Cognitive Development


Where do we get all these cognitive capabilities we can display as adults? Are we born with them, or do we learn them? Does everyone develop them the same way?

Jean Piaget

Developed the most influential theory of cognitive development.

Piaget’s theory had 4 stages. Each stage boundary represents a rapid change in ability that occurs as a result of maturation:

· Sensorimotor: Birth – 2 years


Increase in sensory and motor abilities, such as visual acuity and language. Infants lack basic world-knowledge, such as object permanence.


At the end of this stage, children start to show representational thought.

· Preoperational: 2 years – 6 or 7


The ability to develop internal representations of external objects begins to fully develop.

· Concrete-operational: 7 or 8 – 11 or 12


Children develop the ability to fully use and manipulate internal representations, but only for concrete objects.


They begin to show accurate conservation of quantity. 

· Formal-operations: post-puberty


Adult-like thought.

Is Piaget’s model accurate?
Some criticisms:

· Is development as reliant on nature (i.e. physical maturation) as much as Piaget claims, or is nurture a much stronger component?

Evidence: Some claim you can train children to properly show conservation.

· Is development discontinuous?


Evidence: Some have found that children show evidence of abilities from later stages.

· Are children’s failures on Piaget’s tasks the result of difficulties with reasoning, as Piaget argues, or with other difficulties?


Evidence: Research has shown that other limitations, such as limitations on motor control, working-memory capacity, or understanding of the task.

An alternate perspective

Thelan and Smith have argued that the conflict between Piaget’s stages and the actual abilities children seem to show is the result of the interaction of the children and their environment. 


Based on dynamic systems theory, they argue that simply as a result of the natural progression of cognitive development and its interaction with the environment, children will reach points in their development where, due to random chance, they will show abilities beyond the stage they are currently in.

Social Constructivism

A counterpoint theory put forth by Vygotsky. Social constructivism claims that most development happens not as a result of maturation, but as a result of a child’s internalization  of information learned from the environment.


In other words, cognitive processing is constructed from social contexts.

Zone of Proximal Development

Unlike Piaget’s notion of discontinuous, stage-like development, Vygotsky developed the notion of the Zone of Proximal Development (ZPD), which can be thought of more as a sliding window.


The ZPD is the range of ability from what the child actually does (performance) and what the child is capable of doing (competence) when provided with help.


As a result, Vygotsky claimed we should test children in dynamic assessment environments, rather than the usual static assessment  environments.

Information Processing Theories
Memory:


Young children ( < 6 years old) tend to not use rehearsal very much, if at all.


Researchers theorize that the difference in memory is therefore not due to differences in mechanisms, but differences in the strategies people know.

Math:


Siegler has shown that children use multiple strategies to solve math problems. First, they count. After a while, they start trying to just recall the answer. If this fails, then they count again.

Visuospatial skills:


Mental rotation – Rotation gets faster as you get older (until adulthood).


It is unclear what this might say about mental imagery in general.

Inductive reasoning:


Young children (4 yrs.) appear to not show strong categorical inferences, such as inducing traits of all animals from specific examples. 10 year olds are successful at this.


However, it seems that younger children can make categorical inferences for certain facts, such as the fact that animals grow.


They also seem to be able to make judgements based on taxonomic kind rather than perceptual similarity (i.e. generalizing from crows to flamingos rather than crows to bats).

Neurological changes

Brain weight does not change dramatically after birth until about 2 years of age. However, the number and complexity of connections between neurons increases by several orders of magnitude.


There is then a spurt of brain growth accompanied by more increases in connections until about age 6.


After this, until about puberty, unused connections are pruned, and unused neurons die.


Recent evidence indicates that during puberty the brain undergoes another phase of connection growth followed by pruning, but why this happens is unclear.

