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,INo isolated experiment, however

significant in itself, can suffice for the
experimental demonstration of any
natural phenomenon.”

FISHER, 1971, S. 13




Metaanalyza




Meta-analyza

,Veda ma kumulativni povahu, ke studiim vsak pristupujeme
nikoli jako jedné z mnoha, ale izolované, stojicimi o sobé.”

o (Chalmers, cit. dle Borenstein et al., 2009)

Narativni review

o Expert shrne poznatky k danému tématu a dojde k zaveru.

> Subjektivita

> Proces rozhodovani neni popsan (neni replikovatelny).

> Omezeni pri velkém mnozstvi zdroju.

> Nedostatecné narativni postizeni variability velikosti ucinku.



Meta-analyza

Od 90. let prechod k meta-analyze a systematické review.
> Proces systematického vyhledavani, hodnoceni a nasledné syntézy dat z velkého poctu zdroja.

Systematicka review.
> Jasné definovana kritéria pro volbu studii a transparentni popis.

o Volba kritérii stale zahrnuje urcitou miru subjektivity.

° Obvykle zahrnuje meta-analyzu.

Meta-analyza.
o Statisticka syntéza predchoziho vyzkumu .
o Vyznam té které studie je dan podle vnéjsSich (matematickych) pravidel.
> Cilem je odhad ,,souhrnné velikosti efektu®.



Meta-analyza: Pojmy

Velikost ucinku (Effect size)
> Summary effect — vazeny prumeér velikosti ucinku dle stanovenych pravidel.

o Jde vlastné o odhad , skutecného efektu” (true effect).

Presnost summary effectu: celkové N.
Vaha dilcich studii: N dané studie.
Homogenita: Mira konzistence napric studiemi.

Signifikance summary effectu: casto i graficka interpretace.



Meta-analyza: Prikla

Vaccines are not associated with autism: An evidence-based

meta-analysis of case-control and cohort studies Statistics for each study Qdds ratio and 95% CI

Luke E. Taylor, Amy L. Swerdfeger, Guy D. Eslick*
The Whiteley-Martin Research Centre, Discipline of Surgery, The University of Sydney, Nepean Hospital, Level 3, mds Lmr wa

Clinical Building, PO Box 63, Penrith 2751, NSW, Australia I'ﬁﬂD ||IT|I| |[mt p,VaI ue

Madsen et al. (2002) 092 068 124 059
Medsen etal. (2002)a 083 065 106 014 -t
Versiraeten et al. (2003) 100 0% 100 100 N

There has been enormous debate regarding the possibility of a link between childhood vaccinations and w

the subsequent development of autism. This has in recent times become a major public health issue with l'{“ld. et aL (2m3} 0.85 0.60 1.2{) 0.36 B
vaccine preventable diseases increasing in the community due to the fear of a ‘link’ between vaccinations

and autism. We performed a meta-analysis to summarise available evidence from case-control and cohort H {zm ) <4—
studies on this topic (MEDLINE, PubMed, EMBASE, Google Scholar up to April, 2014). Eligible studies I-MIdl el a]‘ 3 a 1 '12 0"88 1‘43 0'36

assessed the relationship between vaccine administration and the subsequent development of autism or

autism spectrum disorders (ASD). Two reviewers extracted data on study characteristics, methods, and Andm et al_ W} 0_% 0_83 1-12 O_BT .

outcomes. Disagreement was resolved by consensus with another author. Five cohort studies involving

1,256,407 children, and five case-control studies involving 9,920 children were included in this analysis. .

The cohort data revealed no relationship between vaccination and autism (OR: 0.99; 95% CI: 0.92 to 1.06) lkhlm. Kllms a}l.la, & |ﬂ3bﬂ {2%7) 0.62 0-32 1.20 0.15
or ASD (OR: 0.91; 95% CI: 0.68 to 1.20), nor was there a relationship between autism and MMR (OR: 0.84;

95% CI: 0.70 to 1.01), or thimerosal (OR: 1.00; 95% CI: 0.77 to 1.31), or mercury (Hg) (OR: 1.00; 95% CI: U ga 0 92 1 04 0 53 *
0.93 to 1.07). Similarly the case-control data found no evidence for increased risk of developing autism " " . .

or ASD following MMR, Hg, or thimerosal exposure when grouped by condition (OR: 0.90, 95% CI: 0.83

to 0.98; p=0.02) or grouped by exposure type (OR: 0.85, 95% CI: 0.76 to 0.95; p=0.01). Findings of this 0 1 0 2 0 5 1 2 5 10
meta-analysis suggest that vaccinations are not associated with the development of autism or autism " ' ¥

spectrum disorder. Furthermore, the components of the vaccines (thimerosal or mercury) or multiple

vaccines (MMR) are not associated with the development of autism or autism spectrum disorder. . . M . .
© 2014 Elsevier Ltd. All rights reserved. Fig. 2. Combined estimate for vaccines and autism or ASD.
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ABSTRACT

There has been enormous debate regarding the possibility of a link between childhood vaccination
the subsequent development of autism. This has in recent times become a major public health issue
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Meta-analyza: potize a reseni

Lze jedinou oblast vyzkumnou oblast zastoupit jednim Cislem?
o Zkoumdme jeden (fixed) efekt nebo populaci (random) efekt’?

