Chapter 3 - Sensation and Perception
1. Anna is reading her psychology text. The activation of receptors in her retina is called ________; her interpretation of the stimuli as particular words is termed _______.

a. perception; perception as well

b. sensation; sensation also

c. sensation; perception

d. perception; sensation

Answer: c

Page: 61

Bloom’s Taxonomy: Application

Difficulty: Low

APA Goal: Goal 1: Knowledge Base of Psychology

2. The branch of psychology that studies the relation between attributes of the physical world and our psychological experience of those attributes is called _______.

a. physical psychology

b. astropsychology

c. parapsychology

d. psychophysics

Answer: d
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3. Dr. Breiland examines the relationship between the physical properties of light, such as its amplitude and wavelength, and humans’ perception of color. Which of the following terms MOST ACCURATELY describes Dr. Breiland’s field of study?

a. sensation
b. psychophysics
c. perception
d. experimental psychology

Answer: b
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4. Regarding sensation and perception, which of the following statements is TRUE?
a. Perception generally precedes sensation in our processing of a stimulus.
b. Sensation and perception are essentially synonyms.
c. Sensation involves the interpretation of a stimulus, whereas perception does not.
d. Sensation involves the activation of sense receptors; perception involves interpretation.
Answer: d
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5. We can detect a single drop of perfume diffused in an area the size of a one-bedroom apartment. This is an example of a(n)
a. absolute threshold.
b. difference threshold.
c. just noticeable difference.
d. psychophysical minimum.
Answer: a
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6. Which of the following most closely approximates the meaning of the term noise as psychophysicists use it?

a. loud sound

b. unpleasant sound

c. distraction

d. Either A or B

Answer: c
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7. A snack manufacturer finds that it must increase the salt content of its chips by 8 percent in order for a sample of consumers to notice that the chips are saltier than they were before. This example most nearly illustrates the concept of a(n)
a. absolute threshold.

b. difference threshold.

c. just noticeable difference.

d. Both B and C

Answer: d
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8. For a given stimulus dimension, such as weight, a JND (just noticeable difference) is a(n)
a. fixed value.

b. constant proportion.

c. variable proportion.

d. random value.

Answer: b
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9. Acme Snacks wants to make its chips saltier, but it doesn’t want to spend more than it has to on salt. A sample of consumers are asked to compare its current chip (saltiness = 100) with saltier versions and to indicate whether the new version is saltier. On average, sample consumers reliably say the new chip is saltier when its saltiness value is 108, but not when its saltiness value is below 108. Assuming Acme Snacks’ sample consumers are representative of people in general, which of the following best represents the JND for saltiness?

a. 8%

b. 108

c. 80%

d. 100

Answer: a
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10. The function relating the value of a stimulus along some dimension to the just noticeable difference is known as __________’s law.

a. Wernicke

b. Wundt

c. Weber

d. Wertheimer

Answer: c
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11. “It’s so noisy! How can you stand it?” remarks Caitlyn as the thruway traffic screams past her friend Dave’s ground floor apartment. “I don’t even notice it anymore,” Dave replies. This exchange best exemplifies the psychophysical concept of
a. adaptation.

b. accommodation.

c. adjustment.

d. attenuation.

Answer: a
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12. The smallest amount of a stimulus needed to detect that the stimulus is present is called its __________ threshold.

a. signal

b. difference

c. absolute

d. detection

Answer: c

Page: 62

Bloom’s Taxonomy: Knowledge

Difficulty: Medium

APA Goal: Goal 1: Knowledge Base of Psychology

13. Dr. Miller wants to determine the lightest touch that can be felt by various animals compared to humans.  He is interested in finding the _____ threshold for touch.

a. absolute

b. difference

c. human

d. adaptive

Answer: a
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14. In a psychophysical experiment, observers first view an adapting stimulus in which small dots on a computer screen all move steadily toward the right. They then view a test stimulus in which they have to determine whether a patch of dots is stationary or moving. Based on your text’s discussion, you might predict that the adapting stimulus would
a. decrease observers’ absolute threshold for motion detection.

b. increase observers’ absolute threshold for motion detection.

c. have little or no effect on observers’ absolute threshold for motion detection.

d. decrease observers’ difference threshold for motion detection.

