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there is an upside: When encountering someone who previously irritated her, she
typically won't feel ill will, because she doesn’t recognize the person.

Unlike Sellers, most of us have (as Module 18 explains) a functioning area on the
underside of our brain’s right hemisphere that helps us recognize a familiar human
face as soon as we detect it—in only one-seventh of a second (Jacques & Rossion,
2006). This ability illustrates a broader principle. Nature’s sensory gifts enable each

animal to obtain essential information. Some examples:

* Frogs, which feed on flying insects, have cells in their eyes that fire only in
response to small, dark, moving objects. A frog could starve to death knee-
deep in motionless flies. But let one zoom by and the frog’s “bug detector”

cells snap awake.

e Male silkworm moths’ odor receptors can detect one-billionth of an ounce
of sex attractant per second released by a female one mile away. That is why

silkworms continue to be.

e Human ears are most sensitive to sound frequencies that include human

voices, especially a baby’s cry.

In this unit, we’ll look more closely at what psychologists have learned about

how we sense and perceive the world around us.

NVodule 16

Basic Principles of Sensation
and Perception
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Module Learning Objectives

Contrast sensation and perception, and explain the difference
between bottom-up and top-down processing.

Discuss how much information we can consciously attend to at once.
Identify the three steps that are basic to all our sensory systems.

Distinguish between absolute and difference thresholds, and discuss
whether we can sense and be affected by stimuli below the absolute
threshold.

H BEE E

Explain the function of sensory adaptation.
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sensation the process by which
our sensory receptors and nervous
system receive and represent
stimulus energies from our
environment.

perception the process of
organizing and interpreting
sensory information, enabling us to
recognize meaningful objects and
events.

bottom-up processing analysis
that begins with the sensory
receptors and works up to the
brain’s integration of sensory
information.

top-down processing
information processing guided by
higher-level mental processes, as
when we construct perceptions
drawing on our experience and
expectations.

selective attention the focusing
of conscious awareness on a
particular stimulus.

Figure 16.1

What’s going on here? Our
sensory and perceptual processes
work together to help us sort out
the complex images, including the
hidden couple in Sandro Del-Prete’s
drawing, The Flowering of Love.

Sandro Del-Prete

Unit IV Sensation and Perception

What are sensation and perception? What do we mean by bottom-up
processing and top-down processing?

RiE]

Sellers’ curious mix of “perfect vision” and face blindness illustrates the distinction between
sensation and perception. When she looks at a friend, her sensation is normal: Her senses
detect the same information yours would, and they transmit that information to her brain.
And her perception—the processes by which her brain organizes and interprets sensory
input—is almost normal. Thus, she may recognize people from their hair, gait, voice, or par-
ticular physique, just not their face. Her experience is much like the struggle you or I would
have trying to recognize a specific penguin in a group of waddling penguins.

In our everyday experiences, sensation and perception blend into one continuous pro-
cess. In this module, we slow down that process to study its parts, but in real life, our sensory
and perceptual processes work together to help us decipher the world around us.

e Our bottom-up processing starts at the sensory receptors and works up to higher
levels of processing.

¢ Our top-down processing constructs perceptions from the sensory input by
drawing on our experience and expectations.

As our brain absorbs the information in FIGURE 16.1, bottom-up processing enables
our sensory systems to detect the lines, angles, and colors that form the flower and leaves.
Using top-down processing we interpret what our senses detect.

But how do we do it? How do we create meaning from the blizzard of sensory stimuli
bombarding our bodies 24 hours a day? Meanwhile, in a silent, cushioned, inner world, our
brain floats in utter darkness. By itself, it sees nothing. It hears nothing. It feels nothing. So,
how does the world out there get in? To phrase the question scientifically: How do we construct
our representations of the external world? How do a campfire’s flicker, crackle, and smoky
scent activate neural connections? And how, from this living neurochemistry, do we cre-
ate our conscious experience of the fire’s motion and temperature, its aroma and beauty?
In search of answers to such questions, let’s look at some processes that cut across all our
sensory systems. To begin, where is the border between our conscious and unconscious
awareness, and what stimuli cross that threshold?

Selective Attention
| How much information do we consciously attend to at once?

Through selective attention, your awareness focuses, like a flashlight beam, on a minute
aspect of all that you experience. By one estimate, your five senses take in 11,000,000 bits
of information per second, of which you consciously process about 40 (Wilson, 2002). Yet
your mind’s unconscious track intuitively makes great use of the other 10,999,960 bits. Until
reading this sentence, for example, you have been unaware that your shoes are pressing
against your feet or that your nose is in your line of vision. Now, suddenly, your attentional
spotlight shifts. Your feet feel encased, your nose stubbornly intrudes on the words before
you. While focusing on these words, you've also been blocking other parts of your environ-
ment from awareness, though your peripheral vision would let you see them easily. You can
change that. As you stare at the X below, notice what surrounds these sentences (the edges
of the page, the desktop, the floor).

X
A classic example of selective attention is the cocktail party effect—your ability to attend

to only one voice among many (while also being able to detect your own name in an unat-
tended voice). This effect might have prevented an embarrassing and dangerous situation in
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2009, when two commercial airline pilots “lost track of time.” Focused on their laptops and
conversation, they ignored alarmed air traffic controllers” attempts to reach them as they
overflew their Minneapolis destination by 150 miles. If only the controllers had known and
spoken the pilots’names.

Selective Attention and Accidents

Text or talk on the phone while driving, or attend to a music player or GPS, and your selec-
tive attention will shift back and forth between the road and its electronic competition. But
when a demanding situation requires it, you'll probably give the road your full attention.
You'll probably also blink less. When focused on a task, such as reading, people blink less
than when their mind is wandering (Smilek et al., 2010). If you want to know whether your
dinner companion is focused on what you're saying, watch for eyeblinks and hope there
won't be too many.

We pay a toll for switching attentional gears, especially when we shift to complex tasks, like
noticing and avoiding cars around us. The toll is a slight and sometimes fatal delay in coping
(Rubenstein et al., 2001). About 28 percent of traffic accidents occur when people are chatting
on cell phones or texting (National Safety Council, 2010). One study tracked long-haul truck
drivers for 18 months. The video cameras mounted in their cabs showed they were at 23 times
greater risk of a collision while texting (VITL 2009). Mindful of such findings, the United States
in 2010 banned truckers and bus drivers from texting while driving (Halsey, 2010).

It’s not just truck drivers who are at risk. One in four teen drivers with cell phones
admit to texting while driving (Pew, 2009). Multitasking comes at a cost: {MRI scans offer a
biological account of how multitasking distracts from brain resources allocated to driving.
They show that brain activity in areas vital to driving decreases an average 37 percent when
a driver is attending to conversation (Just et al., 2008).

