Chapter 8
Cognition
· Definition: All higher-order mental processes by which humans attempt to understand and adapt to their world
· ex. Thinking, reasoning, learning, and problem solving
· 2 general goals of developmental psychology: Describe development and explain it
· Cognitive development researchers have two great  challenges:
· 1. Discover the mixture of competence and limitations that characterizes through at different points in childhood
· 2. Discover how the limitations are overcome and how new forms of competence emerge
Piaget’s Theory
· Uses a constructivist approach: Children construct knowledge for themselves (child is a scientist)
· Piaget realized children answer questions differently then adults
· Slide: Epistemology (study of mental growth): the theory of knowledge, especially with regard to its methods, validity, and scope
· Mental growth results from adjusting internal concepts (schemes)to match external environmental
· Child constantly constructs and reconstructs his/her own model of reality
· Slide: Two major aspects of Piaget’s theory:
· 1. Process of coming to know
· 2. The stages we move through as we gradually acquire this ability
· Slide: Piaget viewed cognitive development as qualitative (changes in kind) rather than quantitative (changes in amount)
· No set of cognitive structures define child-hood intelligence
· Cognitive Structures: Ways to organize information to understand and remember it more effectively
· Psychologists discover what these structures are and how they change
· Piaget believes human intelligence is an adaptive phenomenon
· Adaptation occurs during the complementary processes of:
· Assimilation
·  When interacting with the environment, we assimilate the environment to our current cognitive structures. Meaning = we fit in or interpret it in terms of what we already understand
· E.g. a preschooler who is familiar with the category “fish” will insist that a dolphin or whale is a fish because they already know what a fish is.
· Accommodation
·  We accommodate our structures to fit with the environment. Meaning = altering our understanding to take account of new things
· E.g. A child learning about the characters of fish and mammals, changes the understanding of whales and dolphins to find that they are mammals
Piaget’s Four Periods of Development
1. Sensorimotor (Age 0 to 2)
· Infants understand the world through overt actions performed on it
· Reflect the sensorimotor schemes
· Across infancy, schemes become more complex and interrelated
· Decentring occurs, infant understands object permeance
Slide: Infant schemes are simple reflexes and interactions with people and objects
2. Preoperational (Age 2 to 6)
· Child can use representations (rather than overt actions) to solve problems
· Thinking faster and more efficiently, more mobile, and more socially shareable
· Child’s initial attempts at representational function show limitations such as:
· Slide: Egocentrism: Child understands the world to have only their view (has great difficulty in understanding the view of others)
· Centration: Focusing on one aspect of a situation and neglecting others
Slide: Child begins to use mental representations but problem solving is limited
3. Concrete operational (Age 6 to 12)
· Advent of operations allow child to overcome limitations of preoperational thought.
· Operations are a system of internal mental actions that underlie logical problem solving. 
· Child comes to understand forms of conversation and classification and relational reasoning
Slide: Child performs mental operations but problem solving is limited
4. Formal operational (Age 12 to adult)
· Development of operations leads to capacity of hypothetical-deductive reasoning
· Thought begins with possibility and works systematically and logically back to reality. 
· Prototype for logical reasoning is scientific problem solving
Slide: Child can use formal problem solving and higher level abstract thinking
The Sensorimotor Period (Birth to 2 years old)
· Piaget studied his three children by combining naturalistic observation and experimental manipulation
· Flaw: Only used on his children ( too little sample and biased perspective as parents)
The Six Substages
Substage 1 – Exercising reflexes (Birth to 1 month) or slide: Newborn uses reflexes
· Automatic responses to environmental stimuli
· Ex. Newborn sucks when nipple rubs against lips, grasps when object grazes the palm and reacts when a visual stimuli appears
· What Piaget labelled reflexes are today known as congenitally organized behaviours
· Babies develop as behaviours are applied to more objects and events
· Behaviours then begin to change in response to these new experiences. A.K.A. Accomodation
Substage 2 – Developing Schemes (1 to 4 months) 
· Change from reflex to sensorimotor schemes
· Sensorimotor schemes: The cognitive structures of infancy
· Term referring to the skilled and generalizable action patterns that an infant uses to make sense of the world
· Ex. Sucking scheme – when baby sucks on things it doesn’t just react and suck on a nipple, it also sucks on rattles, toys and fingers
· Ex. 2 Grasping scheme – Anything a baby encounters it could grab
· Schemes show the role of action in intelligence
· During infancy actions are literal and overt
· Schemes undergo two sorts of development during this stage:
· 1. Individual schemes become progressively refined
· Ex. Grasping of 1 month old is rather primitive compared to grasping of 4 month old
· 2. Change in coordination of initially independent schemes
· Schemes involving different sensory modes are brought to together
· Ex. Infant hears sound and then turns around to look toward it (sight and sound schemes)
Substage 3 – Discovering Procedures (4 to 8 months) 
· Characteristic of substage 3: Infant begins to show a clearer interest in outer world
· Infant discovers procedures for reproducing interesting events
· Ex. Infant accidentely kicks doll, making ti jump, then spends next 10 minutes happily kicking and laughing
· Infant shows a kind of after-the-fact grasp of causality
· Accidently does something, likes or finds interesting what happens when he does it  and so might be able to reproduce it
· Infant can’t yet figure out how to produce these interesting effects in advance
Substage 4 – Intentional Behaviour (8 to 12 months) 
· After-the-fact restriction disappears. Infant now perceives desirable  goal and figures out how to achieve it
· ^Infant shows first genuinely intentional behaviour
· Intentional behaviour: Goal exists prior to action selected to achieve it; possibly by being able to separate the means and end.
