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22 15
(47 %) (24 %)

19 43
(40%) (68 %)
e 4 0
: Q};A“«—%"‘ 9%)  (0%)
N 2 5

(4 %) (8 %)

FisherGv exaktni test p(110) = 0,002
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Testovani statistickych hypotéz

Zaky (N = 60) jsme rozdélili ndhodné do dvou skupin.

o Skupina A (n = 30) byla vyucovana tradi¢né, skupina B (n = 30) experimentalné.

Po ukonceni experimentu byly znalosti zaka ve skupiné B (M =0,7; SD = 1) vyssi
nez ve skupiné A (M =0; SD =1).

Rozdil byl statisticky vyznamny, t(58) = 2,71, p = 0,009.
> 95% interval spolehlivosti pro rozdil je 45,,Cl = [0,183—1,217].

Jaka je korektni interpretace provedeného statistického testu?
Jaké jsou predpoklady tohoto zaveru?

Do jaké miry lze vysledek zobecnit?



Testovani statistickych hypotéz

Zaky (N = 60) jsme rozdélili ndhodné do dvou skupin.
o Skupina A (n = 30) byla vyucovana tradi¢né, skupina B (n = 30) experimentalné.

Po ukonceni experimentu byly znalosti zaka ve skupiné B (M =0,7; SD = 1) vyssi
nez ve skupiné A (M =0; SD =1).

Velikost vzorku byla a-priori odhadnuta pomoci power analyzy:
° Proa=0,05, 1-B = 0,8 a ocekavanou velikost efektu d = 0,75.

° Pozorovana sila testu je 1-B = 0,76.
Jaka je pozorovana velikost ucinku?
Co to je ta sila testu?

V cem se liSi pozorovana a a-priori odhadnuta sila testu?



Null hypothesis significance testing
Testovani statistickych hypotéz: NHST

P-hodnota: p = P(D|H,)

> Pravdépodobnost pozorovani stejnych nebo extrémnéjsich dat D (resp. testové statistiky),
pokud by platila nulova hypotéza H,.

> Pravdépodobnost chybného zamitnuti nulové hypotézy.

Hladina spolehlivosti: o
> SlouZi ke kategorickym soudlim o p-hodnoté: (p < @) - H{, (p = a) — H,.
> Pravdépodobnost chyby I. typu (falesSné pozitivni zavér): « = P(H;|H,)

Silatestu: 1 — 38 =P(p < «a|N,r,...)
> Pravdépodobnost (spravného) zamitnuti nulové hypotézy.
o (3 je pravdépodobnost chyby Il. typu (faleSné negativni zaveér).

Velikost ucinku: d, r, B, B, R?, n?...
Doporucuji: https://rpsychologist.com/d3/nhst/



https://rpsychologist.com/d3/nhst/

,INo isolated experiment,
however significant in itself,

can suffice for the experimental
demonstration of any

natural pbhenomenon.”

FISHER (1971, s. 13)




Vyvoj vedeckého poznani

Tradi¢ni model poznani: kumulativni vyvoj.
o Kumulace pozorovani a deduktivnich dsudkd.

Thomas S. Kuhn (1962): paradigmatické pojeti.

o Védecké poznani prochazi evoluci prokladanou
yvedeckymi revolucemi.

o Paradigma — koherentni vykladovy ramec pfijimany
(drtivou) vétsSinou odbornikd.

Vvkaidém,ph'padé alg predpokladame, iev na Preserve (000 |
predchozich poznatcich (datech) lze stavét. -

Process
° Interpretace mohou byt mylné, vysvétleni chybna, ale
pozorovani zustavaji.
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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, $t&pan 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. Mdiller, 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
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Radikalni skepse II:

Estimating the reproducibility of psychological science

Pavodni velikost efekti:

o Primeérna velikost ucinku
M. =0,403; SD = 0,188

> Statisticka signifikance: 97 % studii p < 0,05 00| PAe _—
Significant o -
o o s o v s s Replication Power 1
Design replikaci: priumérna sila testu 1-p = 0,92. 075 0(8?2 ////
o = 89 % replikaci by mélo byt signifikantni. B o o o g
o Ale: primérna sila testu origindlnich studii: 39 %. ks = e
W 025 /.. r. 4 ® o
. P . o ._g = ® ® @
Replikovana velikost efektti: § oo e el __f__;_f‘;.:____'___f___________°_ __________ B
° Primeérna velikost ucinku & = - . =
M_=0,197; SD = 0,257 -5
> Statisticka signifikance: 36 % studii p < 0,05 os0{ N
O.‘OO O.'25 O.v50 O.’75 1.60
Hodnota velikosti U¢inku z ptivodnich studii se nachazela Original Effect Size

v 95% intervalu spolehlivosti pfi replikaci v 47 % pripadd.
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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
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PocCet citaci primingu starim v case