Even hands-free cell-phone talking is more distracting than a conversation with pas-
sengers, who can see the driving demands and pause the conversation. When University
of Sydney researchers analyzed phone re-
cords for the moments before a car crash,
they found that cell-phone users (even with
hands-free sets) were four times more at risk
(McEvoy et al., 2005, 2007). Having a passen-
ger increased risk only 1.6 times. This risk dif-
ference also appeared in an experiment that
asked drivers to pull off at a freeway rest stop
8 miles ahead. Of drivers conversing with a
passenger, 88 percent did so. Of those talk-

ing on a cell phone, 50 percent drove on by . H —
“lwasn'’t texting. I was building this ship in a bottle.”

(Strayer & Drews, 2007).

SALLY FORTH

RESEARCH SHOWS
EFFICIENCY IS CUT

I CAN DRIVE AND
USE A CELL PHONE
WITHOUT A PROBLEM.

BESIDES, I'M WIRED

FOR MULTI-TASKING. NO, NOT YOu.

WELL, IT'S
HARDER TO FOCUS
ATTENTION THAN

IT IS TO DIVIDE IT. ¢

Sally Forth
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“Has a generation of texters,
surfers, and twitterers evolved the
enviable ability to process multiple
streams of novel information

in parallel? Most cognitive
psychologists doubt it.” -STEvEN
PiNnkeR, “NoT At ALL,” 2010

AP® Exam Tip

You may wish to think about
how the information on selective
attention relates to something a
little less dangerous: studying.
The same principles apply. The
more time you spend texting,
tweeting, and Facebooking, the
less focused you'll be on the
material you’re trying to master.
A better strategy is to spend 25
minutes doing schoolwork and
schoolwork alone. Then you
can reward yourself with a few

WHATZ2 SAY THAT AGAIN.
I'M TALKING TO SALLY.

minutes of social networking. j

© The New Yorker Collection, 2009, Robert Leighton

from cartoonbank.com. All Rights Reserved.

Driven to distraction

In driving-simulation
experiments, people whose
attention is diverted by cell-
phone conversation make
more driving errors.
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inattentional blindness failing
to see visible objects when our
attention is directed elsewhere.

change blindness failing to

notice changes in the environment.

Most European countries and American states now ban hand-held cell phones while
driving (Rosenthal, 2009). Engineers are also devising ways to monitor drivers’ gaze and to
direct their attention back to the road (Lee, 2009).

Selective Inattention

At the level of conscious awareness, we are “blind” to all but a tiny sliver of visual stimuli.
Researchers demonstrated this inattentional blindness dramatically by showing people
a 1-minute video in which images of three black-shirted men tossing a basketball were
superimposed over the images of three white-shirted players (Neisser, 1979; Becklen &
Cervone, 1983). The viewers’ supposed task was to press a key every time a black-shirted
player passed the ball. Most focused their attention so completely on the game that they
failed to notice a young woman carrying an umbrella saunter across the screen midway
through the video (FIGURE 16.2). Seeing a replay of the video, viewers were astonished to
see her (Mack & Rock, 2000). This inattentional blindness is a by-product of what we are
really good at: focusing attention on some part of our environment.

In a repeat of the experiment, smart-aleck researchers Daniel Simons and Christopher
Chabris (1999) sent a gorilla-suited assistant through the swirl of players. During its 5- to
9-second cameo appearance, the gorilla paused to thump its chest. Still, half the conscientious
pass-counting viewers failed to see it. In another follow-up experiment, only 1 in 4 students
engrossed in a cell-phone conversation while crossing a campus square noticed a clown-suited
unicyclist in their midst (Hyman et al., 2010). (Most of those not on the phone did notice.) At-
tention is powerfully selective. Your conscious mind is in one place at a time.

Given that most people miss someone in a gorilla or clown suit while their attention is
riveted elsewhere, imagine the fun that magicians can have by manipulating our selective
attention. Misdirect people’s attention and they will miss the hand slipping into the pocket.
“Every time you perform a magic trick, you're engaging in experimental psychology,” says
Teller, a magician and master of mind-messing methods (2009).

Magicians also exploit a form of inattentional blindness called change blindness. By
selectively riveting our attention on their left hand’s dramatic act, we fail to notice changes
made with their other hand. In laboratory experiments, viewers didn’t notice that, after a brief
visual interruption, a big Coke bottle had disappeared, a railing had risen, or clothing color
had changed (Chabris & Simons, 2010; Resnick et al., 1997). Focused on giving directions to
a construction worker, two out of three people also failed to notice when he was replaced by
another worker during a staged interruption (FIGURE 16.3). Out of sight, out of mind.

Figure 16.2

Testing selective attention In
this classic experiment, viewers who
were attending to basketball tosses
among the black-shirted players
usually failed to notice the umbrella-
toting woman sauntering across the
screen. (From Neisser, 1979.)
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An equally astonishing form of inattention is choice blindness. At one Swedish super-
market, people tasted two jams, indicated their preference, and then tasted again their pre-
ferred jam and explained their preference. Fooled by trick jars (see FIGURE 16.4) most
people didn't notice that they were actually “retasting” their nonpreferred jam.

Figure 16.3

Change blindness While

a man (white hair) provides
directions to a construction
worker, two experimenters rudely
pass between them. During this
interruption, the original worker
switches places with another
person wearing different-colored
clothing. Most people, focused
on their direction giving, do not
notice the switch.

Image is from the research paper by Lars Hall,
Petter Johansson, and colleagues (20

Some stimuli, however, are so powerful, so strikingly distinct, that we experience pop-
out, as when we notice an angry face in a crowd. We don’t choose to attend to these stimuli;
they draw our eye and demand our attention.

Our selective attention extends even into our sleep, as we will see.

Transduction

I What three steps are basic to all our sensory systems?

Every second of every day, our sensory systems perform an amazing feat: They convert one
form of energy into another. Vision processes light energy. Hearing processes sound waves.
All our senses

®  receive sensory stimulation, often using specialized receptor cells.
* transform that stimulation into neural impulses.

e deliver the neural information to our brain.

The process of converting one form of energy into another that your brain can use is
called transduction. Later in this unit, we’ll focus on individual sensory systems. How do
we see? Hear? Feel pain? Taste? Smell? Keep our balance? In each case, we'll consider these
three steps—receiving, transforming, and delivering the information to the brain. We'll also
see what psychophysics has discovered about the physical energy we can detect and its
effects on our psychological experiences.

First, though, let’s explore some strengths and weaknesses in our ability to detect and
interpret stimuli in the vast sea of energy around us.

