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Chapter 4
Nature, nurture, and Human diversity:
1a. Genes and chromosomes
· Inside the nucleus of each of our cells is a complex molecule called deoxyribonucleic acid, or DNA.
· 23 chromosomes from each parent are made of DNA which have the genes
· Genes are segments of DNA that program for a variety of different things
· Each chromosome is made up of many, many genes, which are small pieces of the DNA molecules.
· Humans have a total of about 30,000 genes; in the aggregate, this is called the human genome.

1b. Twin and adoption studies
· Simply put, the nature-nurture argument has debated whether human traits are inherited (nature) or are shaped by the environment in which the human is raised (nurture).
· The values of many physical attributes are determined genetically (nature).
· However, for other human attributes (sometimes called traits), the source is not clear.	For example, is your sense of humour inherited from your parents, or is it shaped by your upbringing?
Twins:	Identical twins develop from a single fertilised egg (monozygotic).  Its splits up into two giving twins. Clones, sharing the same genetic material.  
· Sometimes they don’t always have the same amount of copies of genes…that variation helps explain why one twin may have a greater risk for problems (schizo)
· In terms of genes translating into shared experience; identical twins have a ¾ risk of being similarly diagnosed and fraternal have a 1/3 chance.  
· Placentas are usually shared, 1/3 sets have separate ones, sometimes one may better nourish the other and result in twin differences.