Bargh, J.A., Chen, M., & Burrows, L. (1996). Automaticity of social behavior: Direct effects of trait construct and stereotype
activation on action. Journal of Personality and Social Psychology, 71(2). https://doi.org/10.1037/0022-3514.71.2.230

i —
- = 1 1 - 130
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Dishonest Report: vol 1 (2012)

Prominentni &lnek prominentnich védct

Dana Arielyho a Francescy Gino. e i St
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-y et

OMB Mo, 13350011

Form 3305 Research Study Tax Return For g Form 3305

For e period June |, 2010, throsgh August 30, 1010 [N e (He, Jane 2010) For the period June 1, 2010, through Auguest 30, 2010
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Dishonest Report: vol 2 (2021

This is Table 1 in Kristal et al. (2020), reporting their re-analysis of Shu et al. (2012)

Sign-at-the-bottom,
means (SD)

Sign-at-the-top,
means (SD)

Two-sided t test, values

Baseline odometer reading (t0)
New odometer reading (t1)
Difference in odometer

readings; i.e., miles driven (t1-t0)*

75,034.50 (50,265.35)
98,705.14 (51,934.76)
23,670.64 (12,621.38)

59,692.71 (49,953.51)
85,791.10 (51,701.31)
26,098.40 (12,253.37)

f(13.474) = 1778, P < 0.0001
t(13.475) = 14.47, P < 0.0001
t(|3.443) = —11331, P < 0.0001

*This row was the outcome reported in the original paper.

Figure 1. Histogram of Miles Driven - Car #1 (N=13,488)

Frequency

All values from 0 to 50,000 are equally common
There are no values greater than 50,000
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Simonsohn, U., Nelson, L., & Simmons, J.
(August 17, 2021). Evidence of Fraud in an
Influential Field Experiment About Dishonesty.
Data Colada (98). https://datacolada.org/98

Figure 3. Last Three Digits at Baseline (Time 1) vs Updated (Time 2)

There is Rounding in Baseline Mileage

There is NO Rounding in Updated Mileage
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Dishonest Report: vol 3 (2023)

Simonsohn, U., Nelson, L., & Simmons, J. (June 17, Flagged Observations Show Huge Effect
2023). Data Falsificada (Part 1): "Clusterfake". Data Travel Expenses in Study 1 - Shu et al. (2012)
Colada (109). https://datacolada.org/98 . Nored flag

¥l Flagged (duplicate or out of sequence)

o Harvard byl upozornén uz v roce 2021.

= o34
Lt turns out that Study 1’s data f"ﬁ-g'zo D s o
were also tampered with...but  §1s- |
by a different person.” 510

g ; .
Francesca Gino navic zfalSovala data v celé radé 0- %

dalsich studii. Sign-Bottom Sign-Top
Condition



https://datacolada.org/98

Dishonest Report: vol 4 (2023)

Clanky prof. Gino byly stazeny z mnoha &asopisu.

Gino na Harvard Business School uz nepusobi.

V srpnu 2023 nicméne prof. Gino zazalovala
Simonsohna, Nelsona a Simmonse o 25 mil. USD.
o (Sbirka uz byla ukonéena, vSichni maji dobré pravniky.)

Béhem procesu a v Zalobnich dukazech byly
nicméne publikovany vysledky interniho
vysetrovani Harvardu.

Data byla jednoznacné zmanipulovana.




Dishonest Report: vol 5 (2024; rn)

Diky soudnimu sporu byl report @ Joe Simmons
Harvardu publikovan: 1288 stran.

> Diky tomu bylo mozné zrekonstruovat

pFes n\'/ DODiS falSovani dat. Scientists cannot effectively sue other scientists for exposing
fraud/errors in their work.

Gino's case agdainst us has been dismissed.

