Chapter 4
Multiple Choice Questions

1. What is special about physical objects as opposed to faces, natural scenes, and sounds? 
a. They can have many colors.
b. They are given to the infant by a parent and thus evoke emotional responses.
c. The can be both perceived and acted upon and thus require sensorimotor integration.
d. They do not interact with the infant.
2. Which of the following are two visual pathways?

a. Where and What pathways.
b. How and When pathways.
c. Why and Wherefore pathways.
d. Whose and Which pathways.
3. Which of the following object properties is not encoded by neurons in the dorsal pathway?
a. Size.
b. Shape.
c. Relative motion.
d. Color.
4. Neurons at higher levels of the ventral stream
a. never show adaptation to frequent firing.
b. fire selectively for complex object features.
c. do not respond to static visual objects. 

d. all of the above.
5. Which of the following statements about higher-level ventral stream neurons is true?

a. They often have very large receptive fields on the retina.

b. They are selective to the figural and surface features of objects.
c. They develop object representations that are invariant to position.
d. All of the above.
6. The ventral pathway is also called the 

a. dorsal pathway.
b. perception pathway.
c. What pathway.
d. b and c.
7. What is a good possible explanation for the brain having separate pathways for object localization and object recognition?

a. They are complementary tasks each requiring substantial resources.
b. Lower species are not capable of object recognition and this pathway evolved later.
c. They are not really separate and future research will show this.

d. Competition between developing neurons integrates the pathways.

8. Piaget explained the developing ability to search manually for occluded objects and to trace the trajectory of hidden objects by
a. the so-called “monadic” representation of objects in the infant brain.
b. the progressive control of muscular movements.
c. a shift in the infant’s attention.
d. the infant’s construction of an “object concept.”

9. Piaget might have overestimated the age at which infants develop object representations because

a. he only used small, relatively uniform objects.
b. he required infants to reach for objects and thu.s introduced a confound between object concept and reaching ability.
c. the objects were hidden behind other, more salient objects.
d. he failed to include results from brain imaging in his studies.

10. By what age do infants perceive that a partly occluded object continues behind the occluder?

a. From birth.
b. From 3 weeks.
c. From 8 months.
d. From 16 months.

11. The discrepancy between infants’ performance in looking and reaching tasks for hidden objects has been explained by
a. the relative lack of integration between the two visual pathways in early infancy.
b. the reduced visual acuity in early infancy.
c. the underdeveloped cerebellum in young infants.
d. the different demands on attention between looking and reaching tasks.

12. Objects that are the right size, shape, and distance from a 6-month-old infant to be grasped might
a. fail to activate motor pathways due to their proximity.
b. activate the ventral but not the dorsal pathway, thus encoding surface features but not spatial location.
c. activate the dorsal pathway but not the ventral pathway, thus encoding spatial location and shape but not color and other surface features.

d. activate both visual pathways, encoding location and surface features of the object.

13. What is the approximate frequency of so-called “Gamma” EEG oscillations?
a. 17 Hz.
b. 40 Hz.
c. 440 Hz.
d. 1 kHz.

14. Gamma EEG oscillations occur in adults when

a. complex objects have to be segregated into their constituent parts.
b. fast-moving objects abruptly change their trajectory.
c. spatially separate features have to be bound together to create a single object.
d. they are about to sneeze.

15. Sustained Gamma oscillations in infants have been argued to indicate
a. an attentional shift in the infant.
b. processing of the internal features of an object.
c. sustaining of the representation of a hidden object.
d. an attempt by the infant to grasp an object.

16. Which of the two systems for representing number also exists in many animals?

a. Analog-magnitude system.
b. Number-tracking system.
c. Magnitude-counting system.
d. Large–small-quantity system.

17. In the analog-magnitude system,

a. 1 and 2 are less discriminable than 7 and 8. 

b. 1 and 2 and 7 and 8 are equally discriminable.
c. 1 and 2 are more discriminable than 7 and 8.
d. numbers are not discriminable.

18. Birds and primates have been found to represent the exact number of objects up to

a. 1.
b. 4.
c. 9.
d. 13.

19. Infants can best discriminate
a. 8 from 12.
b. 8 from 16.
c. 24 from 32.
d. none of the above.

20. Newborn infants can discriminate 2 or 3

a. dots.
b. sounds.
c. objects.
d. all of the above.
Short Answer Questions

1. Name the cortical pathways for object recognition and action and describe their respective roles.

2. Discuss briefly why two separate visual pathways might be beneficial.

3. Briefly discuss the conflicting evidence about the developmental timing of the two visual pathways.

4. Describe how different approaches to exploring infants’ representations of occluded objects have yielded different results. 

5. What are the implications of a lack of integration between the two major visual pathways for the representation of objects in infants?

6. In which tasks have “Gamma” oscillations been implicated?

7. Describe the function of the two number systems in the brain.

8. What are characteristics of representations in the analog-magnitude system?


9. What are characteristics of representations in the object-file system?


10. What is the basis (according to some theories) for sophisticated computations with large numbers?
Essay questions
1. Describe what is special about the processing of objects in the brain, and how this processing is developed.
2. Discuss the development of the representation of number in the brain.

Answers Multiple Choice Questions

1.c  2.a  3.d  4.b  5.d  6.d  7.a  8.d  9.b  10.b  11.a  12.c  13.b  14.c  15.c  16.a  17.c  18.b  19.b  20.d

Answers Short Answer Questions

1. Recognition: ventral (visual cortex to temporal; What pathway); action: dorsal (visual cortex to parietal cortex; Where pathway). Dorsal stream encodes for relative motion, size, shape, orientation. Ventral stream encodes object surface features such as color. 

2. Each pathway performs a complex yet complementary function, each of which is resource-demanding.

3. Based on behavioral evidence, it has been claimed that the dorsal pathway develops later than the ventral. However, imaging studies suggest a synchronous developmental change in both pathways.

4. Piaget tested this by reaching, claiming that occluded objects are only represented at age 7–8 months. Newer studies using looking arrive at much lower ages (4 months or even earlier, down to 3 weeks).

5. Depending on the object (size, location), they may activate either pathway, but not both. This will lead to some objects being encoded for spatial location and shape, and others for surface features such as color.

6. Binding together spatially separate features of an object; completing illusory figures; maintaining representations of hidden objects.

7. Analog-magnitude system: approximate numerosity for large numbers. Object-file system: exact numerosity for small numbers.

8. (a) discriminability is proportional to magnitude;(b) successful representations are only formed when all objects are perceived simultaneously or in immediate succession; (c) the representations can be transferred across modalities (auditory/visual) and formats (spatial/temporal).

9. (a) they are limited to sets of 3 or 4; (b) they can be formed even when objects are presented successively and later occluded; (c) they are more abstract than those in the analog-magnitude system. 

10. The integration between the analog-magnitude and the small-number tracking system.

