Chapter 3
Multiple Choice Questions

1. What are possible reasons for changes in visual ability during development?

a. Development of the eye muscles.
b. Development of the retina.
c. Development of brain structures supporting vision.
d. All of the above.
2. What is the problem with doing fMRI studies with healthy infants?
a. Infants have no interest in scientific progress.
b. Infants cannot legally be offered a monetary reward for participation.
c. Movement artifacts can be severe unless the child is sleeping or sedated.
d. The infant skull is too small for the magnet.
3. Which parts of the infant brain are most responsive to visual stimuli?
a. The prefrontal cortex.
b. The amygdale.
c. The cerebellum.
d. The occipital lobe.
4. Where is the primary visual cortex located in the adult brain?

a. In the occipital lobe.
b. In the left temporal lobe.
c. Bilaterally in prefrontal areas.
d. Between pons and medulla.
5. In which layer of the primary visual cortex can ocular dominance columns be observed?

a. Layer 1.
b. Layer 2.1.
c. Layer 4.
d. Layer 5.
6. What is the main characteristic of ocular dominance columns?

a. Each column receives input from only one visual field (left or right).
b. Each column receives input from only one eye.
c. In each column the signal from both eyes is integrated to form a complete whole.
d. In each column there is competition between visual and acoustic simuli.
7. What is the suggested functional role of ocular dominance columns?

a. They prevent overload of the cortex from too much information.
b. They enable the development of binocular vision.
c. They integrate the input from different sensory domains.
d. They are an evolutionary artifact and have no known functional role.
8. Approximately when do infants develop binocular vision?

a. From birth.
b. 10 days.
c. 3 to 4 months.
d. 1.5 years.
9. What indicates that the formation of ocular dominance columns is based on activity-dependent neural mechanisms?

a. Spontaneously firing neurons prevent their formation.
b. Their normal structure is altered by closing one eye during a critical period.
c. Reducing neural activity blocks their formation.
d. b and c.

10. Results from computer modeling of ocular dominance column formation suggest that

a. local lateral connections between neurons must be excitatory.
b. correlations in the input to one eye must be higher than those between eyes. 
c. connections between more distant neurons must be inhibitory.
d. all of the above.
11. Which of the following is not a visual pathway?

a. Eye ( superior colliculus.
b. Eye (  LGN (thalamus).
c. Eye ( entorhinal cortex.
d. LGN ( primary visual cortex.
12.  In the newborn infant,

a. visual information is processed entirely within subcortical structures.
b. visual information activates both subcortical and the lower layers of cortical structures.
c. different visual pathways inhibit each other.
d. visual information is back-propagated from outer cortical layers to nested subcortical structures.
13. When visually tracking a slowly moving object,

a. young infants’ eyes move in saccades whereas adults’ eyes move smoothly.
b. young infants’ eyes move smoothly whereas adults’ eyes move in saccades.
c. young infants’ eye movements lag behind the object .
d. a and c.

14. Newborns orient more readily to

a. stimuli occurring close to the nose.
b. stimuli occurring in the peripheral visual field.
c. small stimuli.
d. static stimuli.
15. Observed changes in infants’ orienting and tracking behavior have been used to 

a. develop so-called “Baby Newton” toys to accelerate visual development.
b. revise official regulations on supervision  in nurseries.
c. make links between behavior and the development of different brain pathways.
d. none of the above.
16. At approximately what age do infants show smooth tracking and anticipatory eye movements?

a. From birth.
b. 3 months.
c. 10 months

d. Not before the onset of puberty.
17. A marker task for development of the frontal eye field (in the frontal cortex) is based on the role of the frontal cortex in

a. suppressing saccades towards targets.
b. tracking irregular stimuli.
c. personality disorders.
d. all of the above.
18. ERP studies in adults that are time-locked to the initiation of saccades reveal

a. alpha waves spreading from the prefrontal to dorsolateral cortex.
b. a pre-saccadic “spike potential” over the parietal cortex 8–20 msec before a saccade.
c. a left posterior negativity 500 msec before a saccade.
d. a mismatch negativity evoked by incongruent stimuli. 

19. Saccades to peripheral stimuli in infants seem to be controlled by
a. subcortical, collicular circuits.
b. temporal cortical circuits.
c. the lateral geniculate.
d. all of the above.
20. Results from the development of saccadic eye movements in infants seem to support 

a. a maturational view of development.
b. a skill learning view of development.
c. a need for further experimentation.
d. the protomap hypothesis.
21. How can covert shifts of attention be studied in infants?
a. By randomly illuminating keys that the infant has to press.
b. By masking a visual stimulus and measuring the resulting galvanic skin response.
c. By presenting very briefly a visual cue, followed by a target in the same location, and examining the effect of the cue on the saccade to the target.
d. By presenting a cue and target in different locations and measuring the time between saccades.
22. At what age do infants seem to become capable of covert shifts of attention?

a. 1 week.
b. 1 month.
c. 4 months.
d. 18 months. 

Short Answer Questions
1. Briefly describe what ocular dominance columns are.

2. Describe the perceptual change between 4 and 10 months when two different patterns are presented one to each eye separately.
3. Describe the effect of monocular deprivation during early visual development on the formation of ocular dominance columns
4. What are the constraints necessary for the formation of ocular dominance columns, in terms of projection patterns, lateral neural connectivity, and properties of the input?

5. Why is the study of visual orienting interesting?

6. Briefly describe the hypothesized sequence of the development of the different visual pathways that support oculomotor control.

7. Describe the phenomenon of “obligatory attention.”
8. Describe the “anti-saccade” test.
9. What is a covert shift of attention?
10. How can the neural basis of the development of covert attention be studied?
Essay Questions

1. Discuss how research in visual orienting can inform our understanding of the link between neural and cognitive development.
2. Describe the research on covert attention in infancy. Make reference to behavioral development and describe attempts to study neurodevelopment of this behavior.
Answers Multiple Choice Questions
1.d  2.c  3.d  4.a  5.c 6.b  7.b  8.c  9.d  10.d  11.c  12.b  13.d  14.b  15.c  16.b  17.a  18.b  19.a  20.b  21.c  22.c   

Answers Short Answer Questions

1. Stripe-like formations in layer 4 of the primary visual cortex that consist of neural projections from one eye only in each stripe.

2. At 4 months infants integrate this information and perceive an overlap between the two patterns. At 10 months, as with adults, the two patterns are perceived separately.

3. Columns from the deprived eye shrink and those from the non-deprived eye grow.

4. Cortical cells at the center of a projection field from a LGN cell must receive stronger input than peripheral ones. Short-range lateral connections must be excitatory and long-range ones must be inhibitory. Visual information within one eye field must be more highly correlated than the information between eyes.

5. It lets us study sensorimotor integration (visual stimulus and eye movements). It is the infant’s prime method of information gathering.

6. (a) subcortical pathway from eye to superior colliculus; (b) a cortical projection which inhibits superior colliculus; (c) a cortical pathway through the middle temporal area; (d) a pathway involving frontal eye fields.

7. One-month-old infants show an inability to disengage from a stimulus.

8. Suppressing a saccade to a first stimulus because a second one opposite is more interesting. This works in 4-month olds, indicating a functioning frontal eye field at that age. 

9. A shift of attention without moving the eyes/head and other sensory receptors.

10. ERP/infants with brain lesions/atypical development (e.g. ADHD, autism).