· Use one scheme as a means to lead to another 
· which then becomes the goal/end
· Studying intentional behaviour: Response to obstacles
· Ex. Baby reaches for a toy but a pillow is dropped in between the hand and toy
· Young infant may storm ineffectively or may immediately activate the goal scheme, a.k.a. to do to the pillow what it would have done to the toy
· What substage 4 baby does (and substage 3 doesn’t) is it intentionally pushes the pillow aside and reaches for the toy
· Baby uses “push-aside” scheme as a means to get to “reach-and-play” scheme (the desired end)
Substage 5 - Novelty and Exploration (12 to 18 months)
· The discovery of new means through active explorations
· Substage 4 infant uses mostly familiar schemes to produce small range of mostly familiar effects. 
· While Substage 5 infant begins deliberately and systematically varying behaviours, creating both new schemes and new effects.
· Problem solving now occurs, infant can’t use old solutions or variants of it. Infant now uses brand new  schemes through trial and error
· E.g. stick can be used to push, pull or act on distant object
· This act is important because it shows the ability to use tools
· Substage 5 infant also experiments for the pure pleasure of experimentation
· E.g. Child drops spoon from edge of chair and notices how it bounces. Parent returns spoon and baby drops on other edge of chair (possibly with more force) while noticing how it bounces. Parent then returns spoon and baby throws it against the wall.
Substage 6 – Mental Representation (18 to 24 months) 
· Baby is now capable of mental representation – Thinking about and acting on the world internally and not merely externally
· E.g. Infant has grass near windowsill and wants to open the window but its breezy outside. The infant realizes when the window opens the wind will make it fly away so he/she picks up the grass and puts it somewhere where the breeze won’t touch it
· The child is imagining the problem, based on an internal use of representations or symbols , that is not possible earlier in infancy.
· E.g. 2: a match is put in a matchbox, the box is open just about 3 mm. The infant needs to take a match out. The infant opens her mouth a little, then closes it, then opens it again wider, and then wider and then wider. Finally the infant puts her finger on the slit of the matchbox and instead of trying to reach in and grab the match she pulls open the matchbox, making the match available to take.
· The opening of the mouth is a symbol to the opening of the matchbox. The symbol allows the infant to solve the problem
· In e.g. 2 the infant was in a transitional period between substage 5 and 6
·  Had the infant been in substage 5 then the infant would have used trial and error in order to open the matchbox. Had she been in substage 6 the infant would not have done the mouth opening because it would have used an internal symbol rather than external. It used an external symbol because it was in the brink of learning mental representation
Summary
1. Exercising reflexes (0 to 1) – Infant is limited to exercising inborn reflexes—for example, sucking and grasping.
2. Developing schemes (1 to 4) – Reflexes evolve into adaptive schemes. The schemes begin to be refined and coordinated. Schemes also are combined into bigger combinations.
3. Discovering procedures (4 to 8) Behaviour becomes more outwardly oriented. The infant develops procedures for reproducing interesting events.
4. Intentional behaviour (8 to 12) – The first truly intentional behaviour emerges. Infant can separate means and end in pursuit of a goal.
5. Novelty and exploration (12 to 18) – Infant begins to vary the schemes systematically to produce NEW schemes/effects. Problems solved through trial and error.