Fraternal twins: By contrast, they come from separate eggs (dizygotic); they share the same uterine environment but are genetically no more similar than siblings. 
· Fraternal twins share less behaviorally similar qualities than identical twins. Studies have proven that outgoing + emotional instability traits are far more alike in identical twins. 
· Additionally, studies have shown that identical twins whose parents treated them alike (dress them alike, treat them alike) were not psychologically more alike than identical twins who were treated less similarly. Therefore, do their experiences rather than genes account for their similarities? NO! 
Here’s the logic of twin studies and adoption studies:
· Most humans are raised by the biological parents that created them, and so the effects of genetics and the environment are confounded – that is, they cannot be separated.
· Adoption:	However, when a child of couple A is adopted by couple B, the child carries the genetics of A but experiences the environment (nurture) of B.
· Studies have shown that people who grow up together, biologically related or not, do not much resemble one another in personality. 
· So then why are children in the same family so different? It is cause of their different combinations of genes? Because siblings share unique experiences and life events? Such questions fuel behaviour geneticist’s curiosity. 
· However, Parents do influence their children’s attitudes, values, manners, politics and faith. 
1c. Temperament and heredity
· Humans have different temperaments  emotional reactivity and excitability, and these different temperaments are often visible in infants.
· Some babies are easy and open (cheerful, relaxed and sleep fine); others are slow to warm up (resisting or withdrawing from new people or situation)
· Identical twins tend to have the same temperament more than do fraternal twins. Moreover, there is evidence that temperament is a lasting attribute (or trait) that can be carried through life.
· Most reactive newborns = most reactive 9-month old
· Really shy 6-month-old babies = often still shy at 13 years old
1d. Heritability
· Using twin and adoption studies, behaviour geneticists can mathematically estimate the heritability of a trait- the proportion of variation among individuals that we can attribute to genes. The heritability of a trait may vary, depending on the range of populations and environments studied. – For ex, it is 66% for general intelligence. This does not mean your brains are 66% genetic rather it means that genetic influence explains about 66% of the observed variation among people. 
· Absurd to say “personality is due x percent to hereditary and y percent to environment” -- heritability refers instead to the extent to which differences among people are due to genes. 
· “The food you eat” is, in fact, a good example.
· Historically, several societies were of shorter stature than they are today, such as the English and the Japanese.
· As these societies became more open to the outside world and accepted new foods into their diets, individuals within these societies grew to be taller than previous generations.
· Thus, their genetic make-up (nature) supported greater stature, but required the nutritional contribution from the environment (nurture) to bring it to fruition.
· This shows that one thing we have inherited is the ability to adapt to different environments.
1e. Molecular genetics
· Molecular genetics is a relatively new field which hopes to characterise the way specific genes can influence behaviour. Molecular behavior genetics aim to find some ways to orchestrate complex traits like body weight, sexual orientation, etc.
· In one sense, this field is promising in that it may lead the way to developing cures for psychological disorders, such as schizophrenia or bipolar disorder.
· However, there is also a potential ethical dilemma in that the technology may permit prospective parents to test their fetus for genes associated with a disorder, and then abort “imperfect” fetuses.
· An analogous practice is followed in some societies where female fetuses are aborted because they are less valued than males.
· Molecular genetics: the subfield of biology that studies the molecular structure and function of genes
· Molecular behaviour genetics: the study of how the structure and function of genes interact with our environment to influence behaviour.
· Epigenetics: the study of environmental influences on gene expression that occur without DNA change. the study of changes in organisms caused by modification of gene expression rather than alteration of the genetic code itself
· Epigenetic changes alter the physical structure of DNA. One example of an epigenetic change is DNA methylation — the addition of a methyl group, or a "chemical cap," to part of the DNA molecule, which prevents certain genes from being expressed.
2. Evolutionary Psychology
	2a. Natural selection
· Over 150 years ago, Charles Darwin wrote his seminal book On the Origin of Species. Darwin’s work, described in this book and his other works, promoted the idea of natural selection, also described as “survival of the fittest”. Evolutionary psychology: the study of the evolution behaviour and the mind, using principals of natural selection. 
· The idea behind natural selection is that organisms with adaptive traits will survive when faced with environmental challenges, and so their DNA (and the trait) will survive.
· Organisms that are less fit – for example, those that lack a particular trait – will be less successful. In the extreme case, they will die, and their DNA will not be passed along to the next generation.
· By contrast, everyone in this room is an example of successful evolution. Although it’s accepted that natural selection applies to physical traits, the application of this mechanism to psychological (behavioural) traits is less widely accepted.
· We accept that this mechanism works in dogs, because different types of dogs exhibit remarkably different behaviours.
· –Toss a ball for a retriever, and the dog will chase it and bring it back to you. With a Yorke… By implication, these dog breeds have been selected for different behaviours.
· However, humans are not dogs, and the evidence that human behavioural traits can be selected is not widely accepted.
· British geneticist Richard Dawkins proposed in his book The Selfish Gene (1976) that genes are biological entities designed to ensure their own survival, and memes are behavioural elements designed to ensure their survival.
· In Dawkins’ view, the human body and behavioural repertoire are simply the “suitcase” that our genes and memes have developed to maximise the chances of their own survival.	 All the rest – beauty, speech, etc. – is, in effect, window-dressing whose purpose is to maximise the likelihood of successful mating.
· In other words, “we” do not ensure the survival of our genes; rather, genes have created us to ensure their own survival.
2b. Evolution of human sexuality
· Human sexuality is, as most people know, not a simple issue.
· Without question, sex serves a biological function in that it is necessary to propagate the species by creating the next generation.
· In this sense, sex is a fundamental drive that humans describe as sexual desire or lust.
· However, sexual behaviour in humans – as in many other species – typically also involves a “courtship ritual”.
· Science has shown us that our mating behaviour differs from that of frogs (for example). Mating requires a much smaller investment from a male mammal than from the female.
· The biological role of the male mammal is to manufacture sperm and to inseminate one or more females to propagate his DNA. In a biological sense, his role is done once he has mated.
· By contrast, the biological role of the female mammal is to mate with a male when she is fertile, then to gestate the fertilised egg (pregnancy) and eventually give birth to one or more live offspring, and then nurse them for a period and perhaps care for them afterwards. Therefore, men have end goal of inseminating as many women as possible and women are more careful due to the biological and emotional demands. 
· Many critics ask why we base today’s sexual behaviour on our ancestors thousands of years ago…they believe social learning theory offers a better explanation for the results of why women are choosier than men when it comes to sex…. perhaps women learn social scripts: their cultures guide to how people should act in certain situations. By watching and imitating others in their culture, they may learn that sexual encounters with strangers is dangerous and that men who ask for casual sex will not offer women much sexual pleasure. 
How does experience influence Development?
· We are the product of a cascade of interactions between our genetic predispositions and our surrounding environments. The interplay that occurs when the effect of one factor (such as environment) depends on another factor (such as hereditary) – interactions—
· What causes personality differences? Neither heredity nor experience acts alone. Environments trigger gene activity and our genetically influenced traits evoke significant responses in others. Thus, a child’s impulsivity and aggression may evoke an angry response from an elder who promotes modeling children in the family or classroom….in such case the child’s nature and the parents nurture interact…GENE and SCENE dance together. 
· Gene-environment interaction: biological appearances have social consequences. People respond differently to Nicki manaj and violinist. 
· The formative nurture that conspires with nature begins at conception, with the prenatal environment in the womb, where embryos receive differing nutrition and varying levels of exposure to toxic agents. Nurture then continues outside the womb where our early experiences foster brain development.
· So how do early experiences leave their “fingerprints” in the brain? A study with rats in solitary confinement vs those in playground showed results that the rats living in an enriched environment develop a thicker healthier brain cortex!!! The number of synapses increased by 20%! Stimulation by touch also benefits the infant rats and premature babies by faster neurological development and weight gain
· Nature/nurture interact to sculp our synapses meanwhile the brain maturation gives us an abundance of neural connections. Experiences trigger sights, and smells, touches, tugs activate and strengthen these connections. Unused neural pathways weaken—forest pathways if never used…disappear—
Pruning Process refers to the normally occurring process that change and reduce the number of neurons, synapses and axons that exist within the brain and nervous system.
Gender development
1)
a. Gender similarities and differences
b. The nature of gender
2. The nurture of gender: Reflections on nature and nurture: 	Development through the life span
3. Prenatal development and the newborn
a. Conception
b. Prenatal development
c. The competent newborn