Figure 16.4

Marketplace magic Prankster
researchers Lars Hall, Petter
Johansson, and colleagues (2010)
invited people to sample two jams
and pick one to retaste. By flipping the
jars after putting the lids back on, the
researchers actually induced people
to “resample” their nonchosen jam.
Yet, even when asked whether they
noticed anything odd, most tasters
were choice blind. Even when given
markedly different jams, they usually
failed to notice the switch.

transduction conversion of one
form of energy into another. In
sensation, the transforming of
stimulus energies, such as sights,
sounds, and smells, into neural
impulses our brain can interpret.

psychophysics the study

of relationships between the
physical characteristics of stimuli,
such as their intensity, and our
psychological experience of them.
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absolute threshold the
minimum stimulation needed to
detect a particular stimulus 50
percent of the time.

signal detection theory a theory
predicting how and when we detect
the presence of a faint stimulus
(signal) amid background stimulation
(noise). Assumes that there is no
single absolute threshold and that
detection depends partly on a
person’s experience, expectations,
motivation, and alertness.

Try This IR

Try out this old riddle on a couple of
friends. “You’re driving a bus with
12 passengers. At your first stop, 6
passengers get off. At the second
stop, 3 get off. At the third stop, 2
more get off but 3 new people get
on. What color are the bus driver’s
eyes?” Do your friends detect the
signal—who is the bus driver? —

amid the accompanying noise? J

Unit IV Sensation and Perception

Thresholds

What are the absolute and difference thresholds, and do stimuli

—J below the absolute threshold have any influence on us?

At this moment, you and I are being struck by X-rays and radio waves, ultraviolet and infra-
red light, and sound waves of very high and very low frequencies. To all of these we are blind
and deaf. Other animals with differing needs detect a world that lies beyond our experience.
Migrating birds stay on course aided by an internal magnetic compass. Bats and dolphins
locate prey using sonar, bouncing echoing sound off objects. Bees navigate on cloudy days
by detecting invisible (to us) polarized light.

The shades on our own senses are open just a crack, allowing us a restricted awareness
of this vast sea of energy. But for our needs, this is enough.

Absolute Thresholds

To some kinds of stimuli we are exquisitely sensitive. Standing atop a mountain on an ut-
terly dark, clear night, most of us could see a candle flame atop another mountain 30 miles
away. We could feel the wing of a bee falling on our cheek. We could smell a single drop of
perfume in a three-room apartment (Galanter, 1962).

German scientist and philosopher Gustav Fechner (1801-1887) studied our awareness
of these faint stimuli and called them our absolute thresholds—the minimum stimula-
tion necessary to detect a particular light, sound, pressure, taste, or odor 50 percent of the
time. To test your absolute threshold for sounds, a hearing specialist would expose each of
your ears to varying sound levels. For each tone, the test would define where half the time
you could detect the sound and half the time you could not. That 50-50 point would define
your absolute threshold.

Detecting a weak stimulus, or signal, depends not only on the signal’s strength (such as
a hearing-test tone) but also on our psychological state—our experience, expectations, mo-
tivation, and alertness. Signal detection theory predicts when we will detect weak signals
(measured as our ratio of “hits” to “false alarms”) (FIGURE 16.5). Signal detection theorists
seek to understand why people respond differently to the same stimuli (have you ever noticed
that some teachers are much more likely than others to detect students texting during class?)
and why the same person’s reactions vary as circumstances change. Exhausted parents will
notice the faintest whimper from a newborn’s cradle while failing to notice louder, unimport-
ant sounds. Lonely, anxious people at speed-dating events also respond with a low threshold
and thus tend to be unselective in reaching out to potential dates (McClure et al., 2010).

© Inspirestock/Corbis

Figure 16.5

Signal detection What three factors will
make it more likely that you correctly detect a
text message?

"1I8[e 84 NOA (€) "puodsal pue abessawl 1xa)]
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Percentage Figure 16.6

of correct
detections Absolute threshold Can|
detect this sound? An absolute
threshold is the intensity at which

AJ Photo/Science Source

& a person can detect a stimulus
half the time. Hearing tests locate
these thresholds for various

50 frequency levels. Stimuli below
your absolute threshold are
subliminal.

25 Subliminal

stimuli
0
Low Absolute Medium
threshold

Intensity of stimulus ——»

Stimuli you cannot detect 50 percent of the time are subliminal—below your absolute
threshold (FIGURE 16.6). Under certain conditions, you can be affected by stimuli so weak sl beleyy euet bzl
that you don’t consciously notice them. An unnoticed image or word can reach your visual threshold for conscious awareness.
cortex and briefly prime your response to a later question. In a typical experiment, the im-
age or word is quickly flashed, then replaced by a masking stimulus that interrupts the brain’s

priming the activation, often
unconsciously, of certain
associations, thus predisposing

processing before conscious perception (Van den Bussche et al., 2009). For example, one ex- one’s perception, memory, or
periment subliminally flashed either emotionally positive scenes (kittens, a romantic couple) response.

or negative scenes (a werewolf, a dead body) an instant before participants viewed slides of

people (Krosnick et al., 1992). The participants consciously perceived either scene as only a =, .cccccocccococoooooo. N

flash of light. Yet the people somehow looked nicer if their image immediately followed un-
perceived kittens rather than an unperceived werewolf. As other experiments confirm, we can
evaluate a stimulus even when we are not aware of it—and even when we are unaware of our
evaluation (Ferguson & Zayas, 2009).

How do we feel or respond to what we do not know and cannot describe? An imper-
ceptibly brief stimulus often triggers a weak response that can be detected by brain scanning
(Blankenburg et al., 2003; Haynes & Rees, 2005, 2006). Only when the stimulus triggers
synchronized activity in several brain areas does it reach consciousness (Dehaene, 2009).
Once again we see the dual-track mind at work: Much of our information processing occurs
automatically, out of sight, off the radar screen of our conscious mind.

So can we be controlled by subliminal messages? For more on that ques-
tion, see Thinking Critically About: Can Subliminal Messages Control Our
Behavior? on the next page.

“The heart has its reasons which :
reason does not know.” -PAscAL, :
Pensees, 1670 |

Difference Thresholds

To function effectively, we need absolute thresholds low enough
to allow us to detect important sights, sounds, textures, tastes,
and smells. We also need to detect small differences among stim-
uli. A musician must detect minute discrepancies when tuning
an instrument. Students in the hallway must detect the sound
of their friends’voices amid all the other voices. Even after living
two years in Scotland, sheep baa’s all sound alike to my ears.
But not to those of ewes, which I have observed streaking, after
shearing, directly to the baa of their lamb amid the chorus of
other distressed lambs.
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Thinking Critically About

Can Subliminal Messages Control Our Behavior?

Hoping to penetrate our unconscious, entrepreneurs offer au-
dio and video programs to help us lose weight, stop smoking,
or improve our memories. Soothing ocean sounds may mask
messages we cannot consciously hear: “I am thin”; “Smoke
tastes bad”; or “I do well on tests—I have total recall of infor-
mation.” Such claims make two assumptions: (1) We can un-
consciously sense subliminal (literally, “below threshold”) stimuli.
(2) Without our awareness, these stimuli have extraordinary
suggestive powers. Can we? Do they?

As we have seen, subliminal sensation is a fact. Remember
that an “absolute” threshold is merely the point at which we can
detect a stimulus half the time. At or slightly below this thresh-
old, we will still detect the stimulus some of the time.