Answer: b
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15. Megan is placed in a room and told to press a button each times she hears a sound become louder.  What is being measured?

a. difference threshold for sound

b. adaptation threshold for sound

c. absolute threshold for sound

d. level of auditory adaptation

Answer: a
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16. Why, really, do we adapt after prolonged exposure to a constant stimulus?

a. So we continue to respond to ongoing stimulation.
b. So we don’t become distracted by irrelevant changes in the environment.
c. So we detect potentially important changes in what’s going on.
d. So we don’t become overstimulated by the environment.
Answer: c
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17. When you first put your clothes on in the morning, you feel them on your skin.  However, within minutes, you no longer notice them.  What is this an example of?

a. accommodation

b. adaptation

c. habituation

d. sensitivity amnesia

Answer: b
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18. Which of the following statements most accurately describes the relationship between the electromagnetic spectrum and visible light?

a. The electromagnetic spectrum is just geek-speak for visible light. They’re the same thing.

b. The electromagnetic spectrum refers to a small portion of the spectrum of visible light.
c. A small portion of the electromagnetic spectrum is seen as visible light.
d. Most but not all of the electromagnetic spectrum is seen as visible light.
Answer: c
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19. Which of the following sequences accurately reflects the order in which light passes through the structures of the eye during vision?

a. pupil ( cornea ( lens ( retina

b. pupil ( lens ( cornea ( retina

c. cornea ( lens ( pupil ( retina

d. cornea ( pupil ( lens ( retina

Answer: d
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20. Which of the following structures of the eye is CORRECTLY matched with its function?

a. cornea—focuses light on the retina

b. pupil—regulates the amount of light entering the eye

c. lens—protects the eye

d. All of the above are correctly matched.

Answer: b
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21. The thin layer of receptors at the back of the eye is termed the
a. retina.

b. fovea.

c. Neither A nor B

d. Either A or B: the terms are synonymous.

Answer: a
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22. Which of the following best expresses the relationship between the retina and the fovea?

a. They are one and the same; the terms are synonymous.

b. The retina is part of the fovea.

c. The fovea is part of the retina.

d. Light passes through the fovea on its way to the retina.

Answer: c
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23. As compared to cones, rods
a. are more densely concentrated in the fovea.
b. are more responsible for color perception.
c. are more sensitive to light.
d. None of these
Answer: d
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24. Rods are most sensitive __________ and less sensitive __________.

a. to color; in dim light

b. in dim light; to low amplitude light waves

c. in dim light; to color

d. to color; to high amplitude light waves

Answer: c
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25. The point on the retina where cones are concentrated and is responsible for our sharpest vision is called the
a. focal point.
b. photoreceptor.
c. fovea.
d. optical illusion.
Answer: c
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26. John is working in a photography dark room.  When he first entered this room, he experienced __________ adaptation.

a. light

b. sensory

c. dark

d. perceptual

Answer: c
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27. Which of the following sequences accurately reflects the order in which light stimulates cells early in the visual processing of an image?

a. bipolar cells ( ganglion cells ( rods and cones

b. bipolar cells ( rods and cones ( ganglion cells

c. ganglion cells ( rods and cones ( bipolar cells

d. rods and cones ( bipolar cells ( ganglion cells

Answer: d
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28. The optic nerve is composed of axons of
a. bipolar cells.
b. ganglion cells.
c. rods and cones.
d. foveal cells.
Answer: b
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29. Which of the following statements best describes the path of optic nerve impulses in the brain?

a. Impulses from the left eye travel to the right side of the brain; impulses from the right eye travel to the left side of the brain.

b. Impulses from the left eye travel to the left side of the brain; impulses from the right eye travel to the right side of the brain.

c. Impulses from the left half of each eye travel to the right side of the brain; impulses from the right half of each eye travel to the left side of the brain.

d. Impulses from the left half of each eye travel to the left side of the brain; impulses from the right half of each eye travel to the right side of the brain.

Answer: c
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30. According to your text, a major function of ganglion cells is to
a. collect and summarize visual information.
b. detect a variety of basic visual features, such as motion.
c. detect specific types of objects in the visual field.
d. integrate the activity of different neural systems for vision.
Answer: a
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31. Which of the following statements is TRUE regarding the architecture of the visual cortex?

a. Many neurons in the visual cortex respond only to very specific visual features or stimuli.

b. Most neurons in the visual cortex respond to a broad array of visual features and stimuli.

c. Some neurons in the cortex respond only to perception of human faces and some only respond to the sight of animals.

d. Both A and C

Answer: d
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32. As compared to its prevalence among women, colorblindness is ________ among men.

a. less common

b. about as common

c. slightly more common

d. quite a bit more common

Answer: d
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33. In the most common form of colorblindness
a. everything is seen in black and white.

b. blue and yellow cannot be distinguished.

c. red and green objects appear yellow.

d. red and green objects appear gray.