· 1a) Human males and females are genetically identical except for one of the 46 chromosomes we possess.
· Given this, it is not surprising that males and females are objectively very similar in terms of physical characteristics and mental capabilities.
· However, just as left-handed and right-handed people differ, differences exist between males and females.
· There are two major difficulties in characterising these differences:
· avoiding stereotypes and preconceptions, ensuring that we rely on evidence, and
· somewhat related, observing rather than comparing behaviours and attitudes to societal norms.
· The text lists (p. 161 and following) several objective differences between males and females.	On average:
· Girls enter puberty earlier than boys;
· Women live longer, bodies weigh less and are shorter than men’s;
· Express more emotion, can detect fainter odours
· Women’s bodies have 40% less muscle than men’s bodies.
· Also, there are gender differences in terms of some sensory capabilities, emotional expression, and frequency of psychological disorders.
· As an example, because colour blindness is linked to the X chromosome (of which males have only one), colour blindness is much more common in males (8%) than in females (0.5%).
· Women have twice the risk of developing depression and anxiety and 10 times more risk of eating disorder
· Men 4 times more likely to die by suicide, or develop alcohol use disorder
· Men more likely to get autism, and ADHD
1a: Gender and aggression
· Both genders engage in violent crime, but the arrest rate for – and by implication the prevalence of – male-initiated violence is many times higher than for female-initiated acts.
· In Canada (1997-2006), 69.5% of homicide victims were male and 30.5% were female. Of persons accused of homicide, 88.5% were male and 11.5% female.
· Men tend to engage in, and to be more supportive of, war than women.
· –In the play Lysistrata, written by Greek playwright Aristophanes and first performed in 411 BCE, women refused to have sex with their husbands until a truce was struck in the Peloponnesian War.
1a: Gender and social power
· Who has more social power: males or females?
· Statistically, the answer is clear:
· About 90% of corporate leaders (CEOs and members of boards of directors) are men, even in cases where there are an equal number of men and women entering the workforce;
· Most national leaders are (and have been) male;
Men get paid more than women for the same work (19.9%  more in the UK: www.guardian.co.uk/news/datablog/2011/mar/08/international-womens-day-pay-gap
· Historically, the answer is also clear.	In Canada*:
· Women were first granted the right to vote in federal elections
in 1917 (women in military only);
· In 1918, all women 21 or older could vote;
· In 1919, women were eligible for election to the House of Commons;
· In 2011, 28.5% of candidates for the House of Commons were
women, and 24.7% of those elected were women.
However, as a curiosity check out “Meghalaya, India: Where women rule, and men are suffragettes”  
1a: Gender and social connectedness
· The text provides a good summary of gender differences in social connectedness (pp. 163-164), including:
· Independence vs. interdependence;
Males tend to be independent, play in large groups as kids, competition etc.
 when asked difficult questions as boys/men they are more likely to give an answer (even if wrong) than to admit they don’t know! A phenomenon called male answer syndrome. 
Females tend to be interdependent, girls play in smaller groups, less competition
· Competition in play and at work;
· Communication styles (sharing vs. solving); and
· Other comparisons.
1b. The nature of gender: our biology
· What is gender?	On the one hand, gender is defined by our chromosomal make-up (with associated reproductive organs and secondary sex characteristics):
· Males have one X and one Y chromosome
· Females have two X chromosomes
· Fetal development can be disturbed by hormonal variations.  For example:
· An excess of testosterone can create genital abnormalities in female fetuses, as well as more masculine behaviour as children;
· Exposure to DES (diethylstilbestrol) in utero is associated with  vaginal cancers in “DES daughters” and genital and some  psychological disorders in “DES sons”  (www.cdc.gov/des/consumers/about/index.html).
· In normal development, parents are often surprised to find that their children gravitate towards “traditional” rather than “enlightened” toys:
· Boys choose trucks over dolls
· Girls choose dolls over trucks
· Similar patterns can be observed in other primate species.  However, these preferences can be changed by prenatal exposure of females to testosterone.
· In the past, some children born with genital abnormalities had gender-reassignment surgery, but because of mixed success this is no longer as acceptable.
· Gender identity is not strictly tied to physical characteristics.
1c. The nurture of gender
· What are the cultural influences on gender?
· In some societies, gender roles are tightly defined. In Western societies, a less directive (or more open) approach is used.
· However, different cultures have expectations about how men and women should behave, and even in “open” societies reactions can vary.
· A key question is this: are gender roles determined biologically or culturally?	Given the near-universality of some roles (e.g., home-making by women), one might be tempted to argue for biological determinism.
· However, changes in employment, university attendance, and other social conventions argue for a less deterministic approach.
· One indication of the relative roles of biology and culture in defining gender roles comes from studies of immigrants.
· These studies are analogous to adoption studies in the nature- nurture debate, because immigrants leave one culture and are “adopted” by another.
· Although the parents of the immigrant family may adhere to familiar traditions, the first generation of children will adopt more of the traditions of the culture in which they are raised.
· A gender role describes how others expect us to feel, think, and act. Our gender identity is our personal sense of being male, female, or both. How do we develop that personal viewpoint?
· Social learning theory assumes that we acquire our gender identity in childhood by observing and imitating others’ gender linked behaviours and by being rewarded or punished for acting a certain way. “Tatiana such a good mommy playing with dolls, Big boys don’t cry Armand”
· Critics think there is more than gender typing (taking on traditional male or female role) …no matter what parent encourage or discourage traditional gender behaviour they may drift toward what feels right to them. 
· Some organize into boy or girl worlds…some prefer androgyny a blend of male and female roles. 
2. Reflections on nature and nurture
· It is simplistic to assume that humans are defined exclusively by nature (genetic influences), and it is just as simplistic to assume that we have unlimited flexibility in a “be all you can be” culture.
· Genetics imposes constraints on us; for example, we only have two arms, and we only see in a limited portion of the electromagnetic spectrum.
· However, genetics also confers flexibility on us in terms of adaptability and intelligence; the tools we develop and the research we conduct can lead us to new capabilities beyond those of our physical bodies.
· Culture provides a comforting “cocoon” which provides security by helping us understand what is expected, but progress is typically made by breaking these expectations.’
DEVELOPING THROUGH THE LIFE SPAN
· As noted in the text (page 178), three “global” aspects of developmental psychology are of continuing interest:
· Nature and nurture: what are the relative roles of genetics and
the environment in forming a human being?
· Continuity and stages: do humans follow a smooth developmental process (like a ramp), or is development more like a staircase, where functionality is added (or subtracted) in discrete steps?
· Stability and change: do the personality traits we have early in life stay with us through life, or do we change substantially as we get older?
3. Prenatal development and the newborn
a. Conception
b. Prenatal development
c. The newborn
a) We all understand in theory that conception involves the merging of a sperm with an egg.	This is our objective knowledge.
However, the subjective experience is quite different.
· Timing: Unlike humans, many mammalian species only mate when the female is fertile.
· When a non-human female becomes fertile, conspecific males detect olfactory cues related to genital secretions.
· In mammals and other species (e.g., some insects), these chemical cues are a powerful stimulus; males of some species will travel many kilometres to find a fertile female (check out the silkworm moth and bombykol).
· Because the female only secretes the attractants when she is fertile, this mechanism helps ensure that the male inseminates the female at a time when there is a good chance of fertilising the egg(s), initiating conception.
The male role
· At puberty, human males begin producing sperm, which they will do for the rest of their lives (making several trillion sperm).
· In general, males can mate with females at any time.
· If the male is fertile, he can fertilise an egg of a fertile female.
· Once deposited in the vagina, the sperm must swim into the uterus and towards the fallopian tubes to reach an egg.
· Because sperm have a limited life span, intercourse (mating) must occur within a limited time before fertilisation. If it happens too soon, the sperm will die before encountering (and fertilising) the egg.