But does this mean that claims of subliminal persuasion
are also facts? The near-consensus among researchers is No.
The laboratory research reveals a subtle, fleeting effect. Priming
thirsty people with the subliminal word thirst might therefore, for
a moment, make a thirst-quenching beverage ad more persua-
sive (Strahan et al., 2002). Likewise, priming thirsty people with
Lipton Iced Tea may increase their choosing the primed brand
(Karremans et al., 2006; Veltkamp et al., 2011; Verwijmeren
et al.,, 2011a,b). But the subliminal-message hucksters claim
something different: a powerful, enduring effect on behavior.

To test whether subliminal recordings have this enduring ef-
fect, researchers randomly assigned university students to lis-
ten daily for 5 weeks to commercial subliminal messages claim-
ing to improve either self-esteem or memory (Greenwald et al.,
1991, 1992). But the researchers played a practical joke and
switched half the labels. Some students who thought they were
receiving affirmations of self-esteem were actually hearing the
memory-enhancement message. Others got the self-esteem
message but thought their memory was being recharged.

Were the recordings effective? Students’ test scores for
self-esteem and memory, taken before and after the 5 weeks,
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Subliminal
persuasion?
Although subliminally
presented stimuli can
subtly influence people,
experiments discount
attempts at subliminal
advertising and self-
improvement. (The
playful message here is
not actually subliminal —
because you can easily
perceive it.)

revealed no effects. Yet the students perceived themselves re-
ceiving the benefits they expected. Those who thought they
had heard a memory recording believed their memories had
improved. Those who thought they had heard a self-esteem
recording believed their self-esteem had grown. (Reading this
research, one hears echoes of the testimonies that ooze from
ads for such products. Some customers, having bought what
is not supposed to be heard [and having indeed not heard itl]
offer testimonials like, “l really know that your recordings were
invaluable in reprogramming my mind.”)

Over a decade, Greenwald conducted 16 double-blind ex-
periments evaluating subliminal self-help recordings. His results
were uniform: Not one of the recordings helped more than a
placebo (Greenwald, 1992). And placebos, you may remember,
work only because we believe they will work.

J

The LORD is my shepherd;

I shall not want.

The difference
threshold In this
computer-generated copy
of the Twenty-third Psalm,
each line of the typeface
increases slightly. How
many lines are required for
you to experience a just
noticeable difference?

He maketh me to lie down
in green pastures:
he leadeth me
beside the still waters.
He restoreth my soul:
he leadeth me
in the paths of righteousness
for his name’s sake.
Yea, though I walk through the valley
of the shadow of death,
I will fear no evil:
for thou art with me;
thy rod and thy staff
they comfort me.
Thou preparest a table before me
in the
thou anointest my head with oil,
my cup runneth over.
Surely goodness and mercy
shall follow me
all the days of my life:
and | will dwell
in the house of the LORD
for ever.

presence of mine enemies:

The difference threshold (or the just noticeable
difference [jnd]) is the minimum difference a person
can detect between any two stimuli half the time.
That difference threshold increases with the size of
the stimulus. Thus, if you add 1 ounce to a 10-ounce
weight, you will detect the difference; add 1 ounce to a
100-ounce weight and you probably will not.

In the nineteenth century, Ernst Weber noted
something so simple and so widely applicable that we
still refer to it as Weber’s law. This law states that for
an average person to perceive a difference, two stimuli
must differ by a constant minimum percentage (not a
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constant amount). The exact proportion varies, depending on the stimulus. Two lights, for
example, must differ in intensity by 8 percent. Two objects must differ in weight by 2 per-
cent. And two tones must differ in frequency by only 0.3 percent (Teghtsoonian, 1971). For
example, to be perceptibly different, a 50-ounce weight must differ from another by about
an ounce, a 100-ounce weight by about 2 ounces.

Sensory Adaptation
| What is the function of sensory adaptation?

Entering your neighbors’ living room, you smell a musty odor. You wonder how they can
stand it, but within minutes you no longer notice it. Sensory adaptation has come to your
rescue. When we are constantly exposed to a stimulus that does not change, we become less
aware of it because our nerve cells fire less frequently. (To experience sensory adaptation,
move your watch up your wrist an inch: You will feel it—but only for a few moments.)

Why, then, if we stare at an object without flinching, does it not vanish from sight? Be-
cause, unnoticed by us, our eyes are always moving. This continual flitting from one spot to
another ensures that stimulation on the eyes’receptors continually changes (FIGURE 16.7).

What if we actually could stop our eyes from moving? Would sights seem to vanish,
as odors do? To find out, psychologists have devised ingenious instruments that maintain
a constant image on the eye’s inner surface. Imagine that we have fitted a volunteer, Mary,
with one of these instruments—a miniature projector mounted on a contact lens (FIGURE
16.8a on the next page). When Mary’s eye moves, the image from the projector moves as
well. So everywhere that Mary looks, the scene is sure to go.

If we project images through this instrument, what will Mary see? At first, she will see
the complete image. But within a few seconds, as her sensory system begins to fatigue,
things get weird. Bit by bit, the image vanishes, only to reappear and then disappear—often
in fragments (Figure 16.8b).

Although sensory adaptation reduces our sensitivity, it offers an important benefit: free-
dom to focus on informative changes in our environment without being distracted by back-
ground chatter. Stinky or heavily perfumed classmates don’t notice their odor because, like
you and me, they adapt to what’s constant and detect only change. Our sensory receptors
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difference threshold the
minimum difference between two
stimuli required for detection 50
percent of the time. We experience
the difference threshold as a just
noticeable difference (or jnd).

Weber’s law the principle that,

to be perceived as different, two
stimuli must differ by a constant
minimum percentage (rather than a
constant amount).

sensory adaptation diminished
sensitivity as a consequence of
constant stimulation.

“We need above all to know |
about changes; no one wants or :
needs to be reminded 16 hours :
a day that his shoes are on.” |
-NEUROSCIENTIST DAVID HUBEL (1979) :

Figure 16.7

John M. Henderson

The jumpy eye Our gaze jumps
from one spot to another every

third of a second or so, as eye-
tracking equipment illustrated in this
photograph of Edinburgh’s Princes
Street Gardens (Henderson, 2007).
The circles represent fixations, and the
numbers indicate the time of fixation

in milliseconds (300 milliseconds =
three-tenths of a second).
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Figure 16.8

reserved.)

Sensory adaptation: Now you
see it, now you don’t!

(a) A projector mounted on a contact
lens makes the projected image
move with the eye. (b) Initially, the
person sees the stabilized image,
but soon she sees fragments

fading and reappearing. (From
“Stabilized images on the retina,” by
R. M. Pritchard. Copyright © 1961
Scientific American, Inc. All rights

@ (b)

are alert to novelty; bore them with repetition and they free our attention for more impor-
tant things. We will see this principle again and again: We perceive the world not exactly as it
is, but as it is useful for us to perceive it.

