PSY2114A Lifespan Psychology

Lecture 1: What is Development?—Development and Research Methods
What is Development?
	· Change
	· Growth

	· Progress
	· Challenges

	· Maturity
	· Potential

	· Adaptation
	· Obstacles

	· Transitioning into different stages of life
· Emotional development
· Motor development
	· Social development
· Biological development
· Cognitive development
· Resiliency


DEVELOPMENT: CHANGES THAT OCCUR OVER TIME IN THE THOUGHT, BEHAVIOUR, REASONING, AND FUNCTIONING OF A PERSON DUE TO BIOLOGICAL, INDIVIDUAL AND ENVIRONMETNAL INFLUENCES

Subcategories of Development:
1. Physical
2. Cognitive
3. Emotional and social

Periods of Development:
1) Prenatal period: conception to birth 
2) Infancy and toddlerhood: birth to 2 years 
3) Early childhood: 2 to 6 years 
4) Middle childhood: 6 to 11 years 
5) Adolescence: 11 to 20 years 
6) Early adulthood 
7) Middle adulthood 
8) Late adulthood

Development doesn’t have a steady pattern, it depends on influences in life and age and the individual

Age does not equal development-> experience and genetics cause development, although we usually talk about age-related changes

1. Nature vs Nuture:
Nature: genetics 
Nurture: environment
Example: Humans only species with language: genetic component
		Not all humans develop language: environmental component
• Theories emphasizing stability across the lifespan emphasize nature 
• Theories emphasizing plasticity across the lifespan emphasize nurture

Key Terms: 
Genotype: genetic makeup, differences in genotype due to parental material
Phenotype: characteristics of individual, differences in phenotype due to differences in genotype

Individual Differences in phenotypes due to genetic factors, only about 50% is genetics, meaning 50% is experience

Canalisation: some behaviours/traits are simply not responsive to environment, unless very strong environmental effect occurs
	Ex. infant motor development: sitting, reaching
Differential Susceptibility: even with the same genotype, people experience different levels of susceptibility based on environment

Niche-Picking: we do things we enjoy or are naturally good at
· Passive or active
Evocative Correlation: behaviour influences others (ex. smiley baby causes you to get excited which causes the baby to get excited again)

*Nature or Nurture: fraternal birth order effect (a right handed man with more older brothers is more likely to be homosexual than a right handed man with less)
Do older brothers affect the sexual orientation of younger brothers when the latter are still in utero (nature), or the does the effect exert itself later in childhood or early adolescence (nurture)?
			HOW COULD WE ANSWER THIS?
Hypothesis 1: Mothers produce less testosterone for their later sons than their first sons? (nature)
Hypothesis 2: Did the mother raise her later sons than their first sons? (nurture)
Hypothesis 3: Does having older brothers create a less traditionally masculine environment for the newest son? (you have a protector, not having to assert yourself as much)
Look at homosexual right handed males without older brothers and look at the differences
Compare males with older biological brothers (nature) and those with older step brothers (nurture)-> separates nature and nurture.

Bogaert (2006) did study and found boys with biological older brothers are more likely than boys with older step brothers, to be homosexual. Proving more nature than nurture.*

Maternal Immune hypothesis: mother is pregnant with either a male or female fetus -> mother sees masculinity as foreign and builds immunity to it, with the birth order, this shows that the more sons a mother has, the stronger the immune reaction

2. Continuity and Discontinuity:
Does development occur smoothly or in steps?
Some types of development are continuous and some are discontinuous, some are best explained as a combination of both
Ex. language

3. Impact of Context
How does the context of our life impact development?
- Genetics, biological makeup, home, school. Neighbourhood

Dominant Theory:
· Development is lifelong, multicontextual and multidirectional, plastic, influences by many forces (age, history, culture, non-normative)
Risks to development: physiological risks (prevents or affects normal development) and environmental risks 
Resilience: the same experiences impact individuals in different ways
	Several protective factors: personal (personality, temperament, intelligence), warm parental intelligence, strong relationships outside the family, community resources and opportunities