The female role:
· At puberty, human females begin having menstrual cycles.
· This cycle lasts roughly 4 weeks on average, during which an ovarian follicle ripens and then ruptures and releases an egg.
· The egg travels from an ovary through a fallopian tube and enters the uterus.
· The lining of the uterus has been thickening in preparation for implantation of a fertilised egg.
· If the human female has mated with a fertile male, the egg may get fertilised in the fallopian tube or uterus; this is conception.
· The egg then implants in the uterine wall.
· If the egg is not fertilised, the egg is shed along with the lining of the uterine wall during the menstrual period, and the cycle starts all over.
Timing conception:
· In several non-human mammals, chemical cues attract the male to a receptive female to increase the chances of conception.
· Moreover, in many species these cues occur at a time that helps ensure that offspring will not be born in the dead of winter, when the likelihood of survival of the offspring would be reduced.
· Before the advent of the birth control pill in the 1960s, humans often tried – with mixed success – to regulate conception by use of the rhythm method, avoiding intercourse when conception was most probable.
· Of course, if conception is the goal then the opposite approach is used.
3b) Prenatal development
· In humans, gestation (pregnancy) normally lasts 38-39 weeks.
· During pregnancy, the embryo develops in the mother’s uterus, eventually becoming a fetus around 9 weeks.
· In the later stages of prenatal development, the fetus is responsive to its sensory environment:
· the fetus hears the mother’s voice and responds to sounds;
· the fetus’s visual system cannot detect patterns, but can discern light and dark;
· expectant mothers often feel that their fetuses respond to certain foods that the mother consumes.
Zygote: the fertilized egg; it enters a 2-week period of rapid cell division and develops into an embryo
Embryo: the developing human organism from about 2 weeks after fertilization through the second month. 2-9 weeks
Fetus: the developing human organism from 9 weeks after conception to birth. 
Teratogens: literally monster maker…agents such as chemicals and viruses that can reach the embryo or fetus during prenatal development and cause harm. 
FAS: physical and cognitive abnormalities in children caused by a pregnant woman’s heaving drinking. Severe cases out of proportion heads and abnormal facial features are outcomes. 
Risk Factors:
Alcohol consumption
Smoking
Attraction to alcohol; fetal alcohol
syndrome (FAS)
Reduced oxygen, increased carbon monoxide, underweight at birth
Addiction in utero (e.g., opiates) Born with HIV/AIDS Deformities of limbs, etc.
Addictive drugs HIV/AIDS
Teratogens (e.g.,
thalidomide)