Answer: c
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34. You’re in the mall looking at a blue sweater. How do you know it’s blue?

a. Blue/yellow opponent-process cells increase their rate of firing.

b. Cones responsive to blue light in the retina begin responding.

c. Both A and B
d. Neither A nor B
Answer: c
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35. Which of the following is a shortcoming of trichromatic theory?

a. It doesn’t explain how colors other that red, blue, or green are perceived.

b. It doesn’t offer an adequate explanation of the perception of afterimages.

c. Both A and B

d. Neither A nor B

Answer: b
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36. Suppose each pixel on your TV screen or computer monitor codes the color of an image at that point in terms of red, blue, and green values. This closely resembles
a. the way color is represented in the retina.

b. the way color is represented by ganglion cells and by cells in visual cortex.

c. Both A and B

d. Neither A nor B

Answer: a
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37. How do trichromatic and opponent-process theories differ?

a. In opponent-process theory, the cells responsive to color operate in opposition to each other rather than independently.

b. Opponent-process theory suggests that in addition to black and white, there are four, rather than three, primary colors.
c. In opponent-process theory, the cells responsive to color operate independently, rather than in conjunction.

d. Both A and B

Answer: d
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38. Suppose you stare at an illustration of the American flag for a while then glance at a blank white page. Why do the red stripes look green when you glance at the blank page?

a. Cones responsive to green light begin firing.
b. Cones responsive to red light stop firing.

c. Opponent-process cells activated by red light become fatigued.

d. Opponent-process cells activated by green light begin adapting.

Answer: c
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39. With respect to the trichromatic and opponent-process theories of color perception, which of the following statements is MOST accurate?

a. Trichromatic theory has largely been discredited.

b. Opponent-process theory has largely been discredited.

c. Trichromatic theory describes color processing early in the visual system; opponent-process theory describes color processing later on in the visual system.

d. Opponent-process theory describes color processing early in the visual system; trichromatic theory describes color processing later on in the visual system.

Answer: c
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40. The __________ theory of color vision says color perception results from mixing three distinct color systems.

a. tricolor

b. opponent-process

c. tripigment

d. trichromatic

Answer: d
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41. The __________ theory of color vision is based on three systems of color opposites.

a. opposing-pairs

b. opponent-process

c. paired-process

d. trichromatic

Answer: b
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42. The trichromatic theory of color vision occurs in the
a. occipital lobe.

b. hypothalamus.

c. thalamus.

d. retina.

Answer: d
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43. Which region of the ear is CORRECTLY matched with a general description of its function?

a. outer ear—collection

b. middle ear—reception

c. inner ear—amplification

d. All of the above are correctly matched.

Answer: a
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44. The receptor cells for hearing are located in the
a. eardrum.

b. cochlea.

c. auditory canal.

d. semicircular canals.

Answer: b
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45. The bones of the middle ear include each of the following EXCEPT
a. hammer.

b. anvil.

c. saddle.

d. stirrup.

Answer: c
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46. Sound waves cause the __________ to vibrate and pass the energy to the middle ear.

a. cochlea

b. basilar membrane

c. ear drum

d. auditory canal

Answer: c
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47. The coiled, snail-shaped, fluid-filled structure in the ear is called the
a. cochlea.
b. basilar membrane.
c. ear drum.
d. auditory canal.
Answer: a
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48. In a psychophysical experiment, Dr. Enderby is systematically varying the amplitude of a sound wave and asking observers to indicate how loud the sound seems. In this study, amplitude is a(n) ________ variable. Dr. Enderby should display the results of the study using a(n) ________.

a. dependent; line graph

b. dependent; bar graph

c. independent; line graph

d. independent; bar graph

Answer: c
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49. Neither place theory nor frequency theory offers a wholly adequate theory of the perception of sound. Which of the following statements is TRUE?

a. Both place theory and frequency theory explain our perception of high- but not low-frequency sounds.

b. Both place theory and frequency theory explain our perception of low- but not high-frequency sounds.

c. Place theory accounts for the perception of low-frequency sounds; frequency theory explains our perception of high-frequency sounds.

d. Place theory accounts for the perception of high-frequency sounds; frequency theory explains our perception of low-frequency sounds.

Answer: d
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50. In auditory cortex, neurons that respond specifically to a sound’s ____ have been discovered.

a. location

b. frequency

c. pattern

d. All of these

Answer: d
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51. Which of the following ear structures is CORRECTLY matched with an auditory or body sense?
a. otoliths—hearing
b. semicircular canals—rotational or angular motion of the body
c. cochlea—body acceleration
d. All of these are correctly matched.
Answer: b
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52. What is the sense of smell called?

a. gustation

b. nasal expectancy

c. otoliths

d. olfaction

Answer: d
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53. We have _______ types of receptor cells for smell; we can distinguish more than ________ separate smells.

a. more than 1,000; more than 10,000

b. four or five; more than 10,000

c. more than 1,000; more than 1,000

d. four or five; more than 1,000

Answer: a
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54. The receptor cells for smell are called ________ cells.

a. nasal

b. gustation

c. olfactory

d. smell

Answer: c
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55. The three tubes located in the inner ear that respond to head movements and provide information regarding balance are called the 

a. semicircular canals.
b. auditory canals.
c. otoliths.
d. basilar membranes.
Answer: a
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56. How many basic types of taste are there?

a. four

b. four, maybe five

c. five

d. five or six

Answer: b
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57. Taste receptors that are sensitive to a meaty or savory taste are categorized as
a. sour.
b. salty.