Our sensitivity to changing stimulation helps explain television’s attention-grabbing pow-
er. Cuts, edits, zooms, pans, sudden noises—all demand attention. The phenomenon is irresist-
ible even to TV researchers. One noted that even during interesting conversations, “I cannot for
the life of me stop from periodically glancing over to the screen” (Tannenbaum, 2002).

Sensory adaptation even influences our perceptions of emotions. By creating a 50-50
morphed blend of an angry and a scared face, researchers showed that our visual system
adapts to a static facial expression by becoming less responsive to it (Butler et al., 2008)
(FIGURE 16.9).

Sensory adaptation and sensory thresholds are important ingredients in our percep-
tions of the world around us. Much of what we perceive comes not just from what’s “out
there” but also from what’s behind our eyes and between our ears.

Figure 16.9

Emotion adaptation Gaze
at the angry face on the left for
20 to 30 seconds, then look at
the center face (looks scared,
yes?). Then gaze at the scared
face on the right for 20 to 30
seconds, before returning to
the center face (now looks
angry, yes?).

permission from Elsevier.

Christopher J. Fox, Jason J. S. Barton. Factors contributing to the

Reprinted from Brain Research, Vol 1191, Andrea Butler, Ipek Oruc,
adaptation after effects of facial expression, Pg 116126, 2008, with

Before You Move On

» ASK YOURSELF
Can you recall a recent time when, your attention focused on one thing, you were oblivious
to something else (perhaps to pain, to someone’s approach, or to background music)?

» TEST YOURSELF
Explain how Heather Sellers’ experience of prosopagnosia illustrates the difference between
sensation and perception.

Answers to the Test Yourself questions can be found in Appendix E at the end of the book.
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What are sensation and perception? What

~= do we mean by bottom-up processing and

top-down processing?

Sensation is the process by which our sensory receptors
and nervous system receive and represent stimulus
energies from our environment. Perception is the process
of organizing and interpreting this information, enabling
recognition of meaningful events. Sensation and
perception are actually parts of one continuous process.

Bottom-up processing is sensory analysis that begins at the
entry level, with information flowing from the sensory
receptors to the brain. Top-down processing is information
processing guided by high-level mental processes, as
when we construct perceptions by filtering information
through our experience and expectations.

How much information do we consciously

~ attend to at once?

We selectively attend to, and process, a very limited portion of
incoming information, blocking out much and often shifting
the spotlight of our attention from one thing to another.

Focused intently on one task, we often display inattentional
blindness (including change blindness) to other events and
changes around us.

What three steps are basic to all our

¢ sensory systems?

Our senses (1) receive sensory stimulation (often using
specialized receptor cells); (2) transform that stimulation
into neural impulses; and (3) deliver the neural
information to the brain. Transduction is the process of
converting one form of energy into another.

Multiple-Choice Questions

1. What occurs when experiences influence our

interpretation of data?

Selective attention
Transduction
Bottom-up processing
Top-down processing
Signal detection theory

©ap o

Basic Principles of Sensation and Perception

—
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Researchers in psychophysics study the relationships
between stimuli’s physical characteristics and our
psychological experience of them.

What are the absolute and difference
thresholds, and do stimuli below the absolute
threshold have any influence on us?

Our absolute threshold for any stimulus is the minimum
stimulation necessary for us to be consciously aware of
it 50 percent of the time. Signal detection theory predicts
how and when we will detect a faint stimulus amid
background noise. Individual absolute thresholds vary,
depending on the strength of the signal and also on our
experience, expectations, motivation, and alertness.

Our difference threshold (also called just noticeable difference,
or jud) is the difference we can discern between two
stimuli 50 percent of the time. Weber’s law states that

two stimuli must differ by a constant percentage (not a
constant amount) to be perceived as different.

Priming shows that we can process some information
from stimuli below our absolute threshold for conscious
awareness. But the effect is too fleeting to enable people
to exploit us with subliminal messages.

What is the function of sensory adaptation?

Sensory adaptation (our diminished sensitivity to constant
or routine odors, sights, sounds, and touches) focuses our
attention on informative changes in our environment.

2. What principle states that to be perceived as different,

two stimuli must differ by a minimum percentage rather
than a constant amount?

Absolute threshold
Different threshold
Signal detection theory
Priming

Weber’s law

°Can o
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3. What do we call the conversion of stimulus energies, like
sights and sounds, into neural impulses?

a. Transduction

b. Perception

c. Priming

d. Signal detection theory
e. Threshold

4. Natalia is washing her hands and adjusts the faucet
handle until the water feels just slightly hotter than it did
before. Natalia’s adjustment until she feels a difference is
an example of

a. asubliminal stimulus.
an absolute threshold.
a difference threshold.
signal detection.
Weber’s law.

o op o

Practice FRQs

1. Explain how bottom-up and top-down processes work
together to help us decipher the world around us..

Answer

1 point: Bottom-up processing starts at the sensory
receptors and works up to higher levels of processing.

1 point: Top-down processing constructs perceptions
from the sensory input by drawing on our experience and
expectations.

5. Tyshane went swimming with friends who did not want

to get into the pool because the water felt cold. Tyshane
jumped in and after a few minutes declared, “It was cold
when [ first got in, but now my body is used to it. Come
onin!” Tyshane’s body became accustomed to the water
due to

a. perceptual set.
absolute threshold.
difference threshold.
selective attention.
sensory adaptation.

®an T

. Marisol is planning a ski trip for spring break. Define

absolute threshold and difference threshold, and explain
how each one might play a role in her perception of the
winter weather she will experience.

(4 points)
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Influences on Perception

Module Learning Objectives

Explain how our expectations, contexts, emotions, and
—J motivation influence our perceptions.

List the claims of ESP, and discuss the conclusions of most
research psychologists after putting these claims to the test.

Perceptual Set

How do our expectations, contexts, emotions, and motivation
—J influence our perceptions?

As everyone knows, to see is to believe. As we less fully appreciate, to believe is to see.

Through experience, we come to expect certain results. Those expectations may give us

a perceptual set, a set of mental tendencies and assumptions that greatly affects (top- perceptual set a mental

down) what we perceive. Perceptual set can influence what we hear, taste, feel, and see. Pr_ediSPOSition to perceive one
Consider: Is the image in the center picture of FIGURE 17.1 a young woman'’s profile Uil e

or an old woman? What we see in such a drawing can be influenced by first looking at

either of the two unambiguous versions (Boring, 1930).
Everyday examples of perceptual set abound. In 1972, a British newspaper published

unretouched photographs of a “monster” in Scotland’s Loch Ness—*the most amazing

Figure 17.1

Perceptual set Show

a friend either the left or
right image. Then show
the center image and

ask, “What do you see?”
Whether your friend reports
seeing a young woman’s
profile or an old woman
may depend on which of
the other two drawings
was viewed first. In each of
those images, the meaning
is clear, and it will establish
perceptual expectations.




