Chapter 1
Multiple Choice Questions

1. The term “phylogeny” refers to

a. the evolution of a set of organisms.
b. the friendship between organisms.
c. the development of an organism.
d. the genetic variety among organisms.
2. The term “ontogeny” refers to

a. the evolution of a set of organisms.
b. the friendship between organisms.
c. the development of an individual organism.
d. the genetic variety among organisms.
3. The “nature–nurture” debate refers to the question whether

a. nature should be left to itself or should be “supported” by humans.
b. young infants should be allowed to choose between breast-feeding and artificial milk.
c. the outcome of development is determined largely by innate predispositions or by experience.
d. development is best viewed from a natural or nurturing perspective.
4. Constructivism sees biological structures as
a. being constructed from a genetic set of instructions.
b. emerging through complex interactions between genes and environment.

c. largely shaped by experiences and the environment.

d. resulting from a long process of evolutionary refinement.
5. In the framework of developmental cognitive neuroscience as defined in this book, the term “innate” refers to 
a. development as the outcome of a genetic blueprint.
b. the opposite of constructivism.
c. genetic information that exists independently from the environment.
d. changes resulting from interactions between genes and the cellular environment within the organism.
6. “Experience-expectant” refers to 

a. developmental changes that are expected due to experience of the environment.
b. developmental changes induced by aspects of the environment shared by all or most members of a species, such as gravity and patterned light.
c. developmental changes due to experiences specific to an individual, such as exposure to the mother language.
d. an expected experience that reduces developmental change due to lack of surprise.
7. What are connectionist models?

a. Models of the connection patterns between brain areas.

b. Computer models that are inspired by the functioning of neural networks in the brain.

c. Theories of brain function that emphasize connections between nature and nurture.

d. Models that integrate different views of development.

8. What is ethology?
a. The study of whole organisms within their environment.

b. The study of ethical principles applied to developmental research.

c. The study of character.

d. None of the above.

9. What is HD-ERP?

a. A neurotransmitter responsible for inhibition between neurons.

b. A European patent for a measure of infant development.
c. An invasive method of measuring cerebral blood flow.

d. A method of measuring electrical brain activity by placing sensors on the scalp.

10. What is a “marker task”?

a. A behavioral task in which an infant holds a marker pen to draw a line.

b. A behavioral task in which an infant is marked with invisible ink.

c. A behavioral task that has been linked to specific brain regions and can thus serve as a marker of development of these regions in the infant.

d. A behavioral task that marks a new developmental stage of an infant.

11. What is “probabilistic epigenesis”?
a. The view that interactions between genes, structural brain changes, and function are bidirectional.

b. The likelihood of a specific developmental event to occur.

c. A theory about the likely cause of development.
d. The view that there is a unidirectional but probabilistic link from genes to structural brain changes.

12. Which view can be said to consider infants’ brains as like those of adults with focal brain injury (because certain cognitive mechanisms are not functional)?

a. Probabilistic epigenesis.
b. Predetermined epigenesist.
c. Lesionism.
d. Preformationist epistemology.
13. The maturational viewpoint of human functional brain development holds that
a. mature brain areas support cognitive function.
b. cognitive change is the result of the maturation of specific brain areas.
c. brain function is best developed in mature adults.

d. None of the above.

14. The “interactive specialization” view of functional brain development holds that

a. the response properties of a cortical region depend on its interactions with other regions.
b. activity-dependent interactions between regions lead to their gradual specialization.
c. behavioral change in infancy correlates with developmental changes in several brain regions.

d. all of the above.
15. According to the “skill learning” view of functional brain development,

a. infants are initially unskilled but gradually acquire skills based on the maturation of cortical areas.

b. learning itself is a skill and initially infants therefore need to “learn to learn”. 

c. the brain regions responsible for new cognitive function in infants are the same as (or similar to) the regions for complex skill learning in adults.

d. a. and b.

