Rabinsan (2011) .
Galakotal (2012)Study2 Oowe - w Ritchie etal. (2012) Study 1 & -
Galak etal (2012) Study 3 © oo - Rilchie et al. (2012) Study 2 @ -
Galokotal (2012)Study7 ©onam  m Ritchie et al (2012) Study 3 & .-
[ ——T T Gataketal (2012) Study 4 @O -
700 200 200 550 Galsketsl (2012)SdyS  @ow o
Effect size (DR%) [15% C1)
Galsketal, (2012) Study 8 OO 1w
Meta-analyhc estmate of phCatons —_—

-7.00 -2.IDD 200 6.00
Effect scre (DRtw) [95% CI)
The efficacy of our distinguish hiy from effects is d d by applying it to an (a priori
mast likely) Ealse effect and ensuring meta-analytic conclusions get it right. As seen in the forest plots, original instantiation and
method generalization of Bem's “post-test-rehearsal-boosts-memory™ eflect does not appear to be replicable (meta-analytic
eflect size estimates of d = -.03 +/- 40 and d = -, 20 +/- 98 for Bem's Study 8 and 9 eflects, respectively).

Example 1: Macbeth Effect
Macbeth Effect
Zhong & Liljenguist (2008) Study 2 b Znang & Lisjenquist (2006) Study 3
Gamez ot al. (2011) Study 2 - Gamez et al. (2011) Study 3 -
Siev (2012) Study 2 (=] - Fayard et al. (2008) Study 1 © O []
Ewpetal (2014)Study 1 @0 . ——— -
LU

Earp et al, (2014) Study 2 oo - 020 025 070

Effoct e i1} [#5% CI)
Earp et al {(2014) Study 3 [ T2 e o

Siov (2012) Study 1 -
Carmast mads-saslye siama of rasesssay r

035 025 078
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curatescience.org

é % O | curatescience.org/#people-section

T moodle2psy 55 2016 E Englisch - Deutsch Unipark FernUni

Login (www.unipark ) JDM Journal Home 3¢ JBEE

jf{ Bonn Experiment

Curate
Science ABOUT PEOPLE SIGN UP LOGIN
People
Current Contributors
Etienne P. LeBel Wolf Vanpaemel Randy McCarthy Brian Earp Malte Elson
Western University KU leuven Northern lllinois University of Oxford  Ruhr University Bochum
Founder & Lead University

Current Advisory Board (as of June 2017)

Advisory board members periodically provide feedback on grant proposal applications and related manuscripts and general advice
regarding Cuvate Science s current focus areas and future directions.

© €

Susann Fiedler Anna van't Veer
Max Planck Institute Leiden University
Brent Roberts Hal Pashler
University of Winois - University of California -
Urbana-Champaign San Diego
Lorne Campbell Simine Vazire

Western University ~ Washington University in

Dorothy Bishop
University of Oxford

®@ O @

Julia Rohrer

Michéle Nuijten
Max Planck Institute

Tilburg University

Daniel Simons Alex Holcombe E-] Wagenmakers
University of Minois University of Sydney  University of Amsterdam

Richard Lucas Marco Perugini Rogier Kievit

Michigan State University of Milan-  University of Cambridge

(#2) Homepage Glockner ﬁ Staff Search

1&{|—:IZ@---
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Challenge llI: Consolidation of Empirical Findings

= aim for my presidency #3: foster shared understanding of findings and
collaborations between groups with opposing theoretical views
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My first SPUDM: Stockholm 2005
= \What did | believe in back than?

= coherence-based models are right and can explain the world
= fast-and-frugal heuristics are wrong

=_long hairis the thing
= |earned anything? What do | believe in today?
= short hair is good too
= precisely specify my theory, to learn where it is wrong and improve it
= | have to check whether my findings are reproducible [or others]
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(A) Methodological Challenges

@ Reproducibility
@ Theory Specification and Prediction

® Consolidation of Empirical Findings

(B) Theoretical Developments

@ Coherence-Based Models
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My first SPUDM: Stockholm 2005

= What did | believe in back than?
=_coherence-based models are right and can-explain the world

= _long-hatisthe thing—
= |earned anything? What do | believe in today?
= short hair is good too
= precisely specify my theory, to learn where it is wrong and improve it
= | have to check whether my findings are reproducible [or others]
= all theories are wrong
= coherence-based theories promising general process models [among others]
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Why do | (still) believe in coherence-based models?