Research Methods:
Psychology is a science: focusses on objective measures: observable, measurable, quantifiable, and reliable
General methods: 
1. Observational
a. Naturalistic: observing individuals in natural environments
i. Advantage: see typical behaviour
ii. Disadvantage: no control over setting, observers presence can influence subjects
b. Structured: observing individuals in lab settings
i. Advantage: conditions are identical for all subjects
ii. Disadvantage: behaviour may not be typical as subjects are aware of observer
c. Time sampling
d. Issues in Observation: 
i. Need to ensure reliability
ii. Clear observation protocol (what is being observed, what constitutes an instance of the behaviour)
iii. Can influence participants
2. Reports: 
a. Clinical Interview: flexible questions dependant on previous answers
i. Advantage: allows for breadth and depth of information based on supjec reports
ii. Disadvantage: difficult to compare participants, socially acceptable responses, forgetting details, dependant on strong language skills, forgetting details
b. Structured interviews, questionnaires, surveys: standardized questions, same for everyone
i. Advantage: easy comparisons, facilitates collection and scoring of data
ii. Disadvantage: provides less depth, no opportunities for follow up, forgetting details
c. Psychological Tests: can be used to predict later success, also used to match groups in experiments
i. Plot the norm on the test, compare individual or samples to see how they compare to the norm
d. Reports:
i. Self
ii. Parent
iii. Teacher
iv. peer
3. Case Studies: provide complete and focusses assessment on one unique individual
a. Advantage: very descriptive, may give insight into specific case, may lead to theory development
b. Disadvantage: poor generalization, unsystematic observations (can lead to biased interpretation or reporting
Correlation and Causation:
Which allows us to infer causation? 
· Independent variable
· Dependent variable
· Control Group
· -1 < r < 1
Ex. saying by the end of grade 3, kids have better math skills. It must be the cause of the math program.
	We can’t say this is causation because there are many external influences that effect the math skills of the kids.
We could infer a causation in a setting such as:
· Take a group of 7-8 year old students and have them do a math test. Split them up evenly and put half the group in a math camp and half in an art camp (with same circumstances and one on one work with counselling as math camp) and test again at the end of the camp.
· If the group from the math camp does better now, rather than at the beginning, but the art camp performs the same, you can infer the math camp caused better scores in math.
Interpreting Correlations:
· Maternal warmth during play correlates with child’s willingness to clean up toys (r=.34)
· The nicer mothers were to their kids, the more likely they are to clean up, positive correlation
· Maternal interrupting and control correlates with child’s willingness to clean up toys (rboys=-.31, rgirls=-.42)
· The more interrupting the mothers did, the less likely the kids were to clean up, negative correlation
· What can explain this?
· If mom is nagging child to clean up, they might not want to due to being nagged
· Mom causes childs behaviour, child causes moms behaviour
· Third variable—time the study was taken-> if done in morning, maybe mom and child have more energy and are in a better mood, if done in evening, mom may be irritable and child may be too tired to clean up their toys.
· Moms warmth encourages the same mood in play as in cleaning, encouraging the child to clean
If you wanted to see whether smoking during pregnancy affected birthweight, how would you design the study? What would you expect to find?
· Moms who smoked during their pregnancies show an average lower birth weight
· What other factors affect birth weight?
· Gender, genetics – don’t forget to include these factors 
· You can’t really study an experiment as such because you can’t tell a mother to smoke while she’s pregnant and some to not smoke—unethical
· If you got people who already smoked, the study is no longer random and many other factors can influence birth weight
· You can do the study with mice! Take a group of female mice, impregnate them all and expose half of them to cigarette smoke and half of them not to smoking. We can make a conclusion about mice and assume that the same would occur in humans.
· Pregnancy outcomes: mean birthweight lower in smokers, APGAR scores lower in smokers, low birth weight common in smokers
· We can conclude that the more a woman smokes during her pregnancy, the more likely a child will be born with a LBW—however there are more factors that can cause LBW
· There is always a third factor to be considered
· Methodological weaknesses with this study? How could we improve the study to avoid them?
Psychophysiological methods:
· Exame the relation between physiological processes and behaviour:
· Heart rate, cortisol, electrocephalogram (EEG), fMRI, MRI
· Startle response
· Galvanic skin response
· When nervous, skin becomes more conductive to energy
· Advantages: can explain individual behaviour, can identify perceptions in children who cannot communicate verbally
· Disadvantages: cannot fully explain how someone processes stimuli, physiological findings can be affected by others in the room
Experimental designs:
· Manipulated IV
· Measured DV
· Control group, treatment group(s)—random assignment
· Control over extraneous variables
· Alternative to control group: ABAB design
· “part A, part B, part A, part B” 
· We do the same experiment twice to make conclusions to eliminate external factors
· ONLY EXPERIMENTS ALLOW FOR CAUSAL CONCLUSIONS
Quasi Experiments:
· Similar to experiments, but no random assignment to groups
· CAN’T MAKE CAUSAL CONCLUSIONS
· Ex. does divorce cause adolescent delinquency	
· To determine we have to look at delinquency in divorced families and non-separated families
Research designs specific to development:
· Longitudinal: same participants are observed repeatedly at different ages
· Advantage: see development of individual, see relations between early or later behaviours/consistency in development, can look at individuals to determine whether changes are stage-like or continuous
· Disadvantage: $$, time, practice effects, selective attrition (people drop out), cohort effects (people who have gone through similar experiences), question/approaches become outdated
· Cross sectional: different groups of participants, each group a different age (ex. 10-y/o, 13-y/o and 15-y/o)
· Advantage: efficient (time and $$), no practice effects, no selective attrition
· Disadvantage: cant evaluate individual development (continuous vs stage; consistency), differences may be due to cohorts, not development
· Cross Sequential: more than one group of participants tested at more than one age/time point (ex. group 1 tested at 10 and 12, group 2 at 12 and 14 and group 3 at 14 and 16)
· Advantage: combine benefits of longitudinal and cross sectional, monitor individual development more efficiently than cross sectional, can identify cohort effects
· Disadvantage: practice effects, selective attrition, more difficult logistically
Ethics and Research:
· Research studies must be conducted to avoid physical or mental injury and violations of privacy
· Through use of peer reviews and research ethics board, subjects are ensured of: consent, debriefing and anonymity and confidentiality
· Animal research must follow ethical guidelines
Ex. studies that violate ethical standards: Little Albert, The Monster Study