Zdrojové studie.
o Zkreslené plvodni studie, vynechani dllezitych studii. Garbage in, garbage out.

o Srovnavani nesrovnatelného?
> Rozdilné velikost efektl a interpretace testu.

Uroven realizovanych meta-analyz.
> Nedostatecna kontrola kvality plvodnich studii a korekce na publikacni zkresleni.

Analyticka vs. exploracni meta-analyza.

Meta-analyza je kvalitni do té miry, do jaké jsou kvalitni individualni studie.



Meta-analyza: Funnel-plot
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Figure 4. Forest plot and funnel plot of association between vascular endothelial growth factor protein expression and optic nerve involvement of retinoblastoma.
(A) Forest plot and (B) funnel plot. Cl=confidence interval, OR=o0dds ratio.




Meta-ana
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Fig. 3. Forest plot and funnel plot of neuromuscular electrical stimulation (NMES) versus no exercises — healthy quadriceps. The squares
and circles represent the mean outcome of each study and the corresponding horizontal lines are 95% confidence intervals. The diamonds
represent the pooled (subgroup) outcomes with the horizontal width corresponding to the outcome’s 95% confidence interval.[320.22-2931 F =
females; M = males.




/drojoveé studie?

Silna preference statisticky signifikantnich vysledka.
> 92 % publikovanych vysledkl v psychologii je statisticky signifikantnich (Fanelli, 2010)
o Narulst zejména v obdobi mezi lety 1990 a 2007 (Fanelli, 2012).

— Konfirmacni zkresleni (confirmation bias in publication).

Bakker, Van Dijk, & Wicherts (2012): 13 meta-analyz s 281 studiemi.
> Median N = 40; Statisticka sila = 0,35;d = 0,5.

Fraley & Marks (2007): Meta-analyza korelacnich studii osobnosti
o Median: N = 120, statisticka sila = 0,65, r=0,21.

,consequently, if all effects reported in published studies were true, only 35%
would be replicable in similarly underpowered studies.” (Asendorpf et al. 2013, 5. 110)


https://doi.org/10.1371/journal.pone.0010068
https://link.springer.com/article/10.1007/s11192-011-0494-7
https://journals.sagepub.com/doi/10.1177/1745691612459060

Nic noveho pod sluncem...

Cohen, J. (1962). The statistical power of abnormal-
social psychological research: A review. The Journal
of Abnormal and Social Psychology, 65(3), 145-153.
doi:10.1037/h0045186

o Odhad replikovatelnosti: Statisticka sila 50 %.
o Doporuceni: Zvysit silu na 80 %.

A dalsi...

Jowrwal of Adwarmal and Saciol Frpeboiory
1941, Vel &5, Ke 1, 143113

THE STATISTICAL POWER OF ABNORMAL-SOCIAL
PEYCHOLOGICAL RESEARCH:

A REVIEW '

JACOR COHEN
New Yord Uwieresdy

Given an experimental effect in o popula-
tion, how MNkely ks the null hypothesis w be
rejected? Eguivalently, what is the power of
the statistical test? What i= the eapecialion
that the (false} rull hypothess will s sus-
tained amd thus o Type 1T emor commitbed?

It i= a rvemarkable phenomenon that the
peseirch which Is reported by peychological
inyestigators varely refers to this i=swe, and
even more rarely actually  investigates i
O the other hand, kEsues concerning Type 1
error of “algnificarce” e, the walldity of
the refection of the null hypothesis, are more
or less eonscientiously  attended o, This
marked asymmetry of sophisthcatson amd at-
tentivn to these twoe types of errar is mirrored,
and largely determined, by the exposition af
these issties in the stadistics textbooks used in
the praduate training of the investigators.
These texts are characterized by an early ex
planation of Type T ard Type IT ereors,
Tallowed by o meglect of the latter throughout
the remainder of the text. Thus, every statis-
el test s described with carelul attention o

doctorn] cambidade and sponsar, oc authar aml
editor) and rarely on the Basic of o Type 11
errar annlysis, which can always be performesd
grior 1o the collection of dats These non-
rational bascs for seiling sample size muost
aften pesall in Bovesibgations befng undertaken
which have little chance of success despite the
actual falsliy of the pull hypotbesis, amd
prubahly bess aften in the wse of a far larges
samiple than i necessary. Either of these
circumstances is wasteful of reseprch offore,

Stepuming froem these consklerationz, a pro-
gram of investigation, computation, and pe-
portage has been underiaken whose major
alms are as fallows:

1. T el thise tssues Lo the attention of in-
vestigutors, consumers of rescarch, and ewval-
uators of research plansed or  completed
(spanenrs, agency panels, journal editorsy.

I Ta poovide tables and conventbonal
stanzlards which will facilitate the peerfarm-
ance of power aalyses for the most comman
statistical tests.

1. To canduwct surveys of the paychalogical
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Radikalni skepse II:

Estimating the reproducibility of psychological science

,We conducted a large-scale, collaborative
effort to obtain an initial estimate of the
reproducibility of psychological science.”