= theoretically plausible
= integrate core ideas from cognitive psychology, social psychology and J/DM
= important people said so

= empirical findings
= supported in many different research paradigms

= successful in predicting many behavioral variables
= high empirical content

= evidence becomes stronger with better methods
= [although it is a pain to present such complex models]
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Coherence-based Models

= John Maule presidential address (SPUDM, 2005)
= mental representation of a decision task: presented # perceived

= associative coherence core mechanism of intuitive judgment
(Morewedge & Kahneman, 2011, TiCS, p435)

” A stimulus evokes a coherent and self-reinforcing pattern of reciprocal
activation in associative memory”

= can explain confirmation bias, egocentric bias, anchoring, framing...

= accentuation and dominance structuring processes in judgment and choice
(Svenson, 1992, ActaPsy) / (Montgomery, 1989)

=  BUT: construction of detailed models of cognitive processes (Gigerenzer, 1993, PsyRev)
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Coherence-based Decision Making

the process

maximizing coherence operational process of decision making
(Thagard & Millgram, 1995; D. Simon, Snow & Read, 2004;
cf. Koffka, 1936; Festinger, 1967; Montgomery, 1989; Pennington & Hastie, 1992)

the principle

automatic weighing of alternative interpretations of the evidence
- accentuation of the most likely interpretation

= mental representation
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Excellent idea, but ...
how to formally specify a theory from that?

| ‘I&}‘ I.‘

Paul Thagard Stephen Réad Dan Simon Keith Holyoak

32



@ FernUniversitat in Hagen

Will there be a control?

yes no

Cue 1 (high frequency 60%)  + -
Cue 2 (no boat on radar) - +

Cue n (sunday) - +
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The Parallel Constraint Satisfaction Model for Decision Making (PCS-DM)
(Gloéckner tsch, 2008, JDM; Gléckner, Hilbig, & Jekel, 2014, Cog)

. | | > ]
no control: — e control:
exploit the resource — obey the law
7

/
/7 <
7 7/
7 /7
7 7/

2

no boat on high control rate
the radar (60%)

/

34
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The Parallel Constraint Satisfaction Model for Decision Making (PCS-DM)
(Glockner & Betsch, 2008, JDM; Glockner, Hilbig, & Jekel, 2014, Cog)

Will there be a control?

Cue 1 (high frequency 60%)

Cue 2 (no boat on radar)

Cue n (sunday)

yes

+

no

+

+

Option 1

Wgi.g =-01/-.01

Wiy = (v; - O.@

WCl-Ol

Weaor
Weio2

Cue 1
dci

W01-02

Weion

We ok

Option 2

WCZ—OZ

Cue 2
e

Wy,

General
Validity

Parallel Constraint Satisfaction - Mechanism (McClelland & Rumelhart, 1981: 1986):

a, (t+1) = &, (t)* (1- decay) +{

input, (t) = D w; *a;(t)

j=l-n

if input, <0
if input;, >0

input, *(a, (t) — floor)
input, *(ceiling — a, (1))

WOZ-OS

WCIrOk

Weioi

Option k

WCZ-()k
WCA-Ok

WC\'OZ

Cuei
i

incoherent / bad
interpretation

>

=

coherent / good
interpretation
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PCS-DM Modelling
https://coherence.shinyapps.io/PCSDM/

e 12 https//eoherence shinyapps.io/PCSOM P - &G @ simulation of the PCS-Netwo.. »
Datel Bearbeiten Ansicht Favoriten Exiras ?
% @ FiBu-Portal - Uni Intern - Fe...

Prediction Final Iteration All lterations

This GUI allows you to simulate the Parallel-Constraint
Satisfaction network model of decision making (Gloeckner & Stock 1; time: 92;
Betsch, 2008).