c. umami.
d. bitter.
Answer: c
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58. The skin senses include
a. pressure.
b. pain.
c. temperature.
d. All of these

Answer: d
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59. The “supertaster” phenomenon
a. is largely genetic in origin.
b. reflects nurture, or experience.
c. reflects a larger-than-normal number of taste receptors.

d. Both A and C

Answer: d
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60. Receptor cells for the skin senses
a. are located at a uniform depth throughout the skin.

b. evenly distributed throughout the skin.

c. unevenly distributed throughout the skin.

d. Both A and B

Answer: c
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61. According to your text, approximately how much does pain cost the United States each year?

a. $100 billion

b. $1 billion

c. $100 million

d. $3.49, about the same as a bottle of Advil©

Answer: a
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62. Which of the following does your text offer as the main reason for the fact that women experience pain more intensely than do men?

a. Women produce certain hormones related to the menstrual cycle.

b. Women have more pain gates in the nervous system than do men.

c. Women have more substance P than do men.

d. Women are encouraged by our culture to experience and express pain more intensely than are men.

Answer: a
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63. The __________ theory of pain suggests that pain sensations are processed and altered by mechanisms within the spinal cord.

a. opponent-process

b. gate-control

c. sensory adaptation

d. gustation-olfaction

Answer: b
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64. John has just twisted his ankle. How can he apply the gate-control theory of pain to keep his ankle from hurting?

a. He can ignore the pain.

b. He can count to 10 before trying to walk on it.

c. He can rub the ankle that hurts.

d. None of these
Answer: c
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65. Which of the following exemplifies a method of closing the pain gate?

a. listening to distracting music

b. undergoing acupuncture

c. experiencing religious ecstasy

d. Both A and B

Answer: d
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66. The body’s own painkillers are called
a. substance Ps.
b. endorphins.
c. depressants.

d. None of these

Answer: b
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67. You’ve had enough of your chronic headaches. Which of the pain management techniques described in your text is probably the most appropriate and effective remedy?

a. relaxation training

b. surgery

c. hypnosis

d. light therapy

Answer: a
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68. How does light therapy seem to work?

a. It passes an electric current through the part of the body that is affected by pain.

b. It stimulates nerve cells in the brain to provide direct pain relief.

c. It stimulates the production of healing enzymes.

d. It encourages the development of different thought patterns and beliefs.

Answer: c
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69. ___________ is a phenomenon in which one sensation may evoke multiple perceptions, even ones associated with different sensory systems.

a. Synesthesia

b. Polythesia

c. Multithesia

d. Hyperthesia

Answer: a
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70. Which of the following does your text offer as a potential explanation for the phenomenon of synesthesia?

a. an unusually large number of excitatory connections between sensory areas of the brain

b. fewer inhibitory links between different sensory areas of the brain

c. Both A and B

d. Neither A nor B.

Answer: c
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71. When we organize patterns in order to perceive an entire stimulus rather than just its parts, we are using
a. Weber’s Law.

b. the wholistic principle of perception.


c. the Gestalt principle of perception.

d. the Muller-Lyer principle of perception.

Answer: c

Page: 78

Bloom’s Taxonomy: Knowledge

Difficulty: Low

APA Goal: Goal 1: Knowledge Base of Psychology

72. The overarching Gestalt principle of perceptual organization is that of
a. complexity.

b. simplicity.

c. symmetry.

d. similarity.

Answer: b
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73. Which of the following statements is most accurate with respect to the Gestalt legacy in contemporary psychology?

a. The Gestalt influence has diminished over the years and is barely evident today.

b. Gestaltists remain a major force in the psychology of perception.

c. Gestalt psychology is no longer a major school of thought, but the Gestaltists’ focus on the organization of perceptual elements remains influential.

d. Gestalt psychology is no longer a major school of thought, but the Gestaltists’ focus on bottom-up processing elements remains influential.

Answer: c
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74. Consider the terms top-down processing and bottom-up processing. Draw additionally on your general knowledge of psychology thus far. Which of the following sets of terms contains a discrepant element?

a. top, central, mind, subjective
b. top, stimulus, subjective, mind
c. bottom, stimulus, peripheral, objective
d. Both B and C

Answer: b
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75. Amy believes that people who share an astrological sign are compatible.  When she met a man whose sign was not compatible with hers, she immediately saw him as “all wrong” for her.  This is an example of _________ information processing.

a. top-down

b. bottom-up

c. higher-order

d. astrological

Answer: a
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76. Which of the following statements most accurately expresses the relationship between top-down and bottom-up processing?

a. Some stimuli are processed in a bottom-up fashion, while others are processed in a top-down manner.

b. The contribution to perception of top-down processes is much smaller than researchers originally supposed.

c. Top-down processes only contribute to perception when stimuli are highly novel, unexpected, or ambiguous.

d. Top-down and bottom-up processes occur simultaneously during the perception of many, if not all, stimuli, and both are important.