100 studii a vysledky jejich replikace
> Psychological Science
> Journal of Personality and Social Psychology

o Journal of Experimental Psychology: Learning,
Memory, and Cognition

Open Science Collaboration. (2015). Estimating
the reproducibility of psychological science.
Science, 349(6251), aac4716.
https://doi.org/10.1126/science.aac4716

Alexander A. Aarts, Joanna E. Anderson, Christopher J. Anderson, Peter R. Attridge, Angela Attwood, Jordan Axt, Molly
Babel, Stépan Bahnik, Erica Baranski, Michael Barnett-Cowan,Elizabeth Bartmess, Jennifer Beer, Raoul Bell, Heather
Bentley, Leah Beyan, Grace Binion, Denny Borsboom, Annick Bosch, Frank A. Bosco, Sara D. Bowman, Mark J. Brandt, Erin
Braswell, Hilmar Brohmer, Benjamin T. Brown, Kristina Brown, Jovita Briining, Ann Calhoun-Sauls, Shannon P.

Callahan, Elizabeth Chagnon, Jesse Chandler, Christopher R. Chartier, Felix Cheung, Cody D. Christopherson, Linda
Cillessen, Russ Clay, Hayley Cleary, Mark D. Cloud, Michael Cohn, Johanna Cohoon,Simon Columbus, Andreas Cordes, Giulio
Costantini, Leslie D. Cramblet Alvarez, Ed Cremata, Jan Crusius, Jamie DeCoster, Michelle A. DeGaetano, Nicolas Della
Penna, Bobby den Bezemer, Marie K. Deserno, Olivia Devitt, Laura Dewitte, David G. Dobolyi, Geneva T. Dodson, M. Brent
Donnellan, Ryan Donohue, Rebecca A. Dore, Angela Dorrough, Anna Dreber, Michelle Dugas, Elizabeth W. Dunn, Kayleigh
Easey, Sylvia Eboigbe, Casey Eggleston, Jo Embley, Sacha Epskamp, Timothy M. Errington, Vivien Estel, Frank J.

Farach, Jenelle Feather, Anna Fedor, Belén Fernandez-Castilla, Susann Fiedler, James G. Field, Stanka A. Fitneva, Taru
Flagan, Amanda L. Forest, Eskil Forsell, Joshua D. Foster, Michael C. Frank, Rebecca S. Frazier, Heather Fuchs, Philip

Gable, Jeff Galak,Elisa Maria Galliani, Anup Gampa, Sara Garcia, Douglas Gazarian, Elizabeth Gilbert, Roger Giner-

Sorolla, Andreas Glockner, Lars Goellner, Jin X. Goh, Rebecca Goldberg, Patrick T. Goodbourn, Shauna Gordon-

McKeon, Bryan Gorges, Jessie Gorges, Justin Goss, Jesse Graham, James A. Grange, Jeremy Gray, Chris Hartgerink, Joshua
Hartshorne, Fred Hasselman, Timothy Hayes, Emma Heikensten, Felix Henninger, John Hodsoll, Taylor Holubar, Gea
Hoogendoorn, Denise J. Humphries, Cathy O.-Y. Hung, Nathali Immelman, Vanessa C. Irsik, Georg Jahn, Frank Jdkel, Marc
Jekel, Magnus Johannesson, Larissa G. Johnson, David J. Johnson, Kate M. Johnson, William J. Johnston, Kai Jonas, Jennifer
A. Joy-Gaba, Heather Barry Kappes, Kim Kelso, Mallory C. Kidwell, Seung Kyung Kim, Matthew Kirkhart, Bennett

Kleinberg, Goran KneZevié¢,Franziska Maria Kolorz, Jolanda J. Kossakowski, Robert Wilhelm Krause, Job Krijnen, Tim
Kuhlmann, Yoram K. Kunkels, Megan M. Kyc, Calvin K. Lai, Aamir Laique, Daniél Lakens, Kristin A. Lane, Bethany

Lassetter, Ljiljana B. Lazarevi¢, Etienne P. LeBel, Key Jung Lee,Minha Lee, Kristi Lemm, Carmel A. Levitan, Melissa Lewis, Lin
Lin, Stephanie Lin,Matthias Lippold, Darren Loureiro, llse Luteijn, Sean Mackinnon, Heather N. Mainard,Denise C.
Marigold, Daniel P. Martin, Tylar Martinez, E.J. Masicampo, Josh Matacotta,Maya Mathur, Michael May, Nicole

Mechin, Pranjal Mehta, Johannes Meixner, Alissa Melinger, Jeremy K. Miller, Mallorie Miller, Katherine Moore, Marcus
Moschl, Matt Motyl, Stephanie M. Miller, Marcus Munafo, Koen I. Neijenhuijs, Taylor Nervi, Gandalf Nicolas, Gustav
Nilsonne, Brian A. Nosek, Michéle B. Nuijten, Catherine Olsson,Colleen Osborne, Lutz Ostkamp, Misha Pavel, lan S. Penton-
Voak, Olivia Perna, Cyril Pernet, Marco Perugini, R. Nathan Pipitone, Michael Pitts, Franziska Plessow, Jason M.