Lecture 2: Prenatal Development
Stages of Prenatal Development:
· Duration of Gestation: 40 weeks (approximately 37-42 weeks typically)
· 40 weeks broken into 3 trimesters which have conceptual guidelines
Stages based on development over age:
1) Germinal (zygote)
· Day 0-14
· Ovum and sperm combine to create zygote
· 23 chromosomes from each parents
· Gender is decided at fertilization (mom give X, dad gives Y for boy or X for girl)
· Zygote moves to fallopian tube and starts to implant in wall of uterus
· Once implantation complete, end of zygote period
· Amnion—where baby is
· Amniotic fluid—provides nutrients to baby
· Placenta—forms around baby in replacement for the amnion
· Umbilical Cord—stiff, provides oxygen to baby
2) Embryonic (embryo) lots of development
· Week 2-8
· Brain, organs and limbs begin to form
· Amniotic sac envelops organism
· Yolk sac present until placenta develops
· Neural tube forms during embryonic stage
· From days ~19-23
· If cranial neural tube doesn’t close, open brain potential spontaneous miscarriage 
· If caudal neural tube doesn’t close, spina bifida
· Cardiovascular system develops and heart begins to beat
· Face develops (eyes, ears, nose)
· Skeletal development: limb buds, teeth form below gums 
· End: completion of all major structures and organs, now a fetus
3) Fetal (fetus) lots of growth
· From week 9-birth
· Rapid body growth
· Increase in system complexity
· Eyes: by 3rd month eyeballs form, optic nerve links to brain, eyelids form around week 9 (fetus sensitive to light by week 16)
· Blood vessels to develop retina, without light in utero the babies blood vessels may not disappear

· Gender: 
· in embryo form—indistinguishable
· Distinguishable from external sex organs by week 12
· Limbs: week 13-16
· Legs grow longer, hand and feet form
· Brain: 
· By 20 weeks all neurons formed (will still grow in size just not number)
· Myelin still forming (insulation on neurons, which is why babies are slower mentally than adults)
· Cortical cells developing (forming folds of Cerebral cortex)
· 27 weeks—cerebral cortex cells develop (in number)
· Week 21-28
· Skin formed but transparent
· Lungs develop, though not totally mature
· Viable around 22 weeks earliest
· Motor behaviours exist—thumb-sucking, yawning, swallowing
· Gains fat
· Hearing functions by mid-3rd trimester
· How do we know? 
Loud speaker and ultrasound to moms belly, loud sound played, baby immediately blinks (bilateral—both eyes)
Abnormal Prenatal Development:
- Maternal environment:
	-> Zygote imbeds in the fallopian tube instead of uterine wall—ectopic pregnancy
		-- Not always a failed pregnancy, recommended to abort for your safety
	-> Breech: baby can be bum first, feet first, one foot up and one down, optimally the baby should be head first
	-> Cord around neck/compressed: if cord comes first, it becomes compressed and the baby cannot receive oxygen and nutrients—most of the time ends in caesarian section
	-> Stress: miscarriage, premature, LBW, respiratory illness, cleft palate, irritable, infant sleep problems 
		-- Stress response draws blood to major organs, makes less available to baby
		-- Stimulant hormone crosses placenta
		-- Interaction with other risk factors
	-> RH factor incompatibility: 
		-- Mom Rh-, baby Rh+ -> exposure to baby’s blood leads mom to develop antibodies, miscarriage, heart damage, jaundice
		-- 1st child rarely affected
		-- Vaccines available to decrease antibody formation if RH- mom already had one Rh+ baby

	-> Nutrition: pre-pregnancy nutritional status important
		- Very poor nutrition associated with miscarriage, LBW, deformalities
		- Some nutrients crucial: iron, fatty acids, vitamin D, folic acid
		- Cognitive effects depend on postnatal environment: with good nutrition and environment, may have no long-term effects