A nakonec happy end:

v s Those who work to correct the scientific record can sleep better tonight.
soud 7alobu zamitl (11. 9. 2024). <rocen , ° ¢
Those who don’t want it corrected, well, | don’t care how they sleep.
oV crowdfundingové kampani se

nakonec vybralo 378.196 USD “Today’s decision clearly demonstrates
(k 30.9.2024). Harvard treated Professor Gino differently
from other misconduct investigations and

their own stated policies,” said Gino’s attorney
Andrew Miltenberg, in a statement to Science.



https://datacolada.org/118
https://www.science.org/content/article/honesty-researcher-s-lawsuit-against-data-sleuths-dismissed

Replikacni krize neni jen
v psychologii... a v zahranici.




Relative risk of primary outcome

0

Replikacni krize
neni jen v psychologii

2000
Year 2000:

Registration of primary outcomes
required on ClinicalTrials.gov

@ harm
© null
® benefit

,We identified all large NHLBI supported RCTs
between 1970 and 2012 evaluating drugs or
dietary supplements for the treatment or
prevention of cardiovascular disease. Trials
were included if direct costs >$500,000/year,
participants were adult humans, and the
primary outcome was cardiovascular risk,
disease or death. [...] The number NHLBI trials
reporting positive results declined after the
year 2000. Prospective declaration of
outcomes in RCTs, and the adoption of
transparent reporting standards, as required
by clinicaltrials.gov, may have contributed to
the trend toward null findings.”

Publication year

1974 1976 1978 1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014

Replikacni krize nejen v psychologii.
o Kaplan, R.M., Irvin, V.L. (2015). Likelihood of Null

Effects of Large NHLBI Clinical Trials Has
Increased over Time. PLoS ONE 10(8): e0132382.



https://doi.org/10.1371/journal.pone.0132382

Replikacni krize neni jen v psychologii

Reproducibility project:
Cancer Biology (2021) REPRODUCIBILITY

) . - PROJECT
https://www.cos.io/rpcb Cancer Biology

o 193 navrzenych replikaci celkem
53 preklinickych studii z let 2010-2012.

2% 70 % 69%

Vys | e d ky : experiments with open data of experiments required asking for key reagents of experiments needing a key reagent original
. . , v s ° authors were willing to share
> Realizace 50 replikaci 23 ¢lanku o o o
(nedostatek informaci, nespoluprace). 0% 32% 41%
of protocols completely described of experiments the original authors were not of experiments the original authors were very
° Jen 46 % efektu bylo replikovanych. e
> Velikost efektu o 85 % niZzsi. o o
67% 41%
required modifications to complete of modifications completely implemented


https://www.cos.io/rpcb

Replikacni krize neni jen v psychologii

Populacni genetika: analyza hlavnich komponent (PCA) pro redukci informace z analyzy genomu
jako , predkrok” pri analyzach (analyzovany jsou pak komponenty).

,Our findings raise concerns about the validity of results reported in
the population genetics literature and related fields that place a
disproportionate reliance upon PCA outcomes and the insights
derived from them. We conclude that PCA may have a biasing role in
genetic investigations and that 32,000-216,000 genetic studies
should be reevaluated.”

o Elhaik, E. (2022). Principal Component Analyses (PCA)-based findings in population genetic studies are highly biased and must be
reevaluated. Scientific Reports 12(14683). https://doi.org/10.1038/s41598-022-14395-4

o Ale vibec tomu nerozumim © Twitter diskuze.



https://doi.org/10.1038/s41598-022-14395-4
https://twitter.com/EikoFried/status/1565971619478224897
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Nemusime ale chodit do zahranic




Nemusime ale chodit do zahranici...
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ktera umoznila revizi (byt ne replikovatelnost) vysledkd.
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Reproducibility, replicability, generalizability

Reproducibility (Reprodukovatelnost)

> ,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.”



/meéna paradigmatu

Pohled na celou , krizi“ se vyviji a dochazi ke zméneé paradigmatu.

Ohrozeni duvéry laické i odborné verejnosti ve védu jako takovou.

Replikacni krize = krize divéryhodnosti/zobecnitelnosti.
o replication crizis

o reproducibility crizis

o replicability crizis

o generalizability crizis

o credibility crisis



Jaké jsou podle vas priciny?

Mimo evidentni a zameérny podvod?

