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Lay Sensitivity to Sampling and Selection Errors in

Scientific Studies
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Introduction
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Handwriting class notes leads to better

Individuals are regularly exposed to science media that ik e learning

makes causal claims about health and behavior yet they sodasoer || “avicewihou || Firesend s ‘Er?“.dv;‘fi;.:plgt  YogaAride Ciﬁ?;‘il{gf;g’f.?;‘s e Loss e l;,t"f'dv;tilt

struggle to distinguish good from bad science and judge N — —— e e— o

whether evidence is consistent with the claims (Shah et al., e et A wthsel Aft's".’miéfh:sjd Yoga Artice with Chridowth | | wigh s A Ar'tsi’miglthﬁgid

2017; Sinatra & Hofer, 2016). In particular, people are overly e —— L e e X 7

influenced by prior beliefs and motivations (e.g- Figure 1. Experiment 1 Methods e ™

hand-write their notes. 200 University of Michigan students were

LewandOWSky et al, 201 2) and aCCept unwarranted Causal invited to participate; each came to the lab and watched a
inferences based on correlational data (Seifert et al., 2022).

brief videotaped lecture on statistics. The first 100 participants to
arrive were asked to take notes by hand, and the second 100
students to arrive were assigned to take typed notes on a
laptop. After the video ended, the students were given a
20-question multiple-choice exam on the material. The
researchers found that students who produced handwritten
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stuaenis wno type elr notes only scorea an average o ()
notice specific flaws to internal and external validity: Participants were poor at identifying the cioss ™y want 1o consider aking hekr notes Wik pages ond
. agn 1.00 ——— pencil, and that instructors should consider banning the use of
Non-random assignment (Unequal attrition, Blocked o flawed article in Experiment 1, Blocked Assignment (apops during lecures
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After comparing the two articles, they were asked (1) to judge Exams  WeightLoss Exams Notesand  Social Anxiety ~ Esteem Ml 020 033 34 O o
: : : Performance AOT 1.52 0.35 <.001** 2.13 0.47 < 001**
: CRT 0.29 034 .39 -0.34 0.39 38
which study better supported the author’'s conclusions, and
. Self-Selection — Fitness and Exams Self-Selection — Meditation
(2) what they would do to improve the worst of the two In Experiment 2, participants were more sensitive to errors when they ez e dw B | wEe b e
- . =g = - - - Subjective Numerac -0.11 0.30 71 0.14 0.31 .64
studies. were made explicit in the article, reporting lower rated study quality (p = Methods Familiarty ~ 0.64 037 08 0.59 0.37 10
o ] AOT 1.46 034 <.001** 1.60 0.36 < 001**
.011) and belief in evidence (p =.004). CRT 039 035 27 031 035 38

Individual difference data were collected on: Subjective

.. . . L . Higher actively open-minded thinking was
Numeracy, Intuitive/Deliberative Thinking (Cognitive 5. x [ p=.07 g o ted :;7 : " Aontifi gt'
. . . L = (011 - associated wi etter error identification
Reflection Test), Actively Open-Minded Thinking (AOT), : " 2 . > =Tooa T
e . s ® = s across contexts (p <.001).
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article that varied according to the type of error and the > > % . .
_ _ o _ _ S 4 o & o 2 2. Laypeople struggle to detect sampling, selection, and
framing: control (no error), implicit framing, or with the & 1 Q . e .
o _ _ T O assignment errors in scientific studies.
error explicitly called out to see if they recognize that the = & = . . . . .
. . . ¥ 3- © 37 ) e Higher AOT predicts flaw detection, suggesting analytic
critical flaws are problematic for evaluating the study. o : | . |
|- T disposition and effortful engagement — not just knowledge —
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