® ExpertA * ExpertC » ExpertE = Expert G » Stock 1
‘You can set the sensitivity parameter P, the weights for all | ® ExpertB = ExpertD * ExpertF « ExpentH * Stock2

experts (cues), and the votes for all experts (cue-pattern). You =
can vary the number of experts between 2 and 8. You can also

change the default values for the properties of the PCS-DM

madel. E

05

Under the tab 'Prediction’, predictions for the choice, the
decision time, and the confidence rating are displayed; under

the tab ‘Final Iterations' (Al Iterations'), energy, activations for 2
all nodes for the final (all) iteration(s), and the number of
iterations are displayed; under the tab 'Plot’, activations for all 2

nodes over iterations are plotted; under the tab 'Download’, you 0 50 100 150
can download the entire prediction matrix as a csv-file. lteration

For help and contact information visit www.coherence-based-
reasoning-and-rationality.de

Set the sensitivity P:

0 n 3

Set the weights for all experts:
Weight Expert A:

5| @ 1
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Capacity Hypothesis

= quick weighted compensatory information integration

= probabilistic inferences oton A ton s
(e.g., Gléckner & Betsch, 2008, JEP:LMC; ption ption
Glockner, Hilbig & Jekel, 2014, Cog) Choose Choose

. . Cue 1

= other choice paradigms 0% correct + -
= risky choices Cue 2 ) +

(e.g., Glockner & Betsch, 2008, OBHDP; (60% correct)
Glockner & Pachur, 2012, Cog; Cue3 _ +

Glockner et al., 2016, JEP:G) (70% correct)
= recognition-based inferences Cue 4 - +

. . ) (75% correct)

(e.g., Glockner & Broder, 2011, 2014, JDM;

Heck & Erdfelder, 2017, PsyRev) Cue>5 - +

. ) ) ) ) , (65% correct)

= high capacity for information integration s
(55% correct) B +
weighted comp: 79% MD(RT) = 3.71 sec
(vs. TTB, EQW, RAND) -
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Construction Hypothesis

= changes of cue evaluations in the decision process = coherence effect
(Glockner et al., 2010, JBDM)

Pretest Treatment Posttest
City A | City B
1] N
| El SOt SAT1 - + | El SCITA)
c ZDF + - WetterChnline 5"
-1(IJO 1|oo www.wetter.de _ + -1(!0 1!)0

= also without e

= evidential judc
(e.g., Holyoak & D. Si
Glockner, 2013, JBDI

ret al., 2009, OBHDP; Engel &

Difference Subj. Validity Post - Pre

1 ‘
cu)e/ \V cue 3 cue 4

(Cond x Time x Cue: (2.7, 194.6) = 5.0, p < .01)

o & A DM o M A O o
. X i ) ) i X |
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Further Findings

= coherence drives

= decision time and confidence
(e.g., Glockner & Betsch, 2012, AP; Glockner, Hilbig & Jekel, 2014, Cog)
]

attention and information search [TALK: Glockner, Tue, 9:00 (Ses#5)
(e.g., Gléckner & Herbold, 2011, JBDM)

= arousal
(Hochman, Ayal, & Gléckner, 2010, JDM)

better quantitative predictions of behavior than competing formalized models

(e.g., Glockner, Hilbig & Jekel, 2014, Coqg)
spreading activation effects: no ignorance of information
(e.g., Heck & Erdfelder, 2017, PsyRev)

—> evidence supports coherence-based theories
= Parallel Constraint Satisfaction model (PCS-DM) formalized process model




@ FernUniversitat in Hagen

Developments and Perspectives

= further model specification for search

» integrated COherence based model for DEcision making and Search
(ICODES; Jekel, Glockner & Broder, under review)

= attraction-search effect [2 x TALKS: Wed, 11:00: Jekel, Scharf, Ses#9]

= todo's
= specification as formal model to predict biases = overarching process theory
= further critically testing / model comparisons

= consider specifying coherence-based theory

= consider testing against coherence-based theory
= jtis wrong [as all other theories]
= and | am keen to learn in which respect to be able to improve it

[you find our data and materials at OpenScienceFramework: osf.io/g2qup]
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