3c. The newborn:
· Many people believe that newborns are delicate creatures who need to be shielded from the harsh world.
· However, the act of being born subjects the newborn to physical stresses that are unlikely to be matched (or survived) in older years.
· In addition to the physical trauma of birth, the infant’s world changes from a cramped, fluid-filled, warm, dark, and largely quiet chamber to a cold, bright, noisy, wide-open, air- breathing world – and all of this in the space of minutes.
· Moreover, recent research suggests that babies born vaginally (as opposed to a Caesarean birth) are dosed with a variety of vaginal bacteria that help prepare the infant’s immune system, digestive tract, etc., for life.
· Most mammals are pre-programmed (genetically) with a set of reflexes to help ensure survival.	For example:
· Rooting reflex: here, the infant turns towards a stimulus on a cheek, open its mouth, and roots for a nipple;
· Sucking reflex: when the nipple is located, the infant begins to suck;
· Because air and food cross paths in our pharynx and must go into separate “pipes”, breathing and swallowing reflexes are coordinated;
· Crying reflex: when a drive is unsatisfied or environmental conditions are not optimal, the infant will cry, drawing the attention of the parent.
· For psychologists, studying the behaviour of infants is a challenge, because many behaviours are reflexive.
· Likewise, trying to characterise the cognitive processes of an infant is challenging.
· Over the past few decades, researchers have relied on habituation as a tool to study infant behaviour.
· Habituation is not limited to infants but is seen in all mammals.	Imagine that someone claps their hands loudly behind you; the first time they do it, you’ll jump reflexively, but as they continue to do it your reaction becomes more moderated as you habituate to the stimulus.
· The habituation response has been used to determine the infant’s ability to detect novel stimuli and to differentiate between stimuli. Italian baby study showed that babies were more interested in the diagram shaped more like a face then the one that didn’t!
Primary sex characteristics: the body structures (ovaries, testes, and external genitilia) that make sexual reproduction possible
Secondary sex characteristics: non reproductive sexual traits, such as female breasts and hips, male voice quality and body hair. 
BOTH HAPPEN DURING PUBERTY 
menarche the first occurrence of menstruation