Mimo obycejnou chybu pri analyze?
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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?
o Fraud is typically limited to cases in which researchers create false data.”

o ,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

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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Kontrola predchozich zjisténi

P-HACKER P-CHECKER

p-hacker: Train your p-hacking skills!

New study Now: p-hack!

I

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

Name for experimental group Save R" I n d ex a n a lySiS:

Type in your favorite effect

DV2 40 F(1,38)=021 p=.647 ns Save
Name for control group g success rate = 0.9167
Mean observed power = 0.6899
Control group pva 40 F(1,38) = 0.02 p=.87% ns Save |nﬂati°n rate = 0.2268
Initial # of participants in each group g =
s m 2 R-Index = 0.4631
A 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

15
O V3 -
0 015 03 045 06 075 09 05 2 135 15
Number of DVs @ a »
8 o ? Detailed results for each test statistic:
. 1]
P R 2 .
- 3 paper_id study_id type dfil df2 statistic p.value p.crit Z obs.pow significant median.obs.pow
Run new experiment E ]
(biscards previous data) i i ! 11 t 47 NA 2.100 0.041  0.050 2.042 0533 TRUE 0.533
.
2 ? ; 2|.2 chi2 1 NA 9.100 0.003 0.050 3.017 0.855 TRUE 0.855
o
1774 : ‘



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

Preference pozitivnich
(signifikantnich) vysledku

Kazdy vedec prirozené chce na ,néco prijit“, snaha , nalézt” vysledek.
° Princip fungovani NHST tomu nahrava.

Védci jsou posuzovani podle citacniho ,,ohlasu”.
o Publikacni tlak; ,,publish or perish”

Studie se signifikantnimi vysledky citovany 1,6krat castéji (Duyx et al., 2017).
o Pokud autofi explicitné napisi, ze nalezli podporu pro své hypotézy, tak dokonce 2,7krat.

Kvalita Casopisu je posuzovana podle citovanosti jeho studii.
Editori proto preferuji ¢clanky, u kterych je vyssi pravdépodobnost citovani.

To vSe dohromady = publikacni zkresleni (file-drawer effect; Rosenthal, 1972).


https://doi.org/10.1016/j.jclinepi.2017.06.002

Dusledky publikacniho zkresleni

Priklad A: Znate skutecnou velikost efektu, d = 0,3.
Realizujete dve studie, N, =50 a N, = 500.
o Otazka Al: Ve které studii budete pravdépodobnéji pozorovat statisticky vyznamny efekt?
o Otazka A2: Ve které studii budete pravdépodobnéji pozorovat vétsi velikost ucinku?

Priklad B: Neznate skutecnou velikost efektu.
Realizujete dvé studie, N, =50 a N, = 500.

o Otazka B1: Ve které studii budete pravdépodobnéji pozorovat statisticky vyznamny efekt?
o Otazka B2: Ve které studii budete pravdépodobnéji pozorovat vetsi velikost ucinku?

Priklad C: Neznate skutecnou velikost efektu.
V databazi naleznete dve publikované studie, N, =50 a N, = 500.

o Otazka C1: Ve které studii budete pravdépodobnéji pozorovat statisticky vyznamny efekt?
o Otazka C2: Ve které studii budete pravdépodobnéji pozorovat vétsi velikost ucinku?



Dusledky publikacniho zkresleni

Nejen vyssi prevalence signifikantnich zjisténi, ale také:
o VySSi pozorované efekty.

o Indukovana souvislost velikosti vzorku a velikosti efektu.

Maly vzorek: QRP maji vetsi vliv na signifikanci vysledku.
o Napf. vyrazeni 2 respondentl ma vliv na N = 50, nikoli na N = 500.

Malé studie jsou levné. Lze jich realizovat mnoho a publikovat ty, které ,vysly“.

False-positive rate je stejny u malych i velkych studii.
Pokud ale nastane, mala bude mit vyssi velikost efektu.
> Toto principu se vyuziva pri identifikaci publikacniho zkresleni nejen v meta-analyzach.



Nastroje k odhaleni QRP

Egerlv test (z-test) a funnel plot.

P-curve: Rozlozeni (resp. zeSikmeni) p-hodnot p < 0,05.
o Dobré rozlozeni: zprava zeSikmené. QRP: zleva zeSikmené (vétSina p-hodnot blizko cut-offu).