Prenoveau, Rima-Maria Rahal, Kate A. Ratliff, David Reinhard, Frank Renkewitz,Ashley A. Ricker, Anastasia Rigney, Andrew
M. Rivers, Mark Roebke, Abraham M. Rutchick, Robert S. Ryan, Onur Sahin, Anondah Saide, Gillian M. Sandstrom, David
Santos, Rebecca Saxe, René Schlegelmilch, Kathleen Schmidt, Sabine Scholz,Larissa Seibel, Dylan Faulkner

Selterman, Samuel Shaki, William B. Simpson, H. Colleen Sinclair, Jeanine L. M. Skorinko, Agnieszka Slowik, Joel S.

Snyder, Courtney Soderberg,Carina Sonnleitner, Nick Spencer, Jeffrey R. Spies, Sara Steegen, Stefan Stieger, Nina
Strohminger, Gavin B. Sullivan, Thomas Talhelm, Megan Tapia, Anniek te Dorsthorst,Manuela Thomae, Sarah L. Thomas, Pia
Tio, Frits Traets, Steve Tsang, Francis Tuerlinckx, Paul Turchan, Milan Valasek, Anna E. van 't Veer, Robbie Van Aert, Marcel
van Assen, Riet van Bork, Mathijs van de Ven, Don van den Bergh, Marije van der Hulst,Roel van Dooren, Johnny van
Doorn, Daan R. van Renswoude, Hedderik van Rijn, Wolf Vanpaemel, Alejandro Vdsquez Echeverria, Melissa

Vazquez, Natalia Velez, Marieke Vermue, Mark Verschoor, Michelangelo Vianello, Martin Voracek, Gina Vuu, Eric-Jan
Wagenmakers, Joanneke Weerdmeester, Ashlee Welsh, Erin C. Westgate, Joeri Wissink,Michael Wood, Andy Woods, Emily
Wright, Sining Wu, Marcel Zeelenberg, Kellylynn Zuni



https://doi.org/10.1126/science.aac4716

Radikalni skepse II:

Estimating the reproducibility of psychological science

Puvodni velikost efektu:

o Primérnad velikost ucinku
M, =0,403; SD = 0,188

o Statisticka signifikance: 97 % studii p < 0,05 00| PAe _—
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PocCatky soucasné krize

DARYLJ. BEM JOHN BARGH

Feeling the Future (2011) (EIderIy) priming (2013)



Pochybneé praktiky ve vyzkumu

,In a poll of more than 2000 psychologists, prevalences of ‘Deciding whether to
collect more data after looking to see whether the results were significant” and
‘Stopping data collection earlier than planned because one found the result that

one had been looking for’ were subjectively estimated at 61% and 39%,
respectively.”

° John, Loewenstein, & Prelec, cit. dle Asendorpf et al., 2013

Questionable research practices.

Podvodné vs. pochybné jednani?
° Fraud is typically limited to cases in which researchers create false data.

° In contrast, QRPs typically involve the exclusion of data that are inconsistent with a
theoretical hypothesis. QRPs are treated differently than fraud because QRPs can sometimes
be used for legitimate purposes. (John, Loewenstein, & Prelec, 2012)


https://journals.sagepub.com/doi/10.1177/0956797611430953

Reproducibility, replicability, generalizability

Reproducibility (Reprodukovatelnost)

o ,Researcher B must have the following: (a) the raw data; (b) the code book (variable names and labels,
value labels, and codes formissing data); and (c) knowledge of the analyses that were performed by
Researcher A (e.qg. the syntax of a statistics program).”

Replicability (Replikovatelnost)

o ,The finding can be obtained with other random samples drawn from a multidimensional space that
captures the most important facets of the research design. In psychology, the facets typically include the
following: (a) individuals (or dyads or groups); (b) situations (natural or experimental); (c)
operationalizations (experimental manipulations, methods, and measures); and (d) time points.”

Generalizability (Zobecnitelnost)

o It does not depend on an originally unmeasured variable that has a systematic effect. In psychology,
generalizability is often demonstrated by showing that a potential moderator variable has no effect on
a group difference or correlation.”



Kde je zakopany pes?

Questionable Research Practices OK Table |I. Likelihood of Obtaining a False-Positive Result

1. Not reporting “failed” studies. 83% Significance level

2. Not reporting DVs if not significant 92% Researcher degrees of freedom p<.l p<.05 p<.0l
3. Not reporting Conditions that “did not work”  89%

4. Excluding data based on effect on p-value. 81% Situation A: two dependent variables (r = .50) 17.8% 9.5% 2.2%
5. Stopping data collection when significant 89% Situation B: addition of 10 more observations 14.5% 7.7% |.6%

. “ . ” per cell

6. Reporting unexpected results “as predicted 75% Situation C: controlling for gender or interaction 21.6% 11.7% 2.7%

of gender with treatment
Situation D: dropping (or not dropping) one of 23.2% 12.6% 2.8%

three conditions

Combine Situations A and B 26.0% 14.4% 3.3%
Combine Situations A, B,and C 50.9% 30.9% 8.4%
Combine Situations A, B,C,and D 81.5% 60.7% 21.5%
(John, Loewenstein, & Prelec, 2012) (Simmons, Nelson, & Simonsohn, 2011)


https://journals.sagepub.com/doi/10.1177/0956797611430953
https://journals.sagepub.com/doi/10.1177/0956797611417632
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Priklady nereplikovatelnych efektu

Priming (social priming).
o elderly priming, MacBeth effect, cleanliness priming, money priming...