Sensitive periods:
· Times in development when the individual is very easily able to change with exposure to a given experience
· Learning language is easier before age 10
· Exposure to teratogens at different times during development will influence which body system is affected (different body systems have different sensitive period)
Teratogens:
· Any environment agent that causes damage during prenatal period (physical or behavioural)
· Worst during sensitive periods 
· Single teratogens= variety of defects
· Longer exposure, higher dose= more harm
· Dads exposure also important
· Developing baby is most susceptible to damage during embryonic period
· Periods of very rapid growth, foundations for all major systems laid down
· Examples:
· Disease:
· Rubella can cause measles, physical deformities of eyes, intestines, urinary system and heart, LBW, deafness, CNS damage, mental illness
· STDs can cause eye problems, miscarriage, ectopic pregnancy, premature birth, LBW, pneumonia, heart defects
· HIV/AIDS: fetus can be infected through placenta or breast milk, along with illness transmission facial deformities, most die within first 3 years, new drugs help prevent transmission and help infected children live longer
· Chicken pox, mumps, malaria, toxoplasmosis can have all physical and/or cognitive effects
· Drugs: 
· Thalidomide (taken for morning sickness in the 50s and 60s) led to abnormal development of limbs, eyes, organs
· DES: synthetic hormone prescribed to prevent miscarriage (1945-1970)—babies appear normal but later led to problems with reproductive organs (girls- cervical cancer, premature births, LBW, miscarriage, infertility, boys—genital abnormalities, testicular cancer)
· Accutane (used to treat acne): eye, ear, skull, heart, brain, immune damage if exposed in 1st trimester, use two bethods of birth control!
· Aspirin (ASSOCIATION ONLY, CAUSE UNCLEAR): LBW, neonatal death, lower childhood IQ, worsened motor development
· Caffeine: LBW, miscarriage, infant withdrawal symptoms
· Smoking: higher incidence of preterm birth, LBW, miscarriage, neonatal death (SIDS), attention, cognitive problems, colic, also consider 2nd hand smoke
· Nicotine causes placenta to grow abnormally through constriction of blood vessels, reducing transfer of nutrients and thus fetal weight gain
· Prescribed meds (ex. antidepressants): must consider risks vs benefits in terms of baby and mom, some linked to perinatal respiratory distress, cleft palate, autism
· Alcohol: FASD—cluster of physical and cognitive abnormalities that appear in children of mom who drank, severity—FAS > alcohol related neurodevelopmental disorder, mental retardation, poor attention, facial abnormalities, slow physical growth
· Cocaine, Heroin, Methadone: premature, LBW, breathing problems, neonatal death, addicted at birth, feverish, irritable, sleep problems, shrill cry, beyond infancy—attention deficits, slow motor development
· Marijuana: LBW, small head, higher newborn startle rate, disturbed sleep, possible attention and problem-solving problems later in life, depression
· Babies addicted to heroin, cocaine or LSD, who have withdrawal symptoms are more irritable, low eye contact, low alertness, not cuddly or clingy
· Environmental Toxins:
· Radiation: miscarriage, neonatal death, slow growth, underdeveloped brain, eye and skeletal malformations, cancer
· Lead: premature, LBW, brain damage, physical defects, effects most extreme with exposure in 1st trimester
· PCBs: were used to insulate electrical material, LBW, smaller heads (indicator of brain damage), memory and language problems, irritable
· Mercury: developmental disability, speech and swallowing problems, lack of coordination, miscarriage, stillbirth, disrupts neuron migration
· Air Pollution: living near industrial plant, 9/11 dust cloud—exposure in 1st trimester chance of LBW, premature, boy>girls
· Genetics:
· Severe genetic disorders (ex. down syndrome, fragile X syndrome, etc)
· Lead to a variety of outcomes
· Many are sex-linked
· Genetic testing/genetic counselling
Fetal Assessment:
· Fetoscopy: involves insertion of a tiny camera into womb to directly observe fetal development
· Can also take fetal blood for diagnosis of other disorders
· Fetal surgery
· Weeks 15-18
· Risk of miscarriage
· Maternal Serum Screening: used to assess blood alpha protein level, which is associated with neural-tube defects
· Administered in weeks 16-20
· [bookmark: _GoBack]Chronic villus sampling: small sample of placenta is removed
· Performed week 9-11, fast results
· Tests for birth defects
· Risk of miscarriage, limb deformities
· Amniocentesis: cells taken from the amniotic fluid
· Later in pregnancy
· Lower risk of miscarriage
· Ultrasound: used alone or with other approaches
· Low risk
· Sound waves reflect off fetus; visual representation
· Assess age, gross abnormalities, gender, twins