6. Mental representation (18 to 24) - Ability to use representational or symbolic functioning emerges. Mental problem solving begins to replace overt trial and error.
Object Permeance (birth to 2 years)
· Slide: Realization by child that object continues to exist even if it cannot be seen
· During first two substages (first 3/4 months) babies do not realize objects exist other than their actions on it.
· E.g. toy drops, baby acts like it never existed. Usually turns to another activity. Might look at the spot where it dropped for a little while at most.
· Third substage (4 to 8 months) babies begin to search for vanished objects
· This has limitations, baby will only search if object is partly hidden, not completely
· The amount hidden is also a variable – if only a tiny bit is shown baby may sit and stare complexed
· The cause of the toy dissapearence is also a variable – If baby knocks over toy, it will most likely look over to retrieve it. But if someone else does, the search is less likely
· This shows evidence that infant’s knowledge of the object still depends on his/her action on it
· Substage 4 (8 to 12 months) searches systematically and intelligently for hidden objects
· Searches even when the object is completely gone and it was not the infants actions that caused it to disappear.
· Limitations – When object has more than one potential hiding spot
· E.g. Has pillow and blanket beside each other while infant watching. Hides toy under pillow and infant uncovers toy, this is repeated 3 times. On 4th time hides toy under blanket but child looks under pillow because of the earlier success with the pillow. 
· This behaviour known as A-not-B error 
· This shows that baby’s knowledge of objects is not freed from her own actions on them
· Substage 5 (12 to 18 months) handles multiple-hiding-place problems, but only if the movements are visible. This is because the child cannot represent the object without visualizing it.
· In substage 6 (18 to 24 months) the capacity for symbolic functioning emerges which makes the child able to think of the object without visually seeing it.
· Object permeance illustrates two general themes in Piaget’s approach to development
· 1. The notion of development as a process of progressive decentering 
· Decentering: The gradual decline in egocentrism that occurs across development
· Overtime the baby becomes decentered and grows aware of both self and world
· 2.  The importance of invariants in development
· Invariants: Aspects of the world that remain the same, even though other aspects have changed. 
· The child must acquire knowledge of what stays the same (invariant) and what faces constant change
· Most basic cognitive invariant being object permanence a.k.a. The existence of objects stays the same even though our perceptual experience of them changes
Testing Object Permeance 
· Motor search behaviours in assessing object permeance
· E.g. Lifting a cloth or pushing aside a screen 
· Habituation: A decline in response to a repeated stimulus 
· E.g. I strum my guitar and baby claps. I do that 10 times and on the 11th time the baby stops clapping. 
· Dishabituation: The recovery of response when the stimulus changes

· Study by Baillargeon:
· 1. Babies were shown a screen that rotated like a drawbridge through a 180 degree arc
· In the beginning babies were interested but then became less so after repetition which shows they had habituated (stopped responding to the repetition of) to the rotation 
· 2. Then a wooden box was placed directly in the path of the screen
· Note the baby could see the box at the start of the trial but it disappears when the screen is at full height
· 3. Experimental conditions:
· A) Habituation event (no box) – Response to the screen moving through the entire 180-degree arc
· B) Impossible event (box) – Response to the screen moving through the entire 180-degree arc (only possible because hidden platform that dropped the box out of the way)
· C) Possible event (box) – Response to the screen moving through to the point it stops at contact with the box
· Adults would be confused at experiment B because they knew that the box still existed behind the screen
· Infants as young as 4.5 months also posses such knowledge
· They barely paid attention to C (habituation) but then shot up at B (dishabituation)
· Young infants seem to know something about not only the existence, but also properties of hidden objects
· 2 cautionary notes:
· Young infants at first possess qualitative, not quantitiative, appreciation of hidden objects. A.k.a. they know SOMETHING is hidden, but don’t remember much about the quantitative properties once they can no longer see it
· E.g. Child does not respond to a large toy appearing from under a very small cover, as long as SOMETHING comes out from the cover
· People disagree with the findings of the experiment and believe other factors are explanations of the outcomes and not object permeance
Physical Knowledge
· Another study:
· Box on a platform with a possible and impossible event
· Possible: Box is pushed to edge of platform but has enough surface area to stay balanced
· Impossible: Box is pushed three quarters of the way over the edge of platform and magically stays on the platform
· Infants by 6.5 months old look longer at the impossible event 
· This shows that the infants appreciate the relation between contact and support
· 3 or 4 month olds aren’t fazed by the impossible, for them any degree or contact is sufficient to balance the box
Preoperational Period (2 to 6 yrs)
More about Representation
· Defining characteristic  of movement from sensorimotor to preoperational is symbolic function
· Symbolic function: The ability to use one thing (such as a image or word) as a symbol to represent something else
· Can be motor movements, mental, physical objects, or words
· Evidence that the general capacity for representational functioning emergences near the end of infancy:
· 5 kinds of behaviour appear
· 1. Internal problem solving from substage 6
· 2. Ability to handle the invisible displacements version of the object permeance problem
· Referring to when the child was able to understand that actions can occur to an object without having perceptual knowledge of said action
· 3. The first appearance of words
· Stress on not just labeling an object but talking about said object or event in their absence
· 4. Appearance of deferred imitation: Imitation of a model (event or object) observed In the past
· 5. Emergence of symbolic play: Form of play in which the child uses on something in deliberate pretence to stand for something else
Strengths of Preoperational Thought
· Representational intelligence allows the child to think before he acts, so the solution can be immediative and adaptive. While Sensorimotor intelligence is only for the here and now
· Representational thought also allows for social aspects such as communication
· Preoperational period the child develops a form of knowledge known as 
Qualitative identity: The knowledge that the qualitative nature of something is not changed by a change in its appearance. 