Ego deplation (vyCerpani ega).
Power posing

Vybrané aspekty facial-feedback hypothesis
> ,smiling will make you feel happier”

Marshmallow test



Sripada et al. (basis of protocol) 0.318 0274 k { 068[ 0.09, 1.27]
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R SEE (o , . . | medium-sized effect,' subsequer]t meta-
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Cheung, Kroese, Fennis & de Ridder 0311 0.308 b ' i was small with 95% Confidence
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,This research tested variation in the

Anchoring (acowltz & Kahneman, 1995) - Bables replicability of 13 classic and contemporary
Anchoring (acowitz & Kahneman, 1395) - Everest effects across 36 independent samples totaling
Anchoring (Jacowitz & Kahneman, 1995) - Chicago 6,344 pal’tICIpGntS [] We Compared Whether
the conditions such as lab versus online or US
versus international sample predicted effect
magnitudes. By and large they did not.”

Anchoring (Jacowitz & Kahneman, 1995) - NYC
Corr. between | and E math attitudes (Nosek et al., 2002)
Retro. gambler’s fallacy (Oppenheimer & Monin, 2009)

Gain vs loss framing (Tversky & Kahneman, 1981)

Sex diff. in implicit math attitudes (Nosek et al., 2002) T T T AT
Low-vs.-high category scales (Schwarz et al., 1985) y ”"+.'{‘" o
Allowed/Forbidden (Rugg, 1941) . "“+ﬂ""" -
Quote Attribution (Lorge & Curtis, 1936) e oo "'""|'.|""' oo
Norm of reciprocity (Hyman and Sheatsley, 1950) s pee e w @
@ Many Labs 1
Sunk costs (Oppenheimer et al., 2009) “° -H_. . o Klein, R. A., Ratliff, K. A., Vianello, M., Adams, R.
Imagined contact (Husnu & Crisp, 2010) R © X B., Jr., Bahnik, S., Bernstein, M. J., . . . Nosek, B.
Flag Priming (Carter et al., 2011) c eenl@ee e X A.”(2014). Inv”estlgqtlng variation in repl|cab|I|ty:
A “many labs” replication project. Social
Currency priming (Caruso et al., 2012) oo e e X Psychology, 45(3)’ 142-152.
-1,00 ,00 1,00 2,00 3,00

Standardized Mean Difference (d)
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Disgust Sensitivity Predicts Homophobia (inbar et al., 2009)
Assimilation & Conrast Effects (Schwarz et al., 1991)

Correspondence Bias (Mivamoto & Kitayama, 2002)
Perceived Intentionality for Side Effects (Knobe, 2003)
Trolley Dilemma 1 (Hauser et al., 2007)

False Consensus: Supermarket Scenario (Ross et al., 1977)
Moral Typecasting (Gray & Weaner, 20049)

Falze Consensus: Traffic-Ticket Scenario (Ross et al., 1977)
Preferences for Formal vs. Intuitive Reasoning (Norenzayan et al., 2002)
Less-ls-Better Effect (Hsee, 1998)

Effect of Framing (Twersky & Kahneman, 1981)

Cardinal Direction & SES (Huang et al., 2014)

Muoral Foundations of Liberals vs. Conservatives (Graham et al., 2009)
Reluctance to Tempt Fate (Risen & Gilovich, 2008)

Trolley Dilemma 2 (Hauser et al., 2007)

Consumerism Undermines Trust (Bauer et al., 2012)
Influence of Incidental Anchors (Critcher & Gilovich, 2008)
SV0 and Family Size (Van Lange et al., 1997)

Moral Violations & Cleansing (Zhong & Liljenguist, 2006)
Vertical Position & Power (Giessner & Schubert, 2007)
Directionality & Similarity (Tversky & Gati, 1978)

SMS & Well-Being (Anderson et al., 2012)

Priming “Heat" (Zaval et al., 2014)

Structure Promotes Goal Pursuit (Kay et al., 2014)
Disfluency Engages Analytic Processing (Alter et al., 2007)
Effect of Choosing va. Rejecting (Shafir, 1993)

Affect & Risk (Rottenstreich & Hsee, 2001)

Construing Actions as Choices (Savani et al., 2010
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Fig. 2. Effect-size distributions for the 28 effects. The effect size for each replication sample is plotted as a short vertical line; the aggregate
estimates are plotted as longer, thick vertical lines. Results for samples with fewer than 15 participants because of exclusions are not plot-
ted, and some samples were excluded because of errors in administration. A detailed accounting of all exclusions is available at htps://
manvlabsonenscience sithub in/MI12 data cleanine Positive effect sizes indicate effects consistent with the direction of the orisinal findinos
in . . . . . . o e
3w ,Across settings, the Q statistic indicated significant

h heterogeneity in 11 (39%) of the replication effects,
and most of those were among the findings with the
largest overall effect sizes; only 1 effect that was near

heterogeneity was attributable to the order in which
the tasks were performed or whether the tasks were
administered in lab versus online. [...] Cumulatively,
variability in the observed effect sizes was
attributable more to the effect being studied than to
the sample or setting in which it was studied.”