Lecture 3: Physical and Cognitive Development in Infancy
Labour and Delivery: Stages of Birth
· 1st stage: contractions leading to dilation of cervix
· 12 hours (average) for 1st born, 7 hours subsequent children, ends when cervix dilated 10 cm
· 2nd stage: delivery
· 20-50 min, contractions + urge to push
· 3rd stage: detachment and expulsion of placenta, umbilical cord and other membranes
· 5-10 min
Neonate Appearance:
· 20” long
· 7.5lbs—boys longer and heavier than girls
· Large head, round face, large forehead and eyes
· Short, bowed legs
The Apgar scale:
· Assesses vital signs
· Appearance, Pulse, Grimace, Activity, Respiratory
· Very, extremely healthy babies get a 2 on everything (rare), 7 and above is generally healthy, below 4 and the baby should be monitored closely
Prematurity and Birthweight:
· Gestational age:
· Preterm: born before 37 weeks
· Extremely preterm: born before 28 weeks
· Full term: born between 37 and 42 weeks
· Post term: born after 42 weeks
· Birth weight:
· LBW: less than 2500g (5lbs, 8oz)
· VLBW: less than 1500g (3lbs, 5oz)
· ELBW: less than 1000g (2lbs, 3oz)
· Size for gestational age: (small for date) (ex. in the 70th percentile, means you are different than 70% of other people in the same circumstances)
· AGA (appropriate for gestational age): BW between 10th and 90th percentile
· SGA (small for gestational age): BW below 10th percentile
· LGA (large for gestational age): BW above 90th percentile
Viability:
· 23 weeks gestation, 1lb
· 9-30% survive, 50% of these have major disabilities
Risk Factors in Preterm birth:
· Immature Uterus (mom < 20yrs)
· Poor nutrition, poor prenatal care
· Low SES (socioeconomic status)
· Alcohol, drugs
· High BP
· Fetal malformations
· Stress, poor support
· Pollution
· Unplanned pregnancy
Issues in LBW Infants:
· LBW infants 2x more likely to die in first month than NBW infants
· Smaller and younger at birth, increased number and severity of problems
· Increased risk of vision and hearing loss, learning disability, epilepsy, anxiety, cognitive delays
· Parental contact important for infants and parents
· Good nutrition: catch-up and grow at same rate, though average IQ lower than full-term kids
· Delated 1st few years in language, motor skills, visual attention
Issues with preterm babies:
· Respiratory distress, death, lungs not fully developed, lack surfactant—treatment: pressurized O2 to prevent lung collapse
· Temperature regulation: little fat, sweat glands and brain mechanisms underdeveloped
· Brain bleeds, heart valve problems
Kangaroo Care (like Skin-to-skin):
· Care for when incubator is not available
· Skin to skin with mom 24 hours a day
· Helps parents to bond with child and helps the child to stabilize in terms of vitals
Reflexes:
· Adaptive: help newborns survive—some adaptive reflexes persist through life (sucking, withdrawal from pain)
· Primitive: controlled by primitive parts of the brain—these reflexes mainly disappear by the end of the 1st year (Moro (stretching out in response to stress ex loud noise), Babinski (fanning toes when foot is stroked))
Infant States:
· 2 significant infant states are sleeping and crying
· The amount of sleep children engage in the nature of their sleep both change gradually until adolescence
SIDS:
· Sudden death of a seemingly healthy child under 1yrs which remains unexplained after thorough case investigation
· Unknown cause, only risk factors

Incidence:
· 1/2000 babies (live-born) in Canada will die from SIDS
· 1st month: rare
· 2-4 month: peaks
· 6 months: 90% of cases
· After 12 months: rare
Risk Factors:
· LBW
· Sibling dies of SIDS
· Exposure to drugs during pregnancy
· Prenatal smoking
· Male
· Minor respiratory illness
· Teen mom with previous children
· Short interval between pregnancy (wait at least one year before having another child)
Reducing risks:
· Healthy pregnancies
· Breast feeding babies (breast milk decreases occurrence of respiratory and gastrointestinal infections, SIDS lower in breast-fed babies)
· No objects in the crib (bumpers, toys, pillows…)
· Avoid overheating, babies have poor temperature regulation
· No smoke in the home or near baby, including on parents clothes
· Put babies to sleep on their back
· Why? They sleep better on their tummies, sleep better, fall asleep easier, cry less…
· Babies more likely to have sleep apnea on their stomachs
· More likely to re-breathe air they just exhaled which can raise CO2 levels
· Compared to back sleep, stomach sleep has 13x higher risk for SIDS
Physical Skills present at birth: 
· Looking: can direct head and eyes to look at particular stimuli
· Sucking:
· Complex
· Mean of exploration
· Buffers against pain (cry less in response to pain in given pacifier to suck)
· More than just a simple reflex
· Stops with distraction
· Varies with conditions
· Can be used to control access to stimuli (non-nutritive sucking paradigm)
· Pacifier sucking controls stimulus presentation
· Sucking pressure is measured, changes in sucking pressure indicate changes in attention/interest
· Crying: 
· Complex
· Different types (hunger, fear, pain)
· Have different pitches and patterns of crying/breathing
· Parents think they’re good at determining the type of cry but no better than chance
· Parents more likely to respond to high-intensity cry than low-intensity
· Survival mechanism: gets infants attention, care
Early Motor Development:
· Postural and locomotor development (control of trunk of body, moving around)
· Prehension (using hands to do tasks)
· Proximodistal: from center to outer parts
· Cephalocaudal: head to toe
· Note that we see these trends in growth as well
Neurons:
· Communication cells
· Transmit action potentials from one part of body to another
· Many shapes and sizes
Types of Cells in the Nervous System:
· Neurons: sensory (body to brain) and motor (brain to body) and interneurons (info between neurons)
· Glial Cells: provide structural support, nourishments and insulation
Myelin Sheath:
· Fatty tissue that coats the axon, speeding transmission
· Allows nerve impulses to jump from node to node
Neural Communication:
· Neurons communicate with one another, at the synapse via chemical exchange of neurotransmitters
5HT and SIDS:
· US researchers found link between serotonin levels and SIDS
· Serotonin levels 26% lower in SIDS tissue than in control tissue
· Combination of factors:
· Low serotonin, 1st year, sleeping face-down
3 Phases of brain development:
· Cell production: neurons produced between 10-26 post-conception
· Cell migration: nerve cells travel from inner neural tube outward to final location
· Cell elaboration: synapses are formed, nerve cells are “pruned”