Z-curve: Srovnani pozorovaného ,success-rate” a medianu statistické sily.
o R-index: Odhad podilu studii, které by bylo mozné replikovat.

JJest of insufficient variance” (TIVA):
o P-hodnoty prevedené na z-skéry by mély byt mit SD > 1.

GRIM test: Detekce nemoznych priméra.
o Nékteré hodnoty desetinnych mist nejsou pripustné v pripadé malych vzorku.

o http://www.prepubmed.org/grim test/

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



http://www.prepubmed.org/grim_test/
https://shinyapps.org/apps/p-checker/

Priklady replikacnich pokusu
Pokusy o dalsi vysvetleni potizi

10+ let projektu Many Labs
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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]
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Matthew Findley 29 ———y 1.22% -0.24 [-0.98, 0.49
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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.”

Vohs, K., et al. (2021). A multi-site
preregistered paradigmatic test of the ego

depletion effect. Psychological Science.
https://doi.org/10.1177/0956797621989733
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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)



http://dx.doi.org/10.1027/1864-9335/a000178

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
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Fig. 2. Effect sizes from the 10 osiginal studies and their seplications in the Reproducibility Project: Psychology (RP:P; Open
Science Collabosation, 20150 and the Many Labs 5 (ML5) protocaols. The “All Data® resulis are estimates from random-effects mera-

Albarracin et al. (2008), Experiment 7

,If these [replication] studies use methods that are
unfaithful to the original study or ineffective in eliciting
the phenomenon of interest, then a failure to replicate
may be a failure of the protocol rather than a challenge
to the original finding. Formal pre-data-collection peer
review by experts may address shortcomings and
increase replicability rates. [...] Overall, following the
preregistered analysis plan, we found that the revised
protocols produced effect sizes similar to those of the
RP:P protocols (Ar =.002 or .014, depending on analytic
approach).”

analyses including the original studies and their replications. Ervor hars represent 9%% confidence intervals.

Many Labs 5

> Ebersole, C.R., et al. (2020). Many Labs 5:
Testing Pre-Data-Collection Peer Review as
an Intervention to Increase Replicability.
Advances in Methods and Practices in

Psychological Science, 3(3), 309-331.
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Co tedy dnes vime?

Replikovatelnost efektu je dlsledkem efektu, nikoli intervenujicich proménnych.
o Many Labs 1 (2014): Jazyk ¢i konkrétni laborator nema vliv.

o Many Labs 2 (2018): Charakteristiky laboratore nemaiji vliv, heterogenita efektu se vsak razni.

> Many Labs 3 (2016): Vysledky na studentskych populacich vychazeji stejné v prabéhu roku
(napf. semestr vs. zkouskové).

> Many Labs 4 (2022): U¢ast pGvodniho autora nema vliv.
> Many Labs 5 (2020): Upravy vyzkumného protokolu nemaiji vliv.

,After 10 Years, ‘Many Labs’ Comes to an End — But Its Success Is
Replicable”

o https://news.virginia.edu/content/after-10-years-many-labs-comes-end-its-success-replicable



https://news.virginia.edu/content/after-10-years-many-labs-comes-end-its-success-replicable

Mereni v psychologii
a replikovatelnost

Lilienfeld, S. O., & Strother, A. N. (2020). Psychological
measurement and the replication crisis: Four sacred cows. Canadian
Psychology, 61(4), 281-288. https://doi.org/10.1037/cap0000236



https://doi.org/10.1037/cap0000236

,Questionable Measurement Practices” (QMP)

Namisto ,,measurement” Casto spise ,schmeasurement” (Flake & Fried, 2020).

Lilienfeld & Strother (2020): Nedostate¢na kvalita méreni...
° ... shizuje vérohodnost vyzkumnych zjisténi a ohrozuje interni validitu vyzkumu;
° ... snizuje a zkresluje velikosti pozorovanych efekt(;
° ... a shizuje reprodukovatelnost a hlavné zobecnitelnost vyzkumnych zjisténi.

QMP mohou byt jednou z dilCich pricin krize zobecnitelnosti.

V dusledku pak nedostatky v méreni snizuji kvalitu védy, protoze méreni v SirSim
slova smyslu je zakladnim nastrojem vedy.


https://journals.sagepub.com/doi/full/10.1177/2515245920952393
https://www.doi.org/10.1037/cap0000236

,Posvatne kravy“ mereni v psychologii

1. Obsahova validita a spoléhani se na , nazev” skal.
o Skaly se stejnym nazvem nemusi méfFit to stejné.

° Pro prfipomenuti: klasicka testova teorie a operacionalismus.