Many Labs 2

o Klein, R. A., et al. (2018). Many Labs 2:
Investigating Variation in Replicability Across
Samples and Settings. Advances in Methods and

Practices in Psychological Science, 1(4), 443—
490.
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,We (N =21 Labs and N = 2,220 participants)
experimentally tested whether original author
involvement improved replicability of a classic
finding from Terror Management Theory
(Greenberg et al., 1994). Our results were non-
diagnostic of whether original author involvement
improves replicability because we were unable to
replicate the finding under any conditions. This
suggests that the original finding was either a
false positive or the conditions necessary to obtain
it are not yet understood or no longer exist.”

Many Labs 4

o Klein, R. A., et al. (2019, December 11).
Many Labs 4: Failure to Replicate Mortality
Salience Effect With and Without Original
Author Involvement.

° preprint
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Albarracin et al. (2008), Experiment 5 Albarracin et al. {2008), Experiment 7

e ° e iy ,If these [replication] studies use methods that are
Jsrer L e unfaithful to the original study or ineffective in eliciting
Evised 4 L EVISED 4 L . . .
Al Dt . A Data the phenomenon of interest, then a failure to replicate
-3 » 5 5. L » may be a failure of the protocol rather than a challenge
Crosby, Monin, & Richardson (2008) Farster, Liberman, & Kuschel (2008) o . . . .
N 1 g . to the original finding. Formal pre-data-collection peer
L . L . review by experts may address shortcomings and
P [ ] ¥ - . . ofe .
LS Reied | . LS Revsd | . increase replicability rates. [...] Overall, following the
”'“‘“"'_15 e S ’“”‘“"'_.5 o — preregistered analysis plan, we found that the revised
LoBue & Del.oache (2008) pone, Baibiey, & Shkes (20008 protocols produced effect sizes similar to those of the
o iy prna I RP:P protocols (Ar =.002 or .014, depending on analytic
WS | WS P - . approach).”
ML5 Revised 4 ML5 Rewvised 4 L ]
All Data - All Data L
5 0 5 10 -5 0 5 10
Risen & Gilovich (2008) Shnabel & Nadler (2008)
Original . Driginal -
RP:P - RP:P .
ML5 RP-P 4 ML5 RP-P .
MLS Revised - ML5 Revised . Manv Labs 5
Lt L ° Ebersole, C.R., et al. (2020). Many Labs 5:
van Dijk, van Kleef, Steinel, & van Beest (2008) Vohs & Schooler (2008) TeStIng Pre'Data'COIIeCt|On Peer ReVIeW as
Original - . Original - . an Intervention to Increase Replicability.
RP-P RP:P 4 . . .
.. R s N Advances in Methods and Practices in
LS Revised + . MLS Revised | . Psychological Science, 3(3), 309-331.
All Data L 2 All Data L 2
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Fig. 2. Effect sizes from the 10 orsiginal studies and their replications in the Reproducibility Project: Paychology (RF:; Open
Science Collabosation, 20150 and the Many Labs 5 (ML5) protocols. The “All Data® resulis are estimates from random-effects meta-
analyses including the original siudies and their replications. Error bars represent 95%% confidence intervals.
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2000 ,We identified all large NHLBI supported RCTs

16 4 ° Vear 2000 between 1970 and 2012 evaluating drugs or

151 o Qe Ouoomes dietary supplements for the treatment or

" prevention of cardiovascular disease. Trials

. were included if direct costs >5500,000/year,
% | © participants were adult humans, and the
£ 2 . primary outcome was cardiovascular risk,
° 114 ° ® disease or death. [...] The number NHLBI trials
g i ® . % oo 0 ® G reporting positive re;ults declingd after the
S0l @ o o 8¢ ¢ : ° year 2000. Prospective declaration of
S ® o ° outcomes in RCTs, and the adoption of
§ " ® ® transparent reporting standards, as required
e e . ® o by clinicaltrials.gov, may have contributed to
T 06 ® " o @ the trend toward null findings.”
& 0.5 ®

0.4 -

03 - ® @ harm

@ null
" ® ® benefit Replikacni krize nejen v psychologii.
01 o Kaplan, R.M., Irvin, V.L. (2015). Likelihood of Null
o — Effects of Large NHLBI Clinical Trials Has
1974 1976 1978 1980 1982 1984 1986 1988 199(-) 1992- 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 Increased over Tlme PLOS ONE 10(8), 60132382
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Disclaimer

Susan Fiske: ,,Metodological terrorism®, ,,self-appointed data police”.
Kontroverze.

Ztrata davéry ve védu.

Osobni zodpovédnost vyzkumnikd?

JTak se to délalo...”