Brain Growth:
· Fast
· At birth, ½ size of adult brain weight
· By 3, 80%
· By 6, 90%
· Specialized
· Sensitive periods for different types of processing
· Cephalocaudal and Proximodistal trends
· Maturation can be measured by looking at myelination
· Ordering of development
1. Primary motor area
2. Sensory areas (vision, hearing)
3. Frontal cortex (not fully mature until adulthood)
Brain Lateralization
· Some lateralization prenatally
· Some not complete in infancy
Perception in Infancy
· Challenge to figure out what infants can perceive
Research Methods in Infancy
· Preference method
· Two stimuli presented simultaneously
· Infant attention to each measured
· Habituation method
· Stimulus presented repeatedly until infants response decreases
· Habituation: infants look less as a result of constant exposure to particular stimulus
· Shows cognitive process of memory
· Dishabituation: re-orienting to a presented alternate stimulus
· Shows cognitive process of perception—ability to differentiate
· Brain activity
· fMRI, EEG
· observe changes in activity for different stimuli
· changes may indicates ability to discriminate
· *just because brain responds, doesn’t mean perception is occurring
· Violation of expectation
· Tests infants perception, understanding, beliefs
· Shown possible and impossible event
· Non-nutritive Sucking
· Pacifier sucking controls stimulus presentation
· Sucking decreases with interest