Answer: d
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77. “If You See Me Gettin’ Smaller, I Ain’t Shrinkin’, I’m Leavin’” is
a. an expression of the operation of size constancy.
b. the title of a really cheesy country song.
c. definitely A, and I’ll bet B as well.
d. Neither A nor B

Answer: a
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78. With respect to vision, what exactly is constant in perceptual constancy?

a. the physical environment

b. the retinal image

c. our perception of the environment

d. All of these

Answer: c
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79. At night, the moon appears smaller when it is overhead than when it is on the horizon. According to your textbook, how do psychologists explain this illusion?

a. The retinal image generated by the moon is smaller when the moon is overhead than when it is on the horizon.

b. We misperceive the moon as more distant when it is on the horizon than when it is overhead; therefore the retinal image generated by the moon must be of a larger object then than when it is overhead.

c. The moon is more distant from the earth when it is overhead than when it is on the horizon.

d. We misperceive the moon as more distant when it is overhead than when it is on the horizon, so it looks smaller.

Answer: b
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80. Which of the following terms is the best synonym for disparity?

a. distance

b. depth

c. constancy

d. difference

Answer: d
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81. The difference between the image of a scene received by the right eye and that received by the left eye can serve as a depth cue termed binocular
a. disparity.

b. parallax.

c. perspective.

d. None of these

Answer: a
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82. You and a friend are driving home on a college break; you’re in the passenger seat. Bored, you gaze into the middle of an empty field. You notice that distant hilltops seem to move slowly in the same direction in which your car is moving; by contrast, mile markers on the side of the highway seem to whiz past you in the opposite direction. The difference in the apparent speed and direction of objects’ motion serves as a depth cue termed motion
a. disparity.

b. parallax.

c. perspective.

d. gradient.

Answer: b
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83. From the window of an office on a skyscraper’s 90th floor, taxis on the street look tiny. Of course, you know they’re not toy cars; you’re just really far up. This example illustrates the ________ depth cue of _________.

a. monocular; relative size

b. binocular; relative size

c. monocular; texture gradient

d. binocular; texture gradient

Answer: a
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84. You are standing on the beach; the sea is choppy. You observe that the crests of distant waves appear not only smaller, but also closer together than do the crests of waves nearer the beach. This example illustrates a depth cue known as
a. linear perspective.

b. relative size.

c. texture gradient.

d. binocular disparity.

Answer: a
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85. In a beginning drawing class, your instructor suggests that an illusion of depth may be created in a two-dimensional picture by including parallel lines that converge at a vanishing point. Your instructor is making reference to a monocular depth cue known as
a. linear perspective.

b. linear parallax.

c. relative size.

d. texture gradient.

Answer: a
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86. While traveling through the Midwest, you notice that you can see individual stalks of wheat near the road, but in the distance the wheat stalks blend together into a smooth blanket of yellow.  This is an example of the monocular cue known as
a. interposition.

b. aerial perspective.

c. texture gradient.

d. linear perspective.

Answer: c
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87. Which of the following is NOT a monocular cue?

a. linear perspective

b. motion parallax

c. relative size

d. convergence

Answer: d
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88. Muller-Lyer is a
a. depth perception test.
b. law that explains motion parallax.
c. Gestalt psychologist.
d. visual illusion.
Answer: d
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89. The ________ illusion is a visual illusion containing a horizontal line terminating in inward- or outward-pointing arrowheads.

a. Poggendorf
b. Muller-Lyer

c. Parthenon

d. None of these

Answer: b
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90. Which of the following represents a bottom-up explanation of the Muller-Lyer illusion?

a. Observers make more eye movements when the arrowheads point inward than when they point outward; the horizontal line in thus perceived as longer when the arrowheads point inward than when they point outward.

b. Based on experiences with the built environment, observers perceive the inward-pointing arrowheads as a nearby outside corner of a building or other rectangular object. In contrast, the outward pointing arrowheads are seen as a more distant, but larger, inside corner.

c. Both A and B are bottom-up explanations of the illusion.

d. Neither A nor B are bottom-up explanations of the illusion.

Answer: a
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91. Which of the following represents a top-down explanation of the Muller-Lyer illusion?

a. Observers make more eye movements when the arrowheads point inward than when they point outward; the horizontal line is thus perceived as longer when the arrowheads point outward than when they point inward.

b. Based on our experience with the built environment, observers perceive the inward-pointing arrowheads as a nearby outside corner of a building or other rectangular object; in contrast, the outward pointing arrowheads are seen as a more distant, but larger, inside corner.

c. Both A and B are bottom-up explanations of the illusion.

d. Neither A nor B is a bottom-up explanation of the illusion.

