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1. Introduction

>
Ahné&Kalish, 2000;Dunbar, 1995; diSessa, 1983
> illusion of explanatory
depth
>

*“change blindness blindness ” Levin, Momen,
Drivdahl, & Simons,2000

Miyake, 1986
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Fischhoff, 1982;Lichtenstein & Fischhoff, 1977; Yates, Lee, &
Shinotsuka, 1996; Yates, Lee, & Bush, 1997;for critique of method see, e.g.,
Bjoerkman, 1994; Gigerenzer, 1996; Gigerenzer, Hoffrage,& Kleinboelting, 1991,
Juslin, 1993a, 1993b, 1994

Glenberg
& Epstein, 1985; Glenberg, Wilkinson, & Epstein,1982; Lin & Zabrucky, 1998
Markman, 1977; Markman, 1979
<>
<>
<>
feeling of knowing Koriat, 1995; Metcalfe, Schwartz, &
Joaquim, 1993
<>
<>
Study 1-4
Study 5,6 Study 7-10
Study
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2. An illusion of explanatory depth with devices
2.1, Study 1: Documenting the illusion
2.1.1. Methods

> : 40  “How things work.”
> 16
> ;
< Phase 1: -
Fig
<~ Phase 248 Appendix A
< Phase 3:

<~ Phase 4 : phase 3

< Phase 5
“The Way Things Work2.0.”
McCauley, 1996
< Phase 6 :
2.1.2 Results
>
Fig
> F(4,56)=16195, p
<.001, n7 2= .536
> p <.002



>
>
>

2 1.3 Discussion
>

p <003

2.2 Study 2: Replicating the illusion in a larger, younger group

Study 2

*

22 1. Methods and results

> . 33
> : Study 1
> Fig
<>
<001, n 2= 555
<>
<001
<>

< Study 1 Study 2

= 462,p = 902

Study 1
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F(4,124)= 389, p

)

Study
F(4, 188)

F(4,188) = 44.11,p < 001,
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2.2.2. Discussion
>
>
>

2.3 Study 3: Replicating the illusion in a less selective university

Study 1
vy League campus Study 1

231 Methods and results

> : 16
1,500 960

> : Study 1
> Fig

< Study 1

< F({3,42)=23557p

<.001, n 2=.627
N ” Study 1
Study 2

F(,63)= 750, p= 390, 1 2= 012
F(8,252) = 3.874, p= 005, 17 2= 058 Fig

¢ [13 7

232 Discussion
>

24. Study 4: Replicating the illusion with a different set of devices

24.1. Method's
> . Appendix A 48

> : 32
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> : Study 1 3
48

242 Results

» Studyl 3 Fig
> F(2,42)= 22695, <.001,
n2=.519
» Study 1 Study 2 Study 4
Study
F(2,158)= 562, p= 571, n 2=.007 F2,

158) = 69.36,0 <001, 7 2= 468

24.3 Discussion
> Study 1 3

>
<>
< Study 7 8

2.5, Study 5: Measuring the illusion by rating participants’ explanations

Study 7 12
Study 2
Study 2
» Study 5 Study 2
2.5.1. Methods
> : 12 Study 2
> .
< Phase 1: -
<~ Phase 2 : Study 2 7

(Independent Rating 1 at Time 2 IR.1-T2)
< Phase 3:

(Independent Rating 2 at Time 2 IR.2-T2)
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252 Stimuli

> Study 2 33
> FileMaker Pro 1
>

253 Results

>
» Independent Rating 1 at Time 2 (IR.1-T2)
< a =946
< Study 2
T1-T4 IR1-T2 Study 2
T1-T4 IR1-T2
F(4,524)= 33913, p <.001, n 2= .206
< IR1-T2 p <.001, and p
=.005 Table
» Independent Rating 2 at Time 2 (IR.2-T2)
< a =931
< Study 2
T1-T4 IR2-T2
F(4,524)=39.938, p <.001, n 2=.234
< IR1-T2 p <.001
Table
> a =.001
< IR1-T2
< IR2-T2
< IR1-T2 IR2-T2 p
<.001

25.4. Discussion
> 2

2.6, Study 6: Reducing the illusion with explicit instructions

Study 1,2
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2.6.1. Methods
> : 31 Study 2
> . Study 1-3 Phase 1

2.6.2. Results Fig

» Study 1-4
>
F@,116)= 4411, p <.001, n 2= 619
>
p <.001
> Study 1,2 Study
Study 1 2