164

© The New Yorker Collection, 2002, Leo Cullum from cartoonbank.com.
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pictures ever taken,” stated the paper. If this information creates in you the same ex-
pectations it did in most of the paper’s readers, you, too, will see the monster in a simi-
lar photo in FIGURE 17.2. But when a skeptical researcher approached the
photos with different expectations, he saw a curved tree limb—as had others
the day the photo was shot (Campbell, 1986). With this different perceptual
set, you may now notice that the object is floating motionless, with ripples
&=  outward in all directions—hardly what we would expect of a lively monster.
o Once we have formed a wrong idea about reality, we have more difficulty see-
ing the truth.

fe=t "’; G Perceptual set can also affect what we hear. Consider the kindly airline pilot

M who, on a takeoff run, looked over at his depressed co-pilot and said, “Cheer
up.” Expecting to hear the usual “Gear up,” the co-pilot promptly raised the wheels—before
they left the ground (Reason & Mycielska, 1982).

Figure 17.2

When shown the phrase

Mary had a

a little lamb
many people perceive what they
expect, and miss the repeated
word. Did you?

“We hear and apprehend only i
what we already half know.” :
-HenRY DaviD THOREAU, JOURNAL, :
1860 |

Believing is seeing What do you v - S

perceive? Is this Nessie, the Loch Ness
monster, or a log?

-__. ‘-ﬂ* e T - N

Hulton Archive/Getty Images

Perceptual set similarly affects taste. One experiment invited some bar patrons to
sample free beer (Lee et al., 2006). When researchers added a few drops of vinegar to a
brand-name beer, the tasters preferred it—unless they had been told they were drinking
vinegar-laced beer. Then they expected, and usually experienced, a worse taste. In another
experiment, preschool children, by a 6-to-1 margin, thought french fries tasted better when
served in a McDonald’s bag rather than a plain white bag (Robinson et al., 2007).

What determines our perceptual set? As Module 47 will explain, through experience we
form concepts, or schemas, that organize and allow us to interpret unfamiliar information.
Our pre-existing schemas for old women and young women, for monsters and tree limbs,
all influence how we interpret ambiguous sensations with top-down processing.

In everyday life, stereotypes about gender (another instance of perceptual set) can color
perception. Without the obvious cues of pink or blue, people will struggle over whether to
call the new baby “he” or “she.” But told an infant is “David,” people (especially children)
may perceive “him” as bigger and stronger than if the same infant is called “Diana” (Stern
& Karraker, 1989). Some differences, it seems, exist merely in the eyes of their beholders.

Context Effects

A given stimulus may trigger radically different perceptions, partly because of our differing
perceptual set, but also because of the immediate context. Some examples:
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Culture and context effects
What is above the woman’s head?
In a classic study from nearly a
half-century ago, most East Africans
perceived the woman as balancing
a metal box or can on her head

and the family as sitting under a
tree. Westerners, for whom corners
and boxlike architecture were

more common, were more likely to
perceive the family as being indoors,
with the woman sitting under a
window. (Adapted from Gregory &
Gombrich, 1973.)

Imagine hearing a noise interrupted by the words “eel is on the wagon.” Likely, you
would actually perceive the first word as wheel. Given “eel is on the orange,” you
would hear peel. This curious phenomenon, discovered by Richard Warren, suggests
that the brain can work backward in time to allow a later stimulus to determine how

we perceive an earlier one. The context
creates an expectation that, top-down,
influences our perception (Grossberg,
1995).

Does the pursuing dog in FIGURE 17.3
look bigger than the one being pursued? If
S0, you are experiencing a context effect.

How tall is the shorter player in
FIGURE 17.4?

Figure 17.3

The interplay between context and
emotional perception The context
makes the pursuing dog look bigger than
the pursued. It isn’t.

Dennis Geppert/Holland Sentinel

Figure 17.4

Big and “little” The “little guy”
shown here is actually a 6’9" former
Hope College basketball center who
would tower over most of us. But

he seemed like a short player when
matched in a semi-pro game against the
world’s tallest basketball player at that
time, 7'9" Sun Ming Ming from China.

Module 17
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“When you’re hitting the ball,

it comes at you looking like a
grapefruit. When you'’re not,

it looks like a blackeyed pea.”
-FormER MAJOR LEAGUE BASEBALL
PLAYER GEORGE ScoTT

Unit IV Sensation and Perception

Emotion and Motivation

Perceptions are influenced, top-down, not only by our expectations and by the context, but
also by our emotions and motivation.

Hearing sad rather than happy music can predispose people to perceive a sad mean-
ing in spoken homophonic words—mourning rather than morning, die rather than dye, pain
rather than pane (Halberstadt et al., 1995).

Researchers (Proffitt, 2006a,b; Schnall et al., 2008) have demonstrated the power of
emotions with other clever experiments showing that

e walking destinations look farther away to those who have been fatigued by prior
exercise.

e a hill looks steeper to those who are wearing a heavy backpack or have just been
exposed to sad, heavy classical music rather than light, bouncy music. As with so many
of life’s challenges, a hill also seems less steep to those with a friend beside them.

* atarget seems farther away to those throwing a heavy rather than a light object at it.

Even a softball appears bigger when you are hitting well, observed other researchers, after
asking players to choose a circle the size of the ball they had just hit well or poorly (Witt &
Proffitt, 2005). When angry, people more often perceive neutral objects as guns (Bauman &
DeSteno, 2010).

Motives also matter. Desired objects, such as a water bottle when thirsty, seem closer
(Balcetis & Dunning, 2010). This perceptual bias energizes our going for it. Our motives also
direct our perception of ambiguous images.

Emotions color our social perceptions, too. Spouses who feel loved and appreciated
perceive less threat in stressful marital events—“He’s just having a bad day” (Murray et al.,
2003). Professional referees, if told a soccer team has a history of aggressive behavior, will
assign more penalty cards after watching videotaped fouls (Jones et al., 2002).

* X X

Emotion and motivation clearly influence how we perceive sensations. But what to make of
extrasensory perception, which claims that perception can occur apart from sensory input? For
more on that question, see Thinking Critically About: ESP—Perception Without Sensation?

Before You Move On

» ASK YOURSELF
Can you recall a time when your expectations have predisposed how you perceived a
person (or group of people)?

» TEST YOURSELF
What type of evidence shows that, indeed, “there is more to perception than meets the
senses”?

Answers to the Test Yourself questions can be found in Appendix E at the end of the book.
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ESP—Perception Without Sensation?

What are the claims of ESP, and what
have most research psychologists
concluded after putting these claims to
the test?

Without sensory input, are we capable of extrasensory per-
ception (ESP)? Are there indeed people—any people—who
can read minds, see through walls, or foretell the future? Nearly
half of Americans believe there are (AP, 2007; Moore, 2005).