Bézna praxe.
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Figure 1. Forest Plot of Performance Outcome by Laboratory. The box plots and
numerical values illustrate the same effect size estimates. For the plots, the size of the
box represents its weighted contribution to the overall effect and its whiskers display
95% Cls. The dotted line represents a zero effect size. Numerical values show
standardized mean differences between depletion and non-depletion conditions
expressed in Cohen's d (with 95% Cls). The diamond is the overall meta-analytic effect
derived from a random-effects model.

Lab N d [95% CI] Weight d [95% CI]
Janie Wilson 22 [ ——— 0.86% 0.83[-0.04, 1.70
Mauro Giacomantonio 82 . 3.28% 054[0.10,0.98
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Michelle Vandellen 63 H—-— 262% 0.33[-0.16, 0.83
Aaron Wichman 75 H—— 3.06% 0.232[-0.14,0.77
Astrid Schuetz 47 Iie 1.93% 026 [-0.32 084
Michael Baker 59 —— 2.39% 0.26[-0.26,0.77
Sarah Ainsworth 75 —-— 3.10% 022023, 067
Edward Hirt 51 e 213% 0.20[-0.35,0.75
David Loschelder 60 —-— 249% 019032, 0.70
Heather Maranges 61 ] 250% 0.18 [-0.32, 0.69
Anand Krishna 60 —-— 245% 017034, 068
Suzanne Segerstrom 47 L 1.93% 013[-045 071
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Bob Fennis 69 Fow 2.84% -0.09 [-0.56, 0.39
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RE Model @}

,We conducted a preregistered multi-laboratory
project (k =36, N = 3531) to assess the size and
robustness of ego depletion effects using a novel
replication method, termed the paradigmatic
replication approach. [...] non-significant result, d =
0.06. Confirmatory Bayesian meta-analyses using an
informed prior hypothesis (6 = 0.30; SD = 0.15) found
the data were four times more likely under the null
than the alternative hypothesis. Hence, preregistered
analyses did not find evidence for a depletion effect.”

A multi-site preregistered paradigmatic test of the
ego depletion effect

> Vohs, K. (2020, November). A multi-site
preregistered paradigmatic test of the ego
depletion effect. Psychological Science.

° Preprint.
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Doporuceni: Design a ana

Zmensit chybu meéreni
o Zvysenim velikosti vzorku
o Zvysenim statistickeé sily
o Zvysenim reliability mériciho nastroje
o Korektnim uzivanim korekci pro vicenasobna srovnani
o Uzivani postupll typu Bonferroniho korekce sniZuje statistickou silu

Od "p <0,05" k...
° ... reportovani skutecné velikosti "p"
o ... d0razu na ukazatele velikosti U¢inku

o ... dl0razu na intervaly spolehlivosti apod.



Doporuceni: Publikacni proces

Autori studii, vyzkumnici: transparence.
o Literature review ve vztahu k dosavadnimu stavu replikace.
o Existuji drivejsi replikacni studie? Podafilo se plvodni vysledek replikovat? Apod.

o Zduvodnéni volby velikosti vzorku

o Zverejnéni dat, postupu analyz, work-in-progress, pre-registraci
> Provadéni replikaci, ucast na diskuzich odborné verejnosti atd.

Zurnaly, recenzenti, editofi: Podpora dobrych vyzkumnych praktik.
> Publikovani replikaci a podpora autor( v této ¢innosti
o Ustup od konfirmaéniho zkresleni v publikaénim procesu



Doporuceni: Vyucujici metodologie

Aneb: Co maji studenti chtit po svych ucitelich?

Rigordzni vyuka metodologie, statistické analyzy dat apod.
o Statisticka sila, velikost ucinku, zobecnitelnost atd.

> Informace o replikovatelnosti efektl pfi vyuce jinych kurza.

Podpora transparentnosti.
o Publikovani dat, skriptl apod., analyza takovychto soubord.

Podpora studentskych replikaci.
> Prinos pro studenty i pro obor.

Podpora kritického mysleni.

o Obsahuje studie vesSkeré podstatné informace? Zvolili vyzkumnici vhodnou proceduru pro ovéreni
stanovené hypotézy? Jsou zavery korektné interpretovany?

> Na urovni jednotlivych studii i v rémci meta-analyz



Doporuceni: Instituce

Zmena Publish or Perish politiky:

> PoCet publikaci a impact faktor jako rozhodujici proménna pri pridelovani
grantu, prijeti do zaméstnani ¢i kariérnim postupu

Alternativy:
> Ocenovani a podpora replikacni Cinnosti
> \lynalozeni ¢asti prostredkd v ramci vyzkumu na replikaci



Doporuceni: Obor

Presun od efektu k teoriim.

Presun od dilCich studii k agregaci vyzkumného poznani.

Vétsi diraz na zpusob, kvalitu a podstatu méreni.
> \/zhledem k mérenému atributu.

Vétsi mira standardizace vyzkumnych nastroju.

Adekvatni statistické postupy.
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Registered Replication Report

Registered Replication Reports
Multi-lab, high-quality replications of important experiments in psychological science along with comments by the authors of the
original studies.