CULTURAL INFLUENCES:
INDIVIDUALIST:
Having an independent sense of “me”, an awareness of your unique personal convictions and values. Higher priority to personal goals and individual achievement. 
The importance of romance in marriage relationships is most strongly emphasized in cultures characterized by individualism. 
In recent years, the percentage of American boys and girls given one of the 10 most common names for their birth year has plunged. This best reflects Americans' increasing individualism.
People living in a culture that promotes individualism are more likely to experience personal freedom than people in collectivist cultures.
Religious and ethnic diversity are most likely to be appreciated in a culture characterized by individualism. 
A willingness to switch jobs and move from one part of the country to another best illustrates one of the consequences of individualism. 




COLLECTIVIST:
Giving priority to the goals of one’s group and defining one’s identity accordingly. 

Group identifications provide a sense of belonging, a set of values, and an assurance of security collectivist cultures. Greater respect for elders. 

People living in a culture that promotes collectivism are more likely than those in individualist cultures to report experiencing family obligations. Also are more likely to display signs of humility and more likely to value group goals




CULTURAL NEUROSCIENCE: Studying how neurobiology and cultural traits influence each other. For example, one study scanned brain activity to viewing other people in distress and the collectivist experienced greater emotional pain than the individualists. 

Gender schemas are based on children's interactions and observations of others, their environment, and the culture. These gender schemas are used to organize and direct the child's behavior based on his or her society's gender norms and expectations related to the child's gender
Professor Smith emphasizes that gender similarities and differences are products of a continuous interplay among genetically predisposed traits, culturally shaped roles, and personally constructed expectations and assumptions. The professor's emphasis best illustrates a biopsychosocial approach.
Pruning Process refers to the normally occurring process that change and reduce the number of neurons, synapses and axons that exist within the brain and nervous system.









 CHAPTER 5 The developing person 
1. Infancy and childhood
a. Physical development
b. Cognitive development
c. Piaget’s theory and current thinking
d. Social development
e. Self-concept
f. Parenting styles

2. Adolescence
a. Physical development
b. Cognitive development
c. Social development
d. Emerging adulthood
· 1. Infancy and childhood: One of the conditions that determines when human babies are born is the ability of the infant’s head to fit through the birth canal.
· In turn, this imposes limits on the extent of development of the human brain before birth.
· As a result, when human babies are born the brain is far from mature.	Unlike some other species, humans must go through an extended period of dependence.
· During this period – which begins with infancy in the post- natal period – adult humans can observe the development of the child.
1a. Physical development: the neuron
· Nerve cells (neurons) consist of three principal parts:
· Soma (cell body)
· Dendrites (for receiving input)
· Axon (for transmission)










· As a neuron develops, the axon grows to form connections with the dendrites of another neuron.
· Also, the richness of a neuron’s dendritic tree increases, providing more surface area for neurons to connect to.
· In the later stages of fetal development, the brain produces more neurons (nerve cells) than will survive. Instead, there is a great dying off “surplus” neurons. Under the influence of adrenal hormones, a use it or lose it pruning process shuts down unused links. 
· The neurons that remain make up the bulk of the neurons you will carry through life.
· However, the connections between these neurons are impoverished because the neurons have not yet finished developing.
· Figure 5.5 (p. 185) in the text provides a good illustration of the increasing complexity of neural networks through development.
· Mothers womb you develop 250k new brain cells each minute, from infancy on brain and mind develop. Ages 3-6 frontal lobes grow which explains why pre schoolers display a developing ability to control their attention and behaviour. Lastly the brains association areas are next to grow! (thinking, memory, language)
· Unlike cats and dogs, humans are born with their eyes and ears open.
· The sensory areas of the brain develop early, as do the motor areas.
· The last cortical areas to develop are the association areas, which are involved with thinking, memory, and language.
· Infants orient to sounds and sights very soon after birth, but do not understand speech sounds for several months after birth.
· Once the infrastructure for these “associative functions” begins to mature, one can see changes occurring rapidly in the functional maturity of the infant.
1a. Physical development: motor development
· As the brain and the muscles develop, the infant’s behavioural repertoire increases in a well-defined sequence:
· The infant moves his or her arms and legs; visual and tactile feedback help train and coordinate guided movements.
· Gross movements, such as rolling over, become possible.
· Eventually, the infant sits up, providing a different perspective and facilitating exploration by head movement.
· Guided hand movements enable the infant to bring objects to the mouth, which also provides feedback.
· Coordination of the limbs enables the infant to crawl, and eventually to pull him- or herself up to stand against an object.
· Eventually, the infant can stand – unstably at first – and then learn to walk (1 year of age) and run.
· Bowel and bladder control develop around 2 years of age.
Maturation: biological growth process that enable orderly changes in behaviour, relatively uninfluenced by experience. 
Therefore, including the rapid development of the cerebellum, it creates our readiness to learn walking at about age 1…this is also true for physical skills including bowel and bladder control. No point in training before because not mature enough physically or neurally. 



1a. Physical development: infant memory
· How much do you remember of the first two years of your life?	Nothing, right?
· Humans rarely have a memory of anything that happened before they were 3-4 years of age.
· However, there is strong evidence that infants and young children learn before this age, which implies that memories are being laid down in the brain. However, it appears that these traces are not accessible to conscious memory.
· Among the last parts of the human brain to mature are the frontal lobes (associated with planning and memory) and the hippocampus (associated with memory).
–	Immature frontal lobes are associated with impulsive (rather than planned) behaviour.
1b. Cognitive development
· Cognition – thinking, remembering, knowing, and communicating – develops over time.
· Of course, we acquire knowledge through our life, but cognitive development looks at the ability to acquire and use knowledge, not the knowledge itself.
· The work of Jean Piaget has been important in helping psychologists understand that children reason differently than do adults.	Indeed, Piaget’s work has provided a framework for other work in cognitive development.
· Piaget proposed that as the brain matures, it builds schemas, which are associative networks into which we incorporate new experiences.
· Piaget also proposed that we assimilate new experiences. In other words, the new experiences are interpreted in terms of the understanding of the world that we already have.
– We learn that the object that our parents use to read to us is a book, and soon learn that there is more than one book.
· However, Piaget also noted that we must accommodate to the world. Here, we adjust the schemas to incorporate new experiences.
–For example, our swan schema may include only white swans. When we first observe a black swan, we must adjust the scheme to accommodate this new information.
Schema: a concept or framework that organizes and interprets information
Assimilation: interpreting our new experiences in terms of our existing schemas
Accommodation: adapting our current understandings (schemas) to incorporate new information. 
1c. Piaget’s theory and current thinking
· Based on his studies of children, Piaget proposed that development occurs in a series of four stages, as follows (see Table 5.1 in the text, p. 191):
· Sensorimotor stage: birth to 2 years;
· Preoperational stage: 2 years to 7 years;
· Concrete operational stage: 7 years to 11 years;
· Formal operational stage: 12 years through adulthood.
· Piaget posited that these are four distinct stages, and that development does not occur as a continuum.
sensorimotor stage: birth -2 years old, during which infants know the world mostly in terms of their sensory impressions and motor activates. 
· During the sensorimotor stage, babies are using their muscles and sensory capabilities to explore their bodies and the world.
· Sensorimotor coordination permits the completion of feedback loops, such as grabbing a block and bringing it to the mouth.
· Early in this stage (e.g., to 6 months), if something is not perceptible, it ceases to exist.
–	We interpret this to mean that infants lack object permanence.
· However, by 8 months infants will look for a hidden object, exhibiting object permanence.
· The text describes other capabilities at the sensorimotor stage, such as looking longer at illogical events.

preoperational stage: 2-7 years old, during which a child learns to use language but does not yet comprehend the mental operations of concrete logic. 
· In the pre-operational stage, three concepts are important:
· Conservation
· Egocentrism
· Theory of mind
· Conservation: In Piaget’s terminology, the term operational implies that one can perform mental operations. Thus, in the preoperational stage the child lacks this capability.
· For example, suppose one shows a child two identical short, wide glasses containing the same amount of milk.
· Next, in front of the child the milk is poured from one short, wide glass into a tall, thin glass.
· A preoperational child will interpret the greater height of the milk in this glass to mean that there is more milk in this glass than in the other (short, wide) one.
· This is called lack of conservation: the principal that preparties such as mass, volume, and number remain the same despite changes in the forms of objects. 
· Similarly, younger children cannot conserve space (e.g., with models of a room).
Egocentrism: in piaget’s theory the preoperational child’s difficulty taking another’s point of view. 
· Piaget noted that preschool children have trouble seeing things from someone else’s point of view.
· The text (pp. 189-190) gives good examples of this in young children.
· However, many of us can also point to examples of egocentrism in older people, including adults.
Do you have a brother? Yes! What’s his name? Jim! Does Jim have a brother? No!
Or if a kid blocks himself with his hands his parents won’t be able to see him…


stage and theory of mind: people’s ideas about their own and other’s mental states- about their feelings, perceptions and thoughts, and the behaviours these might predict. 
· What – other people can think, too?
· Children in the preoperational stage acquire the ability to adopt the perspective of someone else and understand the motivation for the behaviour of other people.
· This ability – sensitivity to mental operations in other people – is also associated with manipulativeness.
· Some of the great apes also have this ability.
They come to understand what made a playmate angry, when a sibling will share, and what might make a parent buy a toy.
1c. Piaget’s theory: concrete operational stage: 7-11 years, during which children gain the mental operations that enable them to think logically about concrete events. 
· Once a child reaches 6-7 years of age, s/he becomes capable of performing what Piaget termed concrete (as opposed to abstract) mental operations.
· They become aware of conservation: the shape of the glass doesn’t matter to the volume of its contents, for example.
· In other words, in the concrete operational stage it is no longer the case that each operation must be solved anew.  (Think of route planning.)
· In the concrete operational stage, learning is based on experience (concrete events).
· By contrast, in the formal operational stage abstract thinking emerges. The stage of cognitive development during which people begin to think logically about abstract concepts. 
· A rough analogy is that the difference between these stages is like the difference between arithmetic and algebra.









	Typical age range
	Description of stage
	Developmental phenomena

	Birth – 2years old
	Sensorimotor
Experiencing the world through sense and actions (looking, hearing, touching, mouthing, and grasping
	Object permanence

Stranger anxiety

	2-7 years old
	Preoperational 
Representing things with words and images; using intuitive rather than logical reasoning
	Pretend play

Egocentrism

No conservation

Theory of mind 

	7 -11 years old
	Concrete operational 
Thinking logically about concrete analogies and performing arithmetical operations
	Able to understand Conservation

Mathematical transformations

	12 years and older
	Formal operational
Abstract reasoning
	Abstract logic

Potential for mature moral reasoning 


Piaget’s theory: reflections
· Although Piaget’s theory has been modified by more recent research – as is the norm in science – his framework for child development continues to be of value in psychology.
· For instance, his theory has enabled researchers to formulate questions that can be studied by experiments.
· Although he posited the timing of developmental milestones, a major contribution was in their sequence.
–	Here, his theory has transcended the Swiss culture he studied, and appears to hold true in different cultures.
· Whereas Piaget proposed that maturation involved interaction with the physical environment, Lev Vