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Replication: What are its roles in science?

» Establish reliability and validity of methods and measures
» Uncover enduring, stable explanations for phenomena
» Account for potential sources of bias

» Researcher biases, p-hacking
» The file drawer problem

» To confirm results were not a fluke, e.g. a Type | error
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Estimating the Reproducibility of
Psychological Science

Open Science Collaboration

Abstract: Reproducibility is a defining feature of science, but the extent to which it
characterizes current research is unknown. We conducted replications of 100
experimental and correlational studies published in three psychology journals
using high-powered designs and original materials when available. Replicati.
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Estimating the reproducibility of
psychological science

Open Science Collaboration®{

SCIENCE sciencemag.org 28 AUGUST 2015 - VOL 349 ISSUE 6251
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“Positive” Results Increase Down the Hierarchy of the
Sciences

Daniele Fanelli*
INMNOGEN and 155THinstitute for the Study of Sdence, Technology & Innovation, The University of Edinburgh, Edinburgh, United Kingdom

Space Science (SP, N=104) B Physical ec.
[ Bicloglzal sc.
Geosciences (GE, N=127) Social 5o
Environment/Ecalogy (EE, N=140) | = e

a = appliad
H= 500

Plant and Animal Sciences (PA, N=193)
Computer Science (G5, N=53)
Agricultural Sciences (AG, N=109)
Physics (PH, N=71)

Neuroscience & Behaviour (NB, N=143)
Microbiotogy (MI, 140) | |

Chemistry (GH. N=835)

Social Sciences, General (S0, N=144)
Immunalogy (1M, N=145)

Engineering (EM, N=77)

Molecular Biology & Genetics (MB, N=126)
Econcrnias & Busingss [EB, N=117) _
Biolegy & Biochemisiry (BB, N=113)
Clinical Medicine (CM, N=130)
Pharmacology & Tocaology (PT, N=142)
Materials Science (MS, N=105)

s0%  BO%  TO%  B0% o0 100%
Papers regoning a support for the tested Hp




What now?




Why do we fear snakes?
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PSYCHOLOGICAL SCIENCE

Research Article

Detecting the Snake in the Grass

Attention to Fear-Relevant Stimuli by Adults and
Young Children

Vanessa LoBue and Judy S. DeLoache

Universtty of Virginia

[ .

Fig. 1. Apreschool child identifving the single flower target among eight
snake distractors by tonching the flower image on a touch-ser een monitor.
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Research Article

Adaptive Memory

The Comparative Value of Survival Processing
James S, Nairne, Josefa N.S. Pandeirada, and Sarah R. Thompson

Purdue University
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. Survival Varation Figure 1: Average proportion of words recalled for each scenario in Experiment 2.

Error bars indicate 95% confidence intervals.

Fig. 2. Average proportion of words recalled for cach seenaro in Ex-
periment 2. Error bars represent 959 confidence intervals (as per
Masson & Loftus, 20083).




Article

Too Impatient to Smell the Roses:

Exposure to Fast Food Impedes Happiness

Julian House', Sanford E. DeVoe', and Chen-Bo Zhong'

Social Psychological and

Personality Science

2014, Vol. 5(5) 534-541
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Research Article

Keeping One’s Distance

The Influence of Spatial Distance Cues on Affect and
Evaluation
Lawrence E. Williams and John A. Bargh

Yale Unfversity

Rate the strength of your bond to your
family and hometown:

» Does physical distance affect psychological

distance? 1 5 7
N 4

» Sensation and perception Not strong extremely strong

» Thought and language \ N
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» Social psychology ' i

» Close: place a point at (2,4) and (-3,-1) : AT
» Distance: Place a point at (12,10) and (-11, -8) : o
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Neural correlates of interspecies perspective taking in the post-mortem Atlantic Salmon:
An argument for multiple comparisons correction
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How reliable are the results from functional magnetic
resonance imaging?

t-value




CORTEX 66 (2015) 115-133

Avallable online at www.sciencedirect.com ﬁ
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Replication: Interpretation

» Fidelity of methods
» Statistical significance vs. effect sizes

» Researcher biases (for both original & replication studies)

» Pitfalls:
. . Is Psychol Suffering F Eeplication Crisis?
> All-or-none thinking TS SR e TR O
» Confirmation bias ¥ L e Gy s sy
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» Replications as votes et e e




Implications for our teaching



OMG IS SCIENCE BROKEN?!
What do we tell our students?!

» Replication is useful in teaching scientific and critical thinking
» Explain its roles in science
» Discuss how to cautiously and correctly interpret replication efforts
» Replication can help us directly address course content
» The study in your textbook has been replicated
» The study in your textbook did not replicate
» No direct replication attempts reported

» As we often say, teach the controversy
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Replication in Introductory Psychology

» (is done)...to increase confidence in the validity of the original
findings

» (is the) repetition of a research study to confirm the results

» repeating a study or experiment to see if the same results will be
obtained in an effort to demonstrate reliability of results

» a process of repeating a study and finding a similar outcome each
time

» to repeat or duplicate a scientific study

» repeating the essence of a research study, usually with different

participants in different situations, to see whether the basic finding
extends to other participants and circumstances

Median coverage in 12 popular Introductory Psychology textbooks is 66
words, range from no explicit coverage to two full paragraphs of over
150 words.




Recommendations for teaching

» Use capstone and senior thesis projects as opportunities to replicate in meaningful
ways

Engage in critical thinking exercises about the concept and practice of replication

Use original study and replication results from the open science framework to:
» Teach students about research methods

» Reveal how statistical results are interpreted in actual studies

» Use replication efforts to enhance student skills at consuming scientific
information

» Questions? Comments?
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