2. Ignorovani chyby méreni a reliability v laboratornich experimentech.
° Presveédceni, ze pro vyzkum postacuje nizsi reliabilita (rovnéz i Helmstadter).
o Behavioralni pozorovani (vysoce reliabilni) neni totozné s mérenym rysem (vztah muUze byt vagni).
o A jaka je reliabilita experimentalni manipulace?

4. Dlraz na konvergentni, nikoli divergentni validitu.
o Konstruktove irelevantni rozptyl, nedostatek diferencialni validity.
o Potize zejména pfi vyzkumu silné korelovanych jevd.

(3. Narocnost sbéru dat opravnuje malé velikosti vzorku.)


https://doi.org/10.1037/cap0000236

Krize replikovatelnosti:
jeden z priznaku krize zobecnitelnosti

Yarkoni, T. (2020). The generalizability crisis. Behavioral and Brain Sciences
[preprint], 1-37. https://doi.org/10.1017/S0140525X20001685

Psychologicky vyzkum je pfrilis orientovany na pozorované proménné namisto na
konstrukty.

> 1. Nedostatek konstruktoveé validity ve smyslu Cronbacha a Meehla.
o 2. Zanedbani hypotetickych zdroju variability vysledk.

Statistické modely jsou jen alternativnim ,,jazykem® k popisu skutecnosti.
o Pfi ,prekladu” nasich otdzek do jazyka statistiky a vysledkt zpét dochazi k chybam.

Doporucuji Yarkoniho Cist az po prednaskach o epistemologii a teorii zobecnitelnosti.


https://doi.org/10.1017/S0140525X20001685

Klicove priznaky krize zobecnitelnosti

#1: Psychologové zanedbavaji, Ze rizné stimuly, polozky dotazniku, operacionalizace konstruktd
apod. jsou pouze ,vzorky” z univerza/domény , pfipustnych” vzorka.

o PFi ,prekladu” VO do statistického modelu nejsou operacionalizovany informace o tomto ,nahodném®
vybéru vzorku pozorovani.

o PFi prekladu vysledk( zpét nejsou brany v potaz limity vyplyvajici z operacionalizace.

#2: Ignorace ndhodného vybéru zkresluje odhady parametr(. Druhy efekt(?:

o Pevné (fixed) efekty: zpravidla zkoumany efekt. Neni vybran z domény, je specificky pro danou situaci.
Vysledky nechceme generalizovat na jiné pevné efekty.

> Nahodné (random) efekty: kontroluji ndhodu spjatou s vybérem prvkl z domény.
Chceme zobecriovat efekt i na jiné prvky/vybéry z dané domény.

,Fixed-effect fallacy”: V psychologii byva zpravidla kontrolovana ndhoda spjata pouze s
between-subject variabilitou (lidmi/subjekty).

o Méné casto se situaci, laboratofi, stimuly a podobné (,,stimulus-as-fixed effect fallacy”).



Priklad: Stroop&v efekt. (A) Subjects modeled as fixed (B) Subjects modeled as random
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Priklad 1: Stroopuv efekt
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Velka replikacni studie ,verbalniho

ad 2: Verbal overshadowing

Sequence for RRR Study 1 and S&E-S Study 4

zastinéni“. _ ,
> Replikace: Alogna a kol. (2014). ——
o Qriginalni studie: ———
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https://journals.sagepub.com/doi/10.1177/1745691614545653
https://www.sciencedirect.com/science/article/abs/pii/001002859090003M?via%3Dihub

\VV 4

riklad 2: Verbal overshadowing
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Priklad 2: Verbal overshadowing

Silny ddkaz pro existenci efektu. Sice nizsi nez originalni, ale rostouci v Case.

Nulova heterogenita vysledk( napftic laboratofemi a to véetné MTurk, I = 0.

Ale: Ve shodé s originalnimi autory pouze jedina nahravka a jediny line-up.

o, The strict conclusion [...] is that there is at least one particular video containing one particular face that, when followed by one
particular lineup of faces, is more difficult for participants to identify if they previously verbally described the appearance of the
target face than if they were asked to name countries and capitals. This narrow conclusion does not preclude the possibility that the
observed effect is specific to this one particular stimulus, and that many other potential stimuli the authors could have used would
have eliminated or even reversed the observed effect.” (Yarkoni, 2020, pp. 8).