· Facial Expressions
· Detailed coding systems
Forgotten Senses
· In perceptual and developmental research the focus is on vision and hearing
· Smell, taste, and touch have received less attention from researchers
· Taste might be more risky in having to taste things, researchers lost interest in these senses, messy research that’s under developed and hard to test, more subjective, vision and hearing have consistent development
Smell
· Important to survival—determine what is edible
· Babies, within hours of birth, have happy-looking faces when exposed to sweet smells, frown or turn away from bad smells
· Odour aids in parent-child recognition
· MacFarlane (1975), baby turned towards breast-pad with moms breast milk rather than clean ones (preference method)
· 2 day olds- no preference
· 6 days old- prefer moms
· 6 days and older—baby chooses moms breast pad over another nursing woman’s breast pad
· Neonates have preference for the odor of their own amniotic fluid than another neonates fluid
Taste
· Develops prenatally
· Born with fully functioning receptors for sweet, sour and bitter tastes
· Similarly to odors, infants have specific facial expressions and behaviours associated with each taste
· Infants have taste preference
· Preference influences by experience—does formula influence childhood flavour preferences? (milk—sweet, soy formula—bitter, hydrolysate formula—sour)
· Despite evidence, demonstrating learning linked to taste and odor, infants will put anything into their mouths until age 2
Touch
· Skin is receptive to touch, pressure, pain and temp
· Develops prenatally as first to develop
· Demonstrate sensitivity to touch as soon as they are born: they react to touch, can be soothed by touch
· Also react to pain
· Temperature: infants susceptible to changes in temp
· Have difficulty regulating temp
· Kangaroo care
· Other benefits of skin-to-skin
· Heel pricked for PKU test
· 59 healthy premature newborns
· Randomly assigned skin-to-skin or crib
· Pain measures: facial expression, HR, cry, sleep/wake state
Hearing:
· Develops prenatally (eye-blink reflex, reliably shown after 28 weeks)
· Fetus can hear specific language patterns—moms read in utero (babies perceive the story they heard in utero and prefer it after birth), French babies can discriminate when voice is French and Russian, cry patterns match accent
· Fetus can learn mom’s voice—physiological response to mom but not stranger’s voice
· Infants hearing < adult hearing
· Worse with quiet sounds, lower pitch > higher pitch (up to 3 months), by 6 months—sensitive to higher sounds, hearing improves till age 10
· Sound Localization (being able to tell what direction the sound is coming from)
· Good in first month, declines month 2&3, reappears by 4 months (better than before)
· Prefer sounds within range of human voice
· Prefer vocal music over instrumental
· Prefer female to male voice, prefer mother’s language
· By 4.5 months, prefer own name
· Have good speech sound discrimination, even better than adults
· Ex. /ba/ vs /pa/
· Language:
· Voice onset time (VOT)
· The time is takes between release of air and start of vocal fold vibration
· English- /b/ less than 20ms, /p/ greater than 40ms
· Other languages have different VOT
· Categorical Perception of Phonemes:
· Categorical boundaries (of phonemes) differ cross-culturally
· Japanese: /r/ /l/ are in the same category
· Werker and Tees study (1984)
· Infants 6-12 moths; longitudinal
· Conditioned head turn procedure
· Hindi or Salish phoneme contrasts
· How many infants (at each age) can make distinction?
· Younger than 10 months could hear the difference, used a control group to see that adults who listened to their native language could hear the difference
· Experience hearing the language is critical
· Born with the ability to discriminate all phonemes
Narrowing of Face Perception
· The other-race effect
· Adults: better at processing faces from their native racial group
· Infants: other race effect appears around 6-9 months
· African, Chinese, middle eastern & Caucasian faces
· 3 months—all races
· 6 months—Chinese and Caucasian
· 9 months—Caucasian only
Vision
· Vision is poorly developed at birth
· Takes longest to reach adult levels, out of all senses
· Adult acuity 20/20
· Newborn acuity 20/400 to 20/800
· So what an infant can see at 20 feet, adult can see it at 400 to 800 feet
· By 3 months, acuity 20/100, 1 year acuity 20/50, 4 years acuity 20/20
· Why?
· Poor accommodation by lens, brain control mechanism still immature
· Photoreceptors less numerous than adults, more widely spaced
· Ocular muscles still develop—wandering eyes
· Visual cortex immature
· Contrast sensitivity
· Ability to discriminate illumination, orientation, aspects of colour, etc.
· Poor at birth; require sharper visual contrasts, lower spatial frequency (high contrast, you can see the difference)
· Visual Relations
· Vision: faces
· Infants orient towards faces, innate attraction?
· How infants look at faces changes with development, focus on contours a lot at first
· Features and spacing between features becoe more important to them around 3 months of age
· Babies like attractive faces, why?
· Symmetry (equal in size and spacing), happy = more attractive, average faces tend to be more attractive—babies born ready to process average faces
· Depth Perception:
· Present at birth and steadily improves
· Binocular visions (having 2 functional eyes
· Strabismus (wandering eye): if not fixed by 3 years, permanent deficit in binocular vision
· Visual Cliff (depth perception test)
· Intermodal Perception:
· Ability to use one sensory modality to identify something already familiar in another sensory modality
· Ex. identifying a golf ball by touch instead of sight
· Reliable evidence of intermodal perception in 3 and 4 month olds; depends on task
· Haptic-Visual Representation
· Oral haptic-visual: baby sucks on soother—smooth or bumpy, baby shown pics of each, looked longer at one they sucked (replication problematic)
· Hand haptic-visual: explore item with right hand, look at it longer, explore left hand, no looking preference
· Auditory-Visual representation:
· 4 mos watch movie that matches soundtrack instead of one that doesn’t
· 3.5mos look at mom when she talks, dad when he talks
· 4mos look at men when they hear man’s voice, women when they hear woman’s voice
· Synesthesia:
· Perceptions consist of mix of senses
