Chapter 7
Core Knowledge Part1:
Physics, Space, Biology, and Number

The acquisition of Knowledge
Since ancient times, philosophers have been wondering how people acquire knowledge. 
Empiricists: based on experience; blank slate 
Rationalists: at least some knowledge provided a priori or without having to be 
Taught. 
· Development through maturation and not entirely dependent upon perceived observations 
· New approaches acknowledge that the organization of neurons is a result of developmental processes, a result of species-typical development, and the benefit of the resources of a species-typical environment. 

Framing the Question of Knowledge Acquisition
1. How would you build/engineer a baby that could have knowledge? 
· Al: Requires preparedness/initial structure (constraints on learning) 
2. What kinds of inheritance does baby receive reliably in species-typical environment? 
· Inherit genes and parents’ environment 
3. What informational priorities were in EEA? 

Constraints on Learning 
· Biased heuristics or privileged hypotheses that an animal uses when acquiring information about the world 
· Allow knowledge acquisition 
· Make learning faster and are necessary to make learning possible 
Remembering the Systems view of inheritance 
· Inheritance (genes and environment) can be used as a means to communicate from one generation to the other. 
Informational Priorities in the EEA 
· The environment in which we evolved, and the informational priorities of a human child or adult in that environment. 

Core Knowledge
Endow certain biologically relevant core domains with sufficient reliably developing structures to provide useful concepts for the child, relying only on experience that is very likely to occur in a species-typical environment. 

Domain Specificity 
· The idea that many aspects of adult and child psychology are processed by specialized psychological processes that have been shaped by natural selection and focus on areas of knowledge that were fitness-relevant in the EEA
· These domains include knowledge about language, knowledge about physical objects, and knowledge about number. 

What would Piaget say about Core Knowledge? 
· Piaget’s view was that children had limited cognitive sophistication with respect to knowledge, that they did not have specialized processing in different domains, and that their understanding was limited to what they could see rather than making rich inferences based on their perceptual experiences. 
· Piaget’s rejection of the idea of sophisticated knowledge in very young children is the litmus test of an interesting contribution to the field. 

What would associationists say about core knowledge? 
· A child is supposed to learn by associations. 
· According to this view, a few general learning mechanisms such as classical conditioning and operant conditioning are available. 
· Often debate between: those who favor domain-general explanations are wary of the large role of constraints on learning that were shaped by natural selection, and those who favor domain-specific explanations expect little to develop if the slate is too blank. 
· Piagetian and associationist approaches predict relatively simple learning and immature knowledge and can be used experimentally to generate null hypotheses. 

Areas of Core knowledge
Intuitive Physics 
· What we know and expect regarding physical objects 
· What do babies know and when do they know it?
(Violation of expectations paradigm) 
· Why you do it the way you do it? Often able to come up with a reason but it may not be the actual mechanism that carries out that response that they stated because they don’t know it. 
· Just because a child completes the task it doesn’t mean they understand it. 
Object permanence 
· Piaget claimed that infants younger than 8 months of age do not have object permanence, meaning that they have no mental representation of the object
· Piaget’s test and methodological shortcomings
· Using different research methods, contemporary studies have demonstrated that infants have a representation of the object out of sight, and that this representation holds some details (e.g., size of the object) 
Continuity 
· While watching training trials, 4-month-old infants represented a moving bar as one continuous bar behind the screen. 
· Accordingly, they dishabituated to a display showing two separate rods 
Contact
· 6-month-old infants expect one object to have an effect on another object only if there is contact between the two. 
· Infants also accept that people (but not blocks) can affect each other’s behavior without contact. 

Figure 7.1 continuity – Four month olds saw the rod moving back and forth behind the occlude. Once the occlude was removed, infants who saw one solid rod were not surprised, but those who saw two disconnected segments were surprised and increased looking time. 
· Violation of expectation 
Figure 7.2 (page 226) 
Figure 7.3 (page 227) 
· Top row – seeing little movie/slideshow objects are far apart, and the white square hits the black square 
· Last 2 rows – number of frames change 

Cohesion 
· An object has cohesion is it stays together in one piece rather than coming apart when it is moved. 
· As young as 3-month-old, infants expect objects to be cohesive. If an object comes apart rather than staying connected, looking time increases in a violation of expectation paradigm. 
· Figure 7.4 Spelke’s Cohesion experiment 

Support and Gravity 
Infants go through a developmental progression of understanding about the kind of support an object needs in order to not fall down due to gravity. 
· 3-month-olds understand that an object needs some contact with a solid support in order not to fall
· 5-month-olds understand that the contact has to be with the top of the support, not the side. 
· 6-month-olds know that most of the bottom of the object needs to be supported in order not to fall
The important part is are we interpreting what the child is responding to correctly  
Event Categories
Occlusion Event
· An event in which an object becomes invisible as it moves behind a nearer object, the occluder 
· 3.5 months old – realize height as an important variable. If a tall object goes behind a shorter occluder, it is not expected to disappear entirely 
· 7.5 months old – get that transparency is a variable that should be considered in occlusion: objects should remain visible if they go behind an occluder that is transparent  
Containment Event 
· An event in which an object moves into a container, possibly becoming invisible 
· 2.5 months old – some understanding of containment events 
Covering Event 
· An event in which an object becomes invisible as it is hidden by a rigid cover or screen. 
· 12 months old – they use height as a factor in covering events 