Quick Links

= Mission Statement

= Article Type Description

=  Funding Opportunity

= |Instructions for Authors

= Instructions for Reviewers

= Ongoing Replication Projects
Mission Statement

Replicability is a cornerstone of science. Yet replication studies rarely appear in psychology journals. The new Registered Replication
Reports article type in Perspectives on Psychological Science fortifies the foundation of psychological science by publishing
collections of replications based on a shared and vetted protocol. It is motivated by the following principles:

« Psychological science should emphasize findings that are robust, replicable, and generalizable.
« Direct replications are necessary to estimate the true size of an effect.

« Well-designed replication studies should be published regardless of the size of the effect or statistical significance of the result.
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What is Preregistration?

When you preregister your research, you're simply specifying your research plan in advance of your study and
submitting it to a registry.

Preregistration separates hypothesis-generating (exploratory) from hypothesis-testing (confirmatory) research.
Both are important. But the same data cannot be used to generate and test a hypothesis, which can happen
unintentionally and reduce the credibility of your results. Addressing this problem through planning improves
the quality and transparency of your research. This helps you clearly report your study and helps others who
may wish to build on it.

For additional insight and context, you can read The Preregistration Revolution. (preprint)
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FcmevemEn Y 78 d=.70:.46 106 d=-24:.40  Pashler (2013)S o . o o
priming tudy 1 & 1 & 0
achisvement Harris, Rohrer, {
priming (5-minute Sargh?f:." 2000 5 d=nR 66 d=-03:.49  Pashler (2013)5 o - _
delay... tudy 5= 7 A replication attempt of "Does curiosity tempt indulgence’? The preprint [}
problem of hidden confounds (DR4)
: —_ J Simmons & L Nelson (2020)
SCHONPAMINE 4 ibarracin et al. (2008) Vorscek &
boosts # of . 98 r=.21:.19 100 r=.16+.19 Sonnleitner 200 | D
Study 7 &4
thoughts... 0
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Velikost vzorku

Pouzivani vétsich datovych
soubordu.

Pecliva power-analyza.

i G*Power 3.1.9.2 — X
File Edit View Tests Calculator Help
Central and noncentral distributions Protocol of power analyses
Test family Statistical test
|t tests e | |§Mean5: Wilcoxon signed-rank test (matched pairs) Do |
Type of power analysis
|A priori: Compute required sample size - given o, power, and effect size w |
Input Parameters Output Parameters
Tailis) MNoncentrality parameter & | ? |
Parent distribution Critical t | ? |

o err prob 0.03 Total sample size

Power (1-p err prob) 0.95 Actual power

X-¥ plot for a range of values

Calculate




Simmons, Joseph P. and Nelson, Leif D. and
Simonsohn, Uri, A (2012 ). 21 Word Solution.

A 2 1 WO rd SO‘ utlo n SSRN. http://dx.doi.org/10.2139/ssrn.2160588

Choir: There 1s no need to wait for everyone to catch-up with your desire for a more
transparent science. If you did not p-hack a finding, say it, and your results will be
evaluated with the greater confidence they deserve.

If you determined sample size in advance, say it.
If you did not drop any variables, say it.
If you did not drop any conditions, say it.

These 21 words in a Methods section can say it succinctly:
“We report how we determined our sample size, all data exclusions (if

any), all manipulations, and all measures in the study.”

When needed, supplemental materials can be used to ensure the 21 words are accurate.
When sample size 1s not determined in advance, one could write:
“We added 50 observations after analyzing the first 100".


https://dx.doi.org/10.2139/ssrn.2160588
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Kontrola predchozich zjisténi

P-CHECKER P-HACKER

p-hacker: Train your p-hacking skills!

New study Now: p-hack!

I

R-Index TIVA p-Curve p values correctly reported? Export

Tests for each DV (full group)

Settings for initial data collection: Name N statistic p-value sign. Actions

R— I n d ex a n a lysis: Name for experimental group o

Type in your favorite effect

Dv2 40 F(1,38)=0.21 p=.647 ns Save
s“ccess rate % 0.9 167 Name for control group —
Mean observed power = 0.6899 contrl 1o
|nﬂatlon rate=0.2268 DV4 40 F(1,38)=0.02 p=.879 ns Save
R_Index = 0.4631 Iznil:ial# participants in each group . e

For information about R-Index, see http://www.r-index.org/. Scatterplot: Remove outliers! (full group)

True effect (Cohen's d) Choose DV to plot

95
(7} DV3 -
@ a » Number of DVs
Detailed results for each test statistic: 8 - ?
L [
2 3 4 s & 7 & 3 0 2 .
paper_id study_id type dfl df2 statistic p.value p.crit Z obs.pow significant median.obs.pow m— s 3
Run new experiment
1(.a t 47 NA 2.100 0.041  0.050 2.042 0.533 TRUE 0.533 (biscards previous data) ' i !
[ ]
2|2 chi2 1 NA 9100  0.003  0.050 3.017 0.855 TRUE 0.855 z s ;
1774 ' : [ ]



https://shinyapps.org/apps/p-checker/
https://shinyapps.org/apps/p-hacker/