The most testable and, for this unit, most relevant parapsy-
chological concepts are

e telepathy: mind-to-mind communication.

e clairvoyance: perceiving remote events, such as a house
on fire in another state.

e precognition: perceiving future events, such as an
unexpected death in the next month.

Closely linked is psychokinesis, or “mind over matter,” such
as levitating a table or influencing the roll of a die. (The claim
is illustrated by the wry request, “Will all those who believe in
psychokinesis please raise my hand?”)

If ESP is real, we would need to overturn the scientific un-
derstanding that we are creatures whose minds are tied to our
physical brains and whose perceptual experiences of the world
are built of sensations. Sometimes new evidence does overturn
our scientific preconceptions. Science, as we will see through-
out this book, offers us various surprises—about the extent of
the unconscious mind, about the effects of emotions on health,
about what heals and what doesn’t, and much more.

Will you marry me, live happily for 2
yearg, become bored, pretend to Le
taking a pottery clace Lut actually ke
having an affair, thew agree to go to
marriage ¢oundeling to ¢tay together
for the ¢ake of our hyperactive ¢on,

Most research psychologists and scientists—including
96 percent of the scientists in the U.S. National Academy
of Sciences—are skeptical that paranormal phenomena ex-
ist (McConnell, 1991). But reputable universities in many lo-
cations, including Great Britain, the Netherlands, and Australia,
have added faculty chairs or research units in parapsychology
(Turpin, 2005). These researchers perform scientific experiments
searching for possible ESP and other paranormal phenomena.
Before seeing how parapsychologists do research on ESP, let’s
consider some popular beliefs.

PREMONITIONS OR PRETENSIONS?

Can psychics see into the future? Although one might wish for a
psychic stock forecaster, the tallied forecasts of “leading psychics”
reveal meager accuracy. During the 1990s, the tabloid psychics
were all wrong in predicting surprising events. (Madonna did not
become a gospel singer, the Statue of Liberty did not lose both
its arms in a terrorist blast, Queen Elizabeth did not abdicate her
throne to enter a convent.) And the new-century psychics have
missed the big-news events. Where were the psychics on 9/10
when we needed them? Why, despite a $50 million reward offered,
could none of them help locate terrorist Osama bin Laden after
the horror of 9/11, or step forward to predict the impending stock
crashes in 20087 In 30 years, unusual predictions have aimost
never come true, and psychics have virtually never anticipated any
of the year’s headline events (Emory, 2004, 2006). In 2010, when
a mine collapse trapped 33 miners, the Chilean government re-
portedly consulted four psychics. Their verdict? “They’re all dead”
(Kraul, 2010). But 69 days later, all 33 were rescued.

Moreover, the hundreds of psychic visions offered to police
departments have been no more accurate than guesses made
by others (Nickell, 1994, 2005; Radford, 2010; Reiser, 1982).
But their sheer volume does increase the odds of an occasional
correct guess, which psychics can then report to the media.
Police departments are wise to all this. When researchers asked
the police departments of America’s 50 largest cities whether
they ever had used psychics, 65 percent said No (Sweat &
Durm, 1993). Of those that had, not one had found them help-
ful. Vague predictions can also later be interpreted (“retrofitted”)

extrasensory perception (ESP) the controversial claim
that perception can occur apart from sensory input; includes
telepathy, clairvoyance, and precognition.

parapsychology the study of paranormal phenomena,
including ESP and psychokinesis.

(continued on next page) Y
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Thinking Critically About (continued)

to match events that provide a perceptual set for “understand-
ing” them. Nostradamus, a sixteenth-century French psychic,
explained in an unguarded moment that his ambiguous prophe-
cies “could not possibly be understood till they were interpreted
after the event and by it.”

Are the spontaneous “visions” of everyday people any more
accurate? Do dreams, for example, foretell the future, as people
from both Eastern and Western cultures tend to believe —mak-
ing some people more reluctant to fly after dreaming of a plane
crash (Morewedge & Norton, 2009)? Or do they only seem to
do so when we recall or reconstruct them in light of what has
already happened? Two Harvard psychologists tested the pro-
phetic power of dreams after superhero aviator Charles Lind-
bergh’s baby son was kidnapped and murdered in 1932, but
before the body was discovered (Murray & Wheeler, 1937).
When invited to report their dreams about the child, 1300 vi-
sionaries submitted dream reports. How many accurately en-
visioned the child dead? Five percent. And how many also
correctly anticipated the body’s location—buried among trees?
Only 4 of the 1300. Although this number was surely no better
than chance, to those 4 dreamers the accuracy of their appar-
ent precognitions must have seemed uncanny.

Given the billions of events in the world each day, and given
enough days, some stunning coincidences are sure to occur.
By one careful estimate, chance alone would predict that more
than a thousand times a day someone on Earth will think of
another person and then within the next five minutes will learn
of that person’s death (Charpak & Broch, 2004). Thus, when
explaining an astonishing event, we should “give chance a
chance” (Lilienfeld, 2009). With enough time and people, the
improbable becomes inevitable.

“To be sure of hitting the target, shoot first and call whatever you
hit the target.” -Writer-arTiST AsHLEIGH BRILLANT, 1933

N e e e e e e o = = —————————————————————— 7/
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: “A person who talks a lot is sometimes right.” -SpanisH ProvERB :
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PUTTING ESP TO EXPERIMENTAL TEST

When faced with claims of mind reading or out-of-body travel
or communication with the dead, how can we separate bizarre
ideas from those that sound strange but are true? At the heart
of science is a simple answer: Test them to see if they work. If
they do, so much the better for the ideas. If they don’t, so much
the better for our skepticism.

This scientific attitude has led both believers and skep-
tics to agree that what parapsychology needs is a reproduc-
ible phenomenon and a theory to explain it. Parapsychologist
Rhea White (1998) spoke for many in saying that “the image
of parapsychology that comes to my mind, based on nearly
44 years in the field, is that of a small airplane [that] has been
perpetually taxiing down the runway of the Empirical Science
Airport since 1882 . . . its movement punctuated occasionally
by lifting a few feet off the ground only to bump back down
on the tarmac once again. It has never taken off for any sus-
tained flight.”

How might we test ESP claims in a controlled, reproducible
experiment? An experiment differs from a staged demonstra-
tion. In the laboratory, the experimenter controls what the “psy-
chic” sees and hears. On stage, the psychic controls what the
audience sees and hears.

The search for a valid and reliable test of ESP has resulted
in thousands of experiments. After digesting data from 30 such
studies, parapsychologist Lance Storm and his colleagues
(2010a,b) concluded that, given participants with experience or
belief in ESP, there is “consistent and reliable” parapsychological
evidence. Psychologist Ray Hyman (2010), who has been
scrutinizing parapsychological research since 1957, replies that if
this is the best evidence, it fails to impress: “Parapsychology will
achieve scientific acceptability only when it provides a positive
theory with . . . independently replicable evidence. This is
something it has yet to achieve after more than a century.”