< Study 6

< F@3,234)= 4119, p=.007, n 2= .050

< F(3,234)=44.924, p <.001, n 2= .365

< Study 6 Study 1,2

2.6.3. Discussion

>
>

< Study 1-4

<>

26.4. General discussion of Studies 1-6
>
>

>

S

Note
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| oo (Bt o erosshow | hos o =il flexible piece of
medal @8 a bow with a wire or strong line; thot the
bow is permanently mounted on o block of wood
or metal; that the wire is pulled back by
something tat gives a mechanical advantage,
either a lever, or small Block amd tackle, or by a
crank wound arcuml o speal that pulls o wire
attached to the bow wire, The bow wire 15 then
held back by o pin that i= connected 1o a trigger.
e i drroaw is set in Erone of it Often the pin is
forked a0 the arrow can sit directly in the wire
The ]:-iri % ﬂirﬂt’”} engmecied to The Lrigper 40 Than
when veu pull on the trigger, i cases il e pryot
aroand a point such that the end that is the pin
miowes dow mwands and releases the bow wire,
When the |:li|| relenses e sl:rillg, the T very
quickly un-fNeses, mpidly imparting all the energy
atoped in the Mesed bow o the arow

y Al : diaa

For example. someone might know only that the
crosshow is a fixed bow and arrow armungement.
that it geis mose power than a normal bow and
arrow because it allows you to pull the siring back
extr hiard asd then trap it there rather than hold

it, and that it s then released by a tiggee. [T this
person wene to diaw a disgram of a erosshow it
might look like this.

i witow echoe: ding il 1 L

Some people might know even less. For example
someone might really only keow what o crosshow
looks Like and what it doey - shoots wmows, Tt
persen’ s understanding might be best represented
by the following diagram. where the lack of
important parts and lubels mdicate they rewlly
don't have any idea about the details.

Fig. 1. Three illustratons incleded with the trapung mstruchons m Smdies | and 2 for the crosshow exam-
ple. The excerpts from the verbal descmiphons of each level of knowledze are shown to the nght of each

dizgram.

Table 1
Study 5: Furst-order correlations and means for self- and independent ratings of knowledge

T1 T2 ) T4 IR 1-T2 Mean SE
T1 - 380 18
T 64 - 3.10 176
T3 33 82 - 248 162
T4 57 82 85 - 252 163
IR 1-T2 43 83 .36 2 - 272 111
IR 2-T2 45 B4 56 56 23 144 096

Mote. All comrelations are sigmaficant at the (001 level (toro-tzzled).



’07.03.20

Instructions & / Generite

Training Qr/ﬂ F——4 B lamstion
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Rating T3 " Diagnostic Rating T2
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Fig. 2. Diagram of the procedure used m Studies 1-4.
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Fig. 3. Self-ratings of knowledze averaged across all mems and subjects by time for Studies 1 and 2. The x-axis
showrs the sequence of self-ratings from Tome 1 to Tome 5. T1 15 the mihal selfaating, prior to any attemnpt to produce
an explanation. T2 1= the rating mmmediately after the first effort to explain. T3 15 the rating after an attempt to answer
a diagnostic guestion. T4 15 the re-rating of cne’s mitial knowledge provided afier reading an expert explanation.
T5 is the rating of one's cwrrent knowledze acquired as a vesult of reading an expert explanation. and 15 essentially
a mampulaton check. Self-ratings of knewledge in both Studies decrease as the vesult of efforts to explan
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Fig. 4. Self-ratings of knowledze averaged zcross all items and subjects by tme companng Studies 1 and 2 (Vale
smdents with orizmal sub-set of items) with Study 3 (regions! unrversity students with ongmal items) and Study 4
(Yale students wnth pew 1tems} The x-axis shows the sequence of self-ratings from Tome 1 to Time 5 (T1-T3) as
explained mm Fiz. 3.
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Fig_ 5. Studies 1 and 2 (Yale students with devices) compared to Study 8 (Expheit waming). The x-axs shows the
sequence of self-ratmgs from Tmme 1 to Time 4 (T1-T4) as explained in Fig. 3.
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Appendix A. Devices studies

A1 Devices studies stimuli
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Stimuli for Studies 1-4: 48 phenomena minially rated by parficipants

How a sewing machine works
How an L.CD screen works

How a can opener works

How a 35 mm camera (single-lens
reflex camera) makes images on film

How a zipper works

How a cellular phone works
How a greenhouse works

How a fluorescent light works

How a nuclear reactor produces
electricity

How a speedometer works

How the heart pumps blood

How a water faucet confrols water flow

How a quariz watch keeps time

How a VCE works

How a car’s gearbox works

How a cylinder lock opens with a key
How a helicopter flies

How a radio recerver works

How a telephone transmits sound
through wires

How a fireplace works

How a solid-fuel rocket produces thrust

How the aqualung (Scuba-gear)
regulates air-pressure

How a computer mouse confrols the
pointer on a cComputer screen

How a scanner capiures images

How a flush toilet operates

How a hydroelectric turbine changes water
pressure into electricity

How a car battery stores electricity

How a jet engine produces thrust

How a self~winding watch mins without
batteries

How a microchip processes information
How the U.5. Supreme Court determines
the constimtionality of laws

How a photocopier makes copies

How a car igmition system staris the engine

How the liver removes toxins from blood
How a car differential helps the car fum
How the presidenfial elections determine
the next president

How steam cenfral heating warms large
buildings

How a snare catches small amimals

How an incinerator works

How a television creates picthures

How a ball-point pen writes

How an electric motor changes electncity
mto movement

How piano keys make sounds

How a spray-bottle spravs liguids

How a manual clutch works

How an Fthernet network allows computers
tor share files

How a transistor works

How the brain coordinates behavior
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