Figure 7.8 Expectations of the occluder
Figure 7.9 what infants know about containment 

-Infants’ concepts in the area of intuitive physics are applied very narrowly.
- Research of core developmentalists is mapping out the developmental trajectory of these cognitive skills 
- Despite infants; understanding of intuitive physics, they still lack some physical concepts, such as ideas about inertia, momentum, and the expected effects of gravity on objects in motion.  
- If an object is lowered behind a screen the baby of 8months old expects the object to be behind the screen, but if the equivalent amount of sad if poured behind the screen, the infant is not, apparently, surprised if no sand is there when the screen is moved. 
-Even adults can keep track of moving objects better than they can keep track of dynamic movement of substances. 

What would Piaget say about developing intuitive physics? 
· 4-8 months of age – if the object is occluded while the baby is in the middle of reaching for it, the baby will likely drop her hand and appear to have completely forgotten the object. 
· The infant will not lift an object toward herself even if she already has it in her grasp when it becomes occluded by a blanket. 
· She will reach for the object if it is covered by a transparent covering
· 8-12 months – A not B error 
· 12 to 18 months – A not B error is resolved 
· Child cannot understand invisible displacement – if you hide an object while she is watching and then secretly move the object from that spot, she will persistently look for the object where she last saw it. Faced with the clear evidence that the object is not there anymore, she is incapable of expanding her search. She just looks at the last location, over& over! 
· 18-24 months – all above issues are resolved

An intuitive understanding of space
Infants show early development of an understanding of space. 
· 5-month-olds use spatial location, not appearance, shape or color, to define an object 

Figure 7.11 Location as object identity
Figure 7.12 the spin before the search – use geometry of room, usually get corner or corner directly opposite it 
· Adding a color wall does not help toddlers at all
· Cannot use the geometric shape of an array of objects for navigation
Figure 7.13 Finding hidden toys 
Figure 7.14 Spatial navigation 
· Children develop the ability to use landmarks to locate an object as early as 6 months of age. 
· However, the landmark must be both obvious and located close to the hidden object
· The development of spatial cognition is related to self-locomotion

Dead Reckoning 
· The ability to continuously keep track of one’s location relative to the starting point and thus return directly to it 
Figure 7.15 Dead Reckoning 
- Self locomotion matter in spatial cognition. 
Children’s understanding of biology
Young Children have some knowledge about biology; they develop an understanding about types of objects (plants, animals) and about biological processes (growth, death). 
Inheritance 
· Preschoolers understand that living things come from other living things that resemble them, and that they inherit characteristics of the species and characteristics of the parent.
Growth
· Young children reject qualitative change (as from a caterpillar to a butterfly) as well as the idea that 
· 
Death 
· Young children develop an understanding of death before the age of 4 years. 
· They make a distinction between animals that are asleep and animals that are dead. 
Universal intuitive biology 
· Cross-culturally similarities indicate that intuitive knowledge about biology was functional for young children in the EEA 
· Across cultures, children have a concept of species and apply essentialist thinking to species by the age of 4 to 5 years. 
· This understanding is specific to thinking about non-human biological entities. 
Number understanding in babies 
· Mathematical understanding appears to be a domain of core knowledge for developing humans, resulting from evolved domain-specific cognitive processes. 
[bookmark: _GoBack]Numerosity 
· 5 month – olds appear to have a sense of numerosity, i.e., the sense of equality or difference in small sets of one, two, or 3 objects 
· infants in the first week of life can discriminate between sets up to three entities. 
· By 6 months of age, infants can discriminate between small numbers of events or actions and can represent numbers so as to match across modalities (sight and sound) 

Ordinality 
· is the understanding of greater than and less than 
· seems to develop in infancy after numerosity. 
Arithmetic 
· 5 month –olds infants showed longer looking time in a violation – of –expectation study when the test display depicted the wrong number of objects (one instead of 2), indicating an early understanding of arithmetic (subtraction and addition) 
Figure 7.16 What infants know about arithmetic 
2 systems of numbers 
· infants psychologically represent numbers in two different core systems: (1) Large numbers; (2) precise values, but only with small numbers (1,2, or 3) 
· (1) Infants show some competency with large numbers. 
· 6 month olds discriminate numbers in a 1:2 ratio (8 from 16. 16 from 32), but not in a ratio of 2:3 (8 from 12 or 16 from 24 items). 
· 10 month olds discriminate numbers with a 2:3 ratio as well. 
· (2) infants use a distinct system to represent small, exact numbers. 
· Infants fail to discriminate a 1:2 ratio is small numbers are involved (2 from 4) 

Counting 
Table 7.1 
· children at around 2.5 years of age begin to understand and use these rules; at 5 years they follow the 1st two rules consistently. 

A cross-species comparison 
The idea that domains of knowledge are evolved, species-specific, and specialized can be tested in cross-species comparisons. 
· non human animals show some competence with numbers. 
· Rats can discriminate two arrays in ascending order. 
· Monkeys do so, without previous training and more accurately 
· Monkeys also have the second core umber system representing a small number of individual items 
· Land animals seem to have object permanence. 
· Each species is equipped with a specific, well-designed learning mechanism with which it learns navigation. 
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