Answer: b
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92. Cross-cultural studies have shown that the Zulu in Africa are _______ susceptible to the Muller-Lyer illusion; this ________ the top-down explanation of the illusion offered in your text.

a. more; supports

b. more disconfirms

c. less; supports

d. less; disconfirms

Answer: c
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93. With respect to visual perception, cross-cultural differences have been found in
a. the use of cues to depth perception.
b. observers’ susceptibility to certain visual illusions.
c. Both A and B

d. Neither A nor B

Answer: c
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94. With respect to the “devil’s tuning fork” drawing described in your text, which of the following statements is FALSE?

a. Westerners perceive the drawing as an impossible three-dimensional object.

b. Westerners reproduce the drawing more easily than do members of African tribes.

c. Members of African tribes see the figure as a two-dimensional line drawing.

d. None of the above statements is false.

Answer: b
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95. Research investigating potential cross-cultural differences in the use of depth cues and observers’ susceptibility to various visual illusions
a. affirms the influence of bottom-up processes in perception.
b. offers no support, thus far, for the hypothesized role of top-down processes in perception.
c. discredits the notion that bottom-up processes are important in perception.
d. underscores the importance of top-down processes in perception.
Answer: d
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96. Any passing source of physical energy that produces a response in a sense organ is called a(n) __________ .

Answer: stimulus
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97. The study of the relationship between the physical aspects of stimuli and our psychological experience of them is called __________ .

Answer: psychophysics
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98. Background stimulation that interferes with the perception of other stimuli is called __________.

Answer: noise
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99. The difference threshold is also known as a(n) __________.

Answer: JND, or just noticeable difference
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100. Weber’s Law states that a __________ is a constant proportion of the intensity of an initial stimulus.

Answer: JND, or just noticeable difference
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101. The lens changes shape to focus an image on the retina; that is, the lens ________.

Answer: accommodates
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102. You turn your head to look directly at an unusual butterfly your friend spotted in the garden. In doing so, you ensure that the insect’s image falls on your ________.

Answer: fovea
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103. Cells in the visual cortex that respond to specific elements or dimensions of an image are termed ____________.

Answer: feature detectors
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104. Opponent process theory describes color processing at a(n) ________ stage of visual processing than does trichromatic theory.

Answer: later
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105. The rods play a key role in ___________, which is seeing objects that are outside the main center of focus.

Answer: peripheral vision
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106. Hearing a ring, you reach for your bag to retrieve your phone. At that instant, a nearby woman flips open her phone and begins talking. Looking at your silent bag, you realize you have failed to ________ the ringing sound correctly.

Answer: localize
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107. The __________ divides the cochlea into lower and upper chambers.

Answer: basilar membrane
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108. Olfaction is to _______ as smell is to taste.

Answer: gustation
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109. Gustation is the _______.

Answer: sense of taste
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110. Taste receptors are found on the __________.

Answer: taste buds
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111. Opening a bag of frozen vegetables with a large, sharp knife rather than kitchen shears can sometimes result in a chemical termed _________ sending pain messages to your brain.

Answer: substance P
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112. A measurement of the absolute threshold for touch is ________ correlated with the density of touch receptors in the part of the body being stimulated.

Answer: negatively
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113. “Seeing sound. Hearing colors.” These phrases describe a phenomenon termed _________.

Answer: synesthesia
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114. Similarity, proximity and closure may be seen as specific Gestalt principles subordinate to the more general principle of ________.

Answer: simplicity
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115. When we are anxious, our ability to perceive potentially threatening stimuli is enhanced. This is an example of a __________ influence on perception.

Answer: top-down
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116. The door swings open then closes again as your roommate enters the apartment. You continue to see the door as rectangular even though the shape of its image on your retina progresses from a wide rectangle, through a series of parallelograms, to a very narrow rectangle then back again. Your perception of the door as an unchanging rectangle exemplifies shape ______.

Answer: constancy
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117. Consisting of a horizontal line segment bracketed by inward- or outward-pointing arrowheads, the ________ illusion has been the subject of much psychological study.

Answer: Muller-Lyer
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118. Motion parallax and texture gradient are two _______ cues to depth.

Answer: monocular
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119. Define and provide original examples from your own experience of (a) an absolute threshold; (b) a difference threshold; and (c) adaptation.

Answer: The answer should contain definitions and examples similar to the following:

Absolute threshold: The minimum intensity of a stimulus that must be present for that stimulus to be detected. Example: the lightest touch of a feather that we can feel; the faintest sound that we can hear, etc.

Difference threshold: The minimum change in stimulus intensity necessary for a difference in intensity to be detected. Example: A cup of coffee may taste bitter and we may add just enough sugar to make it taste just noticeably sweeter. Example: We may adjust the air conditioner or the heater just barely enough to make the room feel just noticeably cooler or warmer.

Adaptation: A decrease in the response of a sensory system following prolonged exposure to an unchanging stimulus. Example: A pair of shoes may feel tight or pinch when we first put them on, but we no longer notice the pinching after a while. Example: bath water may feel hot at first, but we become accustomed to the temperature after a few minutes.