Pokud by nekontrolované rozdily ve stimulech (tvarich) §  Ounmeasurea =0 Fe
mely velmi maly vliv na pozorovani SD=0,05 % Ounmeasured = 0.05 —e—
(ve srovnani se zvySenim presnosti o cca 0,1), © Ounmessured = 0.075 e
souhrnny efekt pFestane byt signifikantni. E  opmesres =02 s :
-::"II‘.E Ounmeasured = 0.5 | * /
0.5 0.0 0.5

Experimental effect (change in accuracy)



Doporuceni pro
zvyseni replikovatelnosti
psychologickeho vyzkumu

Asendorpf, J. B., Conner, M., De Fruyt, F., De Houwer, J., Denissen, J. J. A., Fiedler,
K., Fiedler, S., Funder, D. C., Kliegl, R., Nosek, B. A., Perugini, M., Roberts, B. W.,
Schmitt, M., van Aken, M. A. G., Weber, H., & Wicherts, J. M. (2013).
Recommendations for Increasing Replicability in Psychology. European Journal of
Personality, 27(2), 108-119. https://doi.org/10.1002/per.1919



https://doi.org/10.1002/per.1919

Doporuceni —shrnuti

Transparence.
o Sdileni analytickych skriptu, dat, laboratornich protokoll apod.

Preregistrace a Registered report.
° Snizuje pocet df vyzkumnika.
o Zamezuje vydavani exploracnich zjisténi za konfirmacni testy hypotéz.

Open Science Framework: www.osf.io @®®
o y : ©C 9D
° Pripadné www.aspredicted.org “'
Kaslete na akademické frcky a délejte dobrou védu! ©
> Vocad pocad.



http://www.osf.io/
http://www.aspredicted.org/

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

Formalizované teorie v psychologii

Popis teorie pomoci formalniho (matematického) Figure 1
j azy ka The Productive Explanation Model.

o 7 vy s . Explicate
Prilomovy ¢élanek: Verbal Theory S ~( Formal Model

- van Dongen, N., van Bork, R., Finnemann, A., (Fheoretical Anchor)
Haslbeck, J. M. B., van der Maas, H. L. J., Robinaugh,
D. J., de Ron, J., Sprenger, J., & Borsboom, D. (2024).
Productive explanation: A framework for evaluating
explanations in psychological science. Psychological

Explain Produce

revigW, _10.1037/ rev0000479. Advance online Phenomenon (m;iij?ihm {;ﬁﬁa'
publication. https://doi.org/10.1037/rev0000479

A

Evidencs Abstract

Structure @;umd

Data

Observations



https://doi.org/10.1037/rev0000479

Formalizované teorie v psychologii

Popis teorie pomoci formalniho (matematického)

jazyka.

Ukazuje se totiz, Zze rada psychologickych teorii je
nejenze neplatnych, ale prfimo netestovatelnych.

o Popper: Nefalzifikovatelné - nevédecké.

Pripadova studie: neuspésné replikace ego-
depletion ani nemohly byt Uspésné — chybny

design (Hagger et al., 2016, a Vohs, et al., 2021).

Postup navrzeny van Dongen et al. (2024):
o Zajistuje testovatelnost teorie.

o Zamezuje vagnosti ve formulaci.

Figure 2
Formal Model of Ego-Depletion

Task 1 Task 2 Recovery
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p-value = 0.032
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Doporuceni: Design a ana

Zmensit chybu meéreni
° ... zvysenim velikosti vzorku;

° ... zvysenim statistické sily;

° ... zvysenim reliability mériciho nastroje;

° ... korektnim uzivanim korekci pro vicenasobna srovnani,
o Uzivani postupll typu Bonferroniho korekce sniZuje statistickou silu

Od "p <0,05" k...

° ... reportovani skutecné velikosti p-hodnoty;
o ... dlrazu na ukazatele velikosti ucinku;

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 autorl 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.
° Pfinos 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 ramci meta-analyz



Doporuceni: Instituce

Zmeéena 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.
> \Vzhledem k mérenému atributu.

Vétsi mira standardizace vyzkumnych nastroju.

Adekvatni statistické postupy.