· E.g. Water is the same water no matter whether its poured into a cup or a pan
· Note they do not know if the quantity is the same
· This marks the importance of mastering invariants in the environment
· E.g. 2 Photo of a cat is shown then a second photo of a cat with a dog mask on is shown. Most 3 year olds think it is now a dog. But the 5/6 year olds realize that it’s still a cat and will always be a cat.
· 5/6 year olds overcame perceptual cues and affirmed the qualitative identity
Egocentrism in Preoperational Thought
· Children feel as though everyone reciprocates their point of view
· Egocentric speech: preoperational children assume that listeners know everything that they know, showing difficulty with perspective talking
Centration
· Centration: Young child’s tendency to focus on only one aspect of a problem at a time, often resulting in incorrect judgements
· Conservation: The realization that the quantitative properties of objects are not changed by a change in appearance
· Procedures used to test conservation
· 1. Conservation of liquid quantity (two glasses holding the same amount but one looks longer)
· Question: Do both cups have the same amount of water
· 2. Conservation of number (the experiment written below)
· 3. Conservation of mass (two balls exact same, one gets squished to look smaller)
· Question: Do both balls have the same amount of clay
· Experiment by Piaget on the Conservation problem
· 1. Two rows of five chips put together side by side
· 2. While the child watches the second row is spread out a bit more than the other so it LOOKS longer
· 3. Problem: The child is then asked which row has more chips
· The child will say the second row because it is CENTRATING (focusing only on) the length and not the numerical value of the rows
· What we find is the young child pays attention only to the length of the object because it can’t focus on multiple aspects
Middle-Childhood Intelligence: The Concrete Operational Period (Age 6 to 12 yrs)
· Mostly the same tasks as Preoperational experiments. Difference lies in pattern of response. Child now begins to pass the tests rather than failing
Conservation
· Looking at principles like volume, number, and mass remaining the same despite the change in the forms of an object
· Different forms of conservation mastered at different times
· Conservation of mass – around age 5 or 6
· Conservation of continuous quantity – around the same
· Conservation of length and weight – 2 or 3 yrs after
· Conservation represents another form of invariant
· Sensorimotor period child masters object permeance – existence of objects is invariant
· Preoperational period child comes to understand qualitative identity – the knowledge that the qualitative nature of objects is invariant
· Concrete-operational period child masters various forms of conservation – knowledge that quantitative properties of objects are invariant
Classes
· Best-known way to check the child’s understanding of classes is the class inclusion problem
· Class Inclusion: Knowing that a subclass cannot be larger than the superordinate class that includes it. A concrete-operational achievement
· Class Inclusion problem experiment
· 1. There are 20 wooden beads, 17 red beads, 3 white beads
· 2. Child is asked either “are there more red beads or more wooden beads?” or “which would make a longer necklace, the wooden beads or the red beads?”
· The child then responds in either situation with “the red beads”
· It is shown that the child cannot think of something as a “superordinate class “(red beads) and a “subclass” (wooden beads)
· The child focuses on what is perceptually obvious and ignores other information
· BUT the concrete-operational child can solve this problem
· This is because the concrete-operational child understands not only that there is more wooden beads then red beads but also that there NEVER can be more red beads then wooden. Because they understand classes, they know that the wooden beads are the “superordinate” class and the red beads are the “subclass”. 
Relations
· Children understand class, but they must also understand the relationship between classes
· One of piaget’s tasks is the Seriation task
· Seriation: Ordering stimuli along some quantitative dimension, such as length. A concrete-operational achievement
· Seriation task experiment (length):
· 1. 10 sticks of different lengths random placed on table
· 2. Child task to order sticks in order of length
· Problems generally occur that the child groups sticks into two parts, one little and one big. Or line up one end but not the other.
· Seriation requires the child to systematically and logically approach the problem viewing each stick as being simultaneously longer than the one before, and thus shorter than the one that comes after it.  Preoperational thought lacks this
· Preoperational children also fail to appreciate the transivity of quantitative relations
· Transivity: The ability to combine relations logically to deduce necessary conclusions-e.g. if A>B and B>C, then A>C
Concept of Operations
· Operations: The various forms of MENTAL action through which older children solve problems and reason logically
· Operations are like schemes:
· Operations always involve some sort of action – operating on the world in order to understand it
· Operations also do not exist in isolation but are instead organized into a larger system of interrelated cognitive structures
· There are differences between sensorimotor schemes and concrete operations:
· Sensorimotor schemes are expressed in OVERT action—reaching, grasping, manipulating and the like. 
· While operations are a system of INTERNAL actions – logical, in head form of problem solving
· Decentration: Being able to simultaneously monitor multiple aspects of a situation
· Reversibility: A property of operational structures that allows the cognitive system to correct, or reverse, potential disturbances and thus arrive at an adaptive, non-disturbed understanding
· Concrete operational thought has this where preoperational thought lacks
Perspective Taking
· Three-mountain task:
· Children must not just overcome the egocentric view, they must also be able to process perspective spatial calculation
· Children tailor speech to the needs of others
· Four year olds use simpler speech when talking to 2 year olds than with 4 year olds or adults
· Children may describe an event differently if the person they are talking to was present at the event
Symbolic Ability
· Infants first play efforts are limited to their own actions
· E.g. pretending to go to sleep
· But eventually props of a variety can be incorporated
· Beginning must be physically close to real-life counterparts
· Play actions start off isolated, and then evolve into sequences of related actions
· They start to appreciate the representation of nature within pictures
· But do not understand they were depictions of real life, rather they see it as an object 
· E.g. When a photo is presented to a 9 month old they just grab and pat it
· By 19 months old they lose the confusion. They point and vocalize rather than pat and explore. They do not care if it is upright or upside down
· By 30 months old, they start to care if the photo is upright
· Finally by 3 or 4 years old they care about the artists intention and the content of the photo
· A photo with a stick and oval on one end is interpreted as either a lollipop or balloon and (depending on how the artist wanted it to be seen) the child will fight vigorously for their interpreted perspective
· Dual Representation: The realization that an object can be represented in two ways simultaneously
· Experiment:
· 1. A big snoopy doll is hidden in a room together with a small snoopy doll
· 2. There is a photo representing the room presented to the child depicting all the places the dolls could be hidden
· 3. The small doll is shown via a miniature version (on the picture) where it is hidden 
· 4. The child must go find the big snoopy doll
· The child goes to the room and finds the area where the small doll is hidden in order to find the big snoopy doll (since they are together)
· Children have trouble attributing the miniature version with the real life replica hidden in the room
· This is due to the fact that they cannot realize that the object can be represented in two ways simultaneously
Adolescent and Adult: Formal Operational Period (Age 12 to adulthood)
· Formal operations may emerge later than 12 or possibly not at all
Characteristics of Formal Operational Thought
· The Concrete in concrete operational is referring to the fact that children can operate cognitively by means of representations rather than overt action. The limitation being that they can deal larger only with what is directly in front of them—what is concrete, tangible, real
· What they cannot do is refer to hypothetical (the possibility rather than reality)
· Formal operational thinkers distinguishing characteristic is the capacity for:
· Hypothetical-deductive reasoning: The ability to generate and test hypothesis and draw logical conclusions from the results of the test. A.k.a. `the what if`s, might-be`s and if-thens
· Adolescents seem more at home with hypothetical rather than mundane reality
· The deductive part of hypothetical-deductive reasoning is also important
· Not just simply imagining possibilities
· Being able to evaluate hypotheses and deducing multiple outcomes
· Piaget`s way of charactering the difference between concrete and formal operations
· Concrete: Starting point is immediate reality
· Formal: Starting point is the world of possibility – whatever might be true
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