Daryl Bem (2011), a respected social psychologist, has
been a skeptic of stage psychics; he once quipped that “a psy-
chic is an actor playing the role of a psychic” (1984). Yet he has
reignited hopes for replicable evidence with nine experiments
that seemed to show people anticipating future events. In one,

“At the heart of science is an essential tension between two
seemingly contradictory attitudes—an openness to new ideas,
no matter how bizarre or counterintuitive they may be, and the
most ruthless skeptical scrutiny of all ideas, old and new.”
-CaRL SacaN (1987)

Magician Harry Houdini after fooling Sir Arthur Conan Doyle
with a pseudo-psychic trick: “Now | beg of you, Sir Arthur,
do not jump to the conclusion that certain things you see are
necessarily ‘supernatural,” or with the work of ‘spirits,” just

because you cannot explain them.” -Quotep sy WiLLiam KaLusH AND
LarRRY SLoMAN, THE SecreT LiFe oF Houpini, 2007




Thinking Critically About (continued)

Influences on Perception  Module 17

169

when an erotic scene was about to appear on a screen in one of
two randomly selected positions, Cornell University participants
guessed right 53.1 percent of the time (beating 50 percent by
a small but statistically significant margin). In another, people
viewed a set of words, took a recall test of those words, and
then rehearsed a randomly selected subset of those words.
People better remembered the rehearsed words—even when
the rehearsal took place after the recall test. The upcoming
rehearsal—a future event—apparently affected their ability to
recall words.

Bem wonders if his “anomalous” findings reflect an evolu-
tionary advantage to those who can precognitively anticipate
future dangers. Critics scoff. “If any of his claims were true,”
wrote cognitive scientist Douglas Hofstadter (2011), “then all of
the bases underlying contemporary science would be toppled,
and we would have to rethink everything about the nature of the
universe.” Moreover, if future events retroactively affect present
feelings, then why can’t people intuitively predict casino out-
comes or stock market futures?

Despite Bem’s research having survived critical reviews by a
top-tier journal, other critics found the methods “badly flawed”
(Alcock, 2011) or the statistical analyses “biased” (Wagenmak-
ers et al., 2011). “A result—especially one of this importance—
must recur several times in tests by independent and skeptical
researchers to gain scientific credibility,” observed astronomer
David Helfand (2011). “I have little doubt that Professor Bem’s
experiments will fail this test.”

Anticipating such skepticism, Bem has made his computer
materials available to anyone who wishes to replicate his stud-
ies, and replications are now under way. One research team has
already conducted five replications of Bem’s recall experiments
at various universities and found no precognition (Galak et al.,
2011). Regardless of the outcomes, science will have done its
work. It will have been open to a finding that challenges its own
worldview, and then, through follow-up research, it will have as-
sessed its validity. And that is how science sifts crazy-sounding
ideas, leaving most on the historical waste heap while occa-
sionally surprising us.

One skeptic, magician James Randi, has had a longstand-
ing offer of $1 million to be given “to anyone who proves a genu-
ine psychic power under proper observing conditions” (Randli,
1999; Thompson, 2010). French, Australian, and Indian groups
have made similar offers of up to 200,000 euros (CFl, 2003).
Large as these sums are, the scientific seal of approval would
be worth far more. To refute those who say there is no ESP,

Testing psychic powers in the British population

University of Hertfordshire psychologists created a “mind machine”
to see if people can influence or predict a coin toss (Wiseman &
Greening, 2002). Using a touch-sensitive screen, visitors to festivals
around the country were given four attempts to call heads or tails.
Using a random-number generator, a computer then decided the
outcome. When the experiment concluded in January 2000, nearly
28,000 people had predicted 110,959 tosses—with 49.8 percent
correct.

one need only produce a single person who can demonstrate
a single, reproducible ESP event. (To refute those who say pigs
can’t talk would take but one talking pig.) So far, no such person
has emerged.

Before You Move On

» ASK YOURSELF

Have you ever had what felt like an ESP experience?
Can you think of an explanation other than ESP for that
experience?

» TEST YOURSELF
What is the field of study that researches claims of
extrasensory perception (ESP)?

Answers to the Test Yourself questions can be found in Ap-
pendix E at the end of the book.

Courtesy of Claire Cole )
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Module 17 Review

How do our expectations, contexts,
“ emotions, and motivation influence our
perceptions?

®  Perceptual set is a mental predisposition that functions as a
lens through which we perceive the world.

® Our learned concepts (schemas) prime us to organize and
interpret ambiguous stimuli in certain ways.

e Our physical and emotional context, as well as our
motivation, can create expectations and color our
interpretation of events and behaviors.

Multiple-Choice Questions

1. What do we call a mental predisposition that influences
our interpretation of a stimulus?

a. A context effect

b. Perceptual set

c. Extrasensory perception
d. Emotion

e. Motivation

2. Kimberly tells her brother to put on a suit on a warm
summer day. Kimberly’s brother knows to put on a
swimsuit instead of a business suit because of

a. context.

b. ESP.

c. precognition.

d. bottom-up processing.
e. clairvoyance.

Practice FRQs

1. Martha is convinced she has extrasensory perception.
Explain what Martha'’s specific abilities would be if she
had each of the following forms of ESP:

¢ Telepathy
¢ (lairvoyance
¢ Precognition

Then, briefly explain why you should doubt her claims.

Answer

1 point: Telepathy: Martha would be able to use mind-to-
mind communication; that is, she is able to read someone’s
mind.

What are the claims of ESP, and what have
~~= most research psychologists concluded
after putting these claims to the test?

®  Parapsychology is the study of paranormal phenomena,
including extrasensory perception (ESP) and psychokinesis.

® The three most testable forms of ESP are telepathy (mind-
to-mind communication), clairvoyance (perceiving remote
events), and precognition (perceiving future events).

® Skeptics argue that (1) to believe in ESE, you must believe
the brain is capable of perceiving without sensory input,
and (2) researchers have been unable to replicate ESP
phenomena under controlled conditions.

3. Which of the following is produced by perceptual set?

a. Not noticing that the songs change in a restaurant

b. Noticing a difference in the weight of a friend from
one week to the next

c. Moving an arm quickly so that a mosquito flies away

d. Surprise at hearing an Oklahoma cowboy speak with
a British accent

e. Not noticing a watch on your wrist as the day
goes on

1 point: Clairvoyance: Martha would be able to perceive things
happening at a distance; that is, a cousin who lives in another
state just burnt her hand on the oven, and Martha feels it.

1 point: Precognition: Martha would be able to see future
events happen; that is, she knows a pop quiz will take place
next week.

1 point: There has never been a conclusive scientific
demonstration of extrasensory ability.

2. How can context effects, emotions, and motivation
trigger different perceptions of a single stimulus?

(3 points)