· Associate a certain sound with particular colour, see a particular letter with consistent colour, experience a particular taste when hear a different word
Hypothesis:
· Neurological change with development
· More connections between areas that co-activate
· Neonatal hypotheses:
· All babies born with these conditions
· Most people cross-modal connections get pruned
· Failure to prune may be passed down via gene mutation on X chromosome from mom
· Even born with phenotype for less synaptic pruning, still have learning associations between words, smells, sounds, colours, etc.
What is cognition?
· Knowing that you exist 
· Decision making, reasoning
· Memory, thinking
· Learning, reading, writing, talking
· Language 
Jean Piaget
· Focused on cognition in children—what they understand about environment, causality, numbers, time, constants
· Truly developmental—acknowledged different capacities of children of different ages
· Children understanding changes through direct interaction with environment
· Assimilation: new experience comes in, added to existing concept
· Ex. child knows what a horse is, sees a zebra and recognizes it as a striped horse
· Accommodation: understanding and categorization changes
· Ex. understanding the difference between a horse and a zebra
· Stage Theory:
· All children pass through same stages in same order, proposed ages, but flexible, emphasis on sequence rather than timing
· Stages of Cognitive Development
· Sensorimotor Intelligence (birth-2yrs)
· Pre-operational thought (2-7yrs)
· Concrete Operations (7-11yrs)
· Formal Operational (11/12yrs on)
Sensorimotor Period
· Children move from reflexive behaviour to beginnings of symbolic thought and goal-directed behaviours
· Circular Reaction—video of baby
· Body-centered -> object-centered -> environment experiments
· 6 sensorimotor substages:
1. Reflexive Activity: (0-1 mon)
2. 1o circular reactions (1-4 mon)
a. Gain voluntary control of actions, simple repetitive
3. 2o circular reactions (4-8 mon)
a. Focus on objects outside of body, accidental interactions because pleasurable and interesting
4. Coordination of 2o circular reactions (8-12 mon)
a. Intentional, goal-directed behaviour, object permanence begins—still fall for A-not-B error
· A-not-B error
· Hide object in A location several time
· Then hide the object at B location
· 8-10 mon look at A, 12 mon look at B
5. 3o circular reactions (12-18 mon)
a. Circular reactions are creative and experimental, deliberate experimentation, better imitation obj, permanence
6. Mental Representation (18-24 mon)
a. Able to create mental representations—allow problem solving through symbolic; instead of trial-and-error approaches
b. Deferred imitation
c. Make-believe play
· Was Piaget right? (OP)
· Object permanence: Piaget thought young infants did not develop object permanence until substage 4 (8-12 mon)
· Fragile understanding, evidence by A-not-B error
· More Complicated…
· A-not-B task:	
· Effect of memory: infants to better if the locations are very distinct
· Motor inhibition: babies reach to A even when object is visible at B, babies look at B first but reach to A
· Object permanence: tied to babies objects at substage 3 (4-8 mon)
· Was Piaget right? (imitation)
· Piaget claimed imitation was limited until 12 mon
· Claimed deferred imitation developed at end of sensorimotor period
· 2-3 wk old imitate facial expressions
· Contributions
· Founded discipline of cognitive development
· Emphasized children’s active involvement in development
· Explained instead of described
· Influenced other areas of development
Language Development:
· A communication system using representation of concepts- arbitrary associations
· Structural concepts of language
· Semantics: morphemes (smallest unit of meaning)
· Prefixes, suffixes, prepositions, auxiliary verbs
· Ex. boxes (box is a word, es denotes plurality)
· Syntax
· Pragmatics
· Phonemes: smallest units of sound (oral)
· Theory of Language Development
· Behaviourist (learning) perspective “all learned”
· We learn through consequence—behaviour leads to reinforcement, shaping of approximations
· Learning through imitation—sometimes coaxed
· Nativist perspective “nurture”
· Humans are biologically programmed to acquire language
· Chomsky’s language acquisition Device (LAD)
· Often incorporates a sensitive period argument
· Argued children are born with system that knows the rules
· Interactionist perspective “both together
· Most modern theorists take interactionist position
· [image: ]Children biologically prepared for language—require extensive experience
· Children play an active role in acquiring language
· Stress the social context of language learning
· Support exists in environment—joint activities with parents, experience conversing, motherese (infant directed speech)
· Interacts with innate abilities—child biologically prepared to learn language, but social interaction also required
· Receptive Language:
· Receptive language develops before productive language
· Around 1yr, children pretty good at understanding many words, produce their first word sometime around this age
· Language Production:
· Reflexive vocalizations (birth-2 mos)
· Cooing and laughing (2-4 mos)
· Babbling and vocal play (4-6 mos)
· Canonical babbling (6-10 mos)
· Modulated babbling (10 mos on)
· Holophrastic Period:
· Holophrase (onset: 10-18 mon)
· Typically refer to important people, objects, familiar actions, or outcomes of familiar actions
· Errors:	
· Over extensions: specific words used to describe broader set 
· Ex. car for all motorized vehicles
· Ex. open for opening door, untying shoes, peeling orange
· Under extensions: general word for one specific instance
· Ex. teddy for their teddy only
· Ex. candy for only peppermints
· Coining: makeup words if they don’t know them
· Ex. “nose-beard”: mustache
· The telegraphic period
· Word learning slow at first (1-3 words/week)
· Then hit naming explosion/word spurt (onset: 18-24 mos)
· Rapid acquisition for new words
· By adulthood, learned about 60 000 words
· Telegraphic speech starts about 200 word vocab
· Varieties of Social Feedback
· Expansions:
· Child: “doggie go”
· Adult: “yes, the doggie is going away”
· Recasts:
· Child: “doggie go”
· Adult: “that doggie lives down the street”
· Beyond Toddlerhood
· 2yrs: vocab 200 words
· 6yrs: vocab 10 000 words
· Fast-mapping (hearing a word once or twice then knowing what it means)
· Social cues
· Sentence context
· 11+yrs: vocab over 30 000 words
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