16. “NIRS” refers to

a. the National Infant Research Service, a database of research projects conducted with infants.

b. near infra-red spectroscopy, a new imaging method in which infrared light passes through the skull and its dispersion is measured.

c. near-initial rate of sucking, a baseline measure for infant behavioral experiments.
d. novel information retrieval source, a recent formalism to correlate brain and cognitive development.  

17. What do the “nature” and the “nurture” belief have in common?
a. Both were developed in the sixteenth century and are only of historical interest.

b. Both assume that the information determining the structure of an organism exists prior to its development.
c. Both claim that development is simple.

d. Nothing – they represent opposite views of development.

18. One of the most famous proponents of the constructivist view of development was

a. Jean Reno.
b. Jean Gabin. 

c. Jean Piaget.
d. Jean Cocteau.
19. An imaging method in which a weak radioactive substance is injected into the blood stream and its spread in the brain is observed is called
a. PET

b. DOG

c. CAT

d. RABBIT

20. The method of “habituation” in studying infant cognitive processing involves

a. using a habit formed by the infant to assess her performance.
b. repeated presentation of the same stimulus until looking time at the stimulus decreases.
c. presentation of a variety of stimuli to assess how many of them the infant can process simultaneously.
d. interfering with a habitual behavior of the infant to elicit an emotional response.
Short Answer Questions
1. What is “developmental cognitive neuroscience”?
2. Describe the relationship between the historical “preformationst” and the “genetic blueprint” view of development. 
3. In which way can the constructivist view of development benefit from a developmental cognitive neuroscience approach?

4. In which two principled ways can connectionist neural network models learn?

5. Briefly describe two methods by which brain activity can be measured.

6. Briefly describe two behavioral methods for studying infant cognitive development.

7. Describe the notion of “restriction of fate” in probabilistic epigenesis.

8. What is fMRI, and what are the considerations when applying it to infant studies?

9. Describe Waddington’s “epigenetic landscape.”
10. Describe the two concepts of “innate representations” and “architectural constraints” with reference to connectionist neural networks.
Essay Questions
1. Compare and contrast the “nature,”  “nurture,” and “constructivist” views of development. 
2. Discuss how the development of new methods and tools in cognitive neuroscience has affected developmental psychology.
Answers Multiple Choice Questions

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

Answers Short Answer Questions

1. The study of the interactions between brain and cognitive development. This endeavor can potentially inform our thinking about education, social policy, and developmental disorders.

2. Preformationists believed that a tiny, perfectly formed human was contained in either male sperm or female egg, and that there was a direct mapping between this start state and the end state of an organism after development. The “genetic blueprint” view argues that genes constitute a detailed blueprint for the final state of the organism. Both views are nativist in that they share the belief in a fixed mapping between pre-existing coded instructions and the final form of the organism.

3. Traditionally the mechanisms of development postulated in the constructivist framework have been imprecise and elusive. A DCN view can help to specify these mechanisms.

4. By changing their architecture (nodes and connections), or by adapting their connection weights.

5. ERP, PET, fMRI, NIRS

6. preferential looking; habituation, sucking rate, eye movement (with eye-tracker) – not mentioned: leg kicking, object examination. 

7. Initially the organism can take many possible pathways, leading to a variety of end states. As development progresses, the choice between paths becomes more and more restricted. 

8. Functional Magnetic Resonance Imaging, an imaging method that measures blood flow in the brain (broadly speaking). It is non-invasive, but requires the infant to lie still in a magnetic ring and is very noisy. Thus, it is not often used with healthy infants. 

9. A metaphor for brain and cognitive development: a ball rolls down a landscape in which there are valleys (developmental pathways). Small perturbations make the ball return to its valley, but bigger perturbations can cause the change into another valley, and thus to a different developmental pathway, and a different end state. Changes are especially possible at so-called “decision points.”

10. A connectionist model can be said to have “innate representations” if both its architecture and its connection weights are fixed. In brain development, this would correspond to a strong maturational viewpoint. “Architectural constraints” exist when the model architecture is fixed, but the connection weights can develop freely. This view is arguably more in line with large-scale cortical development. 