Ideally, the examples provided should be drawn from everyday life, rather than from the laboratory.
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120. Making reference to specific structures and their functions, review the processing of a visual image (a) before the retina; (b) from the retina to the cortex; and (c) within the cortex.

Answer: The answer should make reference to the following structures, functions, and processes:

Before the retina: Reflected light first passes through the cornea, which refracts the light to focus it more sharply. Light then passes through the pupil, which dilates or constricts to let more or less light in depending on the level of illumination in the environment. Next, light enters the lens, which accommodates, or changes its shape, to focus the image properly on the retina.

From the retina to the cortex: The retina is a thin layer of light-sensitive receptor cells at the back of the eye. There are two kinds of receptor cells in the retina: rods and cones. Rods are highly sensitive to light in dimly lit situations and play a key role in peripheral vision. However, rods are largely insensitive to color and detail. Cones are concentrated in the center of the retina, or the fovea. They are responsible for the perception of fine details and color and play a key role in vision under well-illuminated or daytime viewing conditions.

The retinal receptors synapse with bipolar and ganglion cells in the eye. The axons of the ganglion cells form the optic nerve, which carries the visual message into the brain. Ultimately, impulses from the right half of each retina travel to the left hemisphere; those from the left half of each retina travel to the right hemisphere.

Within the cortex: The cortex contains specialized neurons, called feature detectors, which respond to visual stimuli containing specific shapes, patterns, and so on. Some feature detectors, for example, are activated only by moving rather than stationary stimuli; others are activated only by lines oriented in a particular direction, and so on. The cortex’s feature detectors are organized into modules or systems, which respond to specific visual dimensions like color and motion.
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121. Distinguish between the trichromatic and opponent-process theories of color vision. Provide evidence that supports each theory.
Answer: The answer should describe both trichromatic and opponent-process theories.

Trichromatic theory: There are three kinds of cones in the retina, each of which responds to a specific range of wavelengths: blue-violet, green, and yellow-red. Our perception of color is determined by the proportion of each of the three cones types that is active. Evidence suggests that trichromatic theory accurately describes color processing in the retina itself.

Opponent-process theory: Color-sensitive receptor cells are linked in pairs: black-white pairs, yellow-blue pairs, and red-green pairs. If an object reflects blue (short wavelength) light, it will simultaneously excite the blue sensitive receptors and inhibit the yellow-sensitive ones. Opponent-process theory explains color vision at the level of the ganglion cells and in the cortex. It provides a good explanation of afterimages. When the yellow-sensitive component of the yellow-blue pairing, for example, becomes fatigued through continued stimulation, only the blue component is able to respond, shifting the perceptual balance toward that color.
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122. Develop specific analogies between the visual and auditory systems with respect to (a) the physical stimulus for vision and that for hearing; (b) system structures and stimulus processing before reception; and (c) cortical processing.

Answer:

Physical stimulus: The physical stimulus for both vision and hearing may be described as a wave. The amplitude of the wave corresponds to intensity in both vision and hearing, resulting in the respective sensations of brightness and loudness. The frequency of the waveform corresponds to pitch in hearing and hue in vision.

System structures and stimulus processing before reception: Both the visual and auditory systems contain a complex set of structures before the receptor cells. These structures generally increase the sensitivity of the system; that is, they help the receptor cells do their job. The outer ear and the bones of the middle ear gather and amplify sound waves, just as the pupil and lens gather and focus light. The receptor cells for vision, the rods and cones, are at the back of the eye. Similarly, in hearing, the receptor cells are deep within the ear in the cochlea.

Cortical processing: In both the visual and auditory systems, cortical cells respond to very specific dimensions, types, and patterns of stimuli. For example, in the auditory cortex, some cells respond to clicks, others to whistles; some cells respond to steady, ongoing sounds, and others respond to intermittent sounds. In the visual cortex, cells respond to specific colors, line orientations, directions of motion, and so on.
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123. According to your text, 50 million Americans suffer from chronic pain. Describe three of the pain-management techniques mentioned in your text. Indicate the applications for which each technique is most appropriate.

Answer: Three of the following pain-management techniques should be described:

Medication: Drugs are the most popular pain relief technique. Some medications treat the source of the pain, such as the swelling in painful joints and others treat the symptoms. Recent innovations include pumping pain medication directly into the spinal cord.

Nerve/brain stimulation: A low-voltage electric current is passed through the pain-afflicted body part; in other cases, electrodes may be planted into the brain, or a handheld battery pack can be used to stimulate nerve cells to provide direct relief.

Light therapy: Involves exposure to red/infrared light and seems to facilitate the production of enzymes that promote healing.

Hypnosis: Has proven effective at relieving pain for those who can be hypnotized.

Biofeedback/relaxation techniques: People can be trained to relax muscles voluntarily; Biofeedback is most effective when the pain involves muscles, as in the case of headaches or back pain.

Surgery: Nerve fibers carrying pain messages to the brain can be cut surgically. An extreme, last-resort measure used most frequently with dying patients.

Cognitive restructuring: Used to promote more positive self-talk. Helps people increase their sense of control over their pain, actually reducing the amount pain they experience.
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124. Distinguish between top-down and bottom-up processes in perception. Making explicit reference to several of the pain management techniques described in your text, suggest how top-down and bottom-up processes may contribute to the relief of pain.

Answer: The answer should define top-down and bottom-up processes:

Top-down processing: Perception is guided by higher-level knowledge, experience, expectations, and motivation.

Bottom-up processing: Perception begins with recognizing and processing the individual components of a stimulus and progresses to the perception of the whole.

Top-down and bottom-up processes contribute to the closing of the pain gates described in the gate-control theory of pain. In a top-down fashion, an individual’s emotions, interpretation of events, previous experience, and cultural teachings can contribute to the closing of the pain gates. For instance, a badly injured soldier may be so relieved at being alive that he or she experiences no pain at all. From the bottom up, competing stimulation of the body can close the gates to pain sensations. A day-to-day example might be hitting an object forcefully, such as a wall or table, when one stubs one’s toe or takes a bite of a habanera pepper. Another example is that of acupuncture. The sensation from the acupuncture needles may close the gates to the pain.

Top-down and bottom-up processes are also involved in some of the specific pain-management techniques described in the text. For example, while drugs, surgery, and electrical stimulation provide relief at the source of the pain and close the pain gates from the bottom up, cognitive restructuring aims to modify higher-order pain-related thought processes, thereby closing the pain gates from the top-down.
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125. Briefly describe the Gestalt principles of similarity, proximity, and closure. Provide simple diagrams illustrating each of these principles. Explain how each principle relates to the fundamental Gestalt principle of simplicity.

Answer: The answer should include the following components:

Similarity: Perceptual elements that look alike are seen as grouped together. The drawing might show several alternating columns of Xs and Os. These are seen as columns of Xs and Os, rather than as a series of rows containing both Xs and Os. Such a drawing is certainly easier to describe as containing alternating, homogenous columns rather than rows of mixed composition. In some sense, then, the typical percept is the simpler one.

Proximity: Elements that are closer together are grouped together. A drawing might show pairs of dots, such as ( . . . . . . ). Such a figure would be seen as three pairs of dots, rather than as six unevenly spaced dots. Again, the usual percept is the simpler one.

Closure: Elements are grouped to form complete or enclosed patterns rather than open or broken ones. An example drawing might be that of a triangle, with sizeable gaps in each side. We still see a complete triangle, rather than three separate vertices. Describing such a figure as a triangle is easier than describing the figure as three separated vertices. The usual perception is, again, the simpler one.
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126. Imagine that you have been asked to draw or paint either an interior scene or a landscape for an art class. Using specific examples, explain how you might use three of the monocular cues of depth perception described in the text to create an impression of three dimensions on the two-dimensional paper or canvas.

Answer: The depth cues of relative size, texture gradient, and linear perspective should be defined. An example of the use of each of these in a depiction of either an interior scene or a landscape should be provided.

Relative size: If two objects are the same size, the one that produces a smaller image on the retina is more distant than the one that generates a larger retinal image. For example, an impression of depth may be created in an interior scene if one of a pair of two similar pieces of furniture is shown as larger than the other—the larger one would be perceived as being in the foreground. In a landscape, one of two similar trees, barns, buildings, etc., might analogously be shown as larger than the other, creating an impression of foreground and distance.

Texture gradient: The details of more distant objects are usually less distinct than are the details of nearer objects. In an interior scene, the textures and patterns of fabrics and the details of decor may be shown more clearly to suggest the foreground and in a blurred or less distinct fashion to indicate that objects are in the background. Similarly, in a landscape, the colors, textures, and patterns of vegetation may be depicted clearly in the foreground but less distinctly in the background.

Linear perspective: Parallel lines seem to converge in the distance. This cue applies well to the rectilinear elements of the environment, such as floor tiles, moldings or wainscoting in an interior scene or fencing, pathways, driveways, roads, or railway tracks in a landscape. Parallel lines, such as the ceiling moldings and baseboards along a wall or top and bottom fence rails, should converge to suggest distance.
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127. Distinguish between top-down and bottom-up processing. Provide an original example of a top-down influence on perception. Your example may be based directly on your own experience or may be simply hypothetical yet plausible.

Answer: The answer should define top-down and bottom-up processes

Top-down processing: Perception is guided by higher-level knowledge, experience, expectations, and motivation.

Bottom-up processing: Perception begins with recognizing and processing the individual components of a stimulus and progresses to the perception of the whole.

A common, day-to-day example might be that of contextual influences on face recognition. For instance, we have all had the experience of failing to recognize a good friend or close acquaintance in an atypical context, such as a coworker seen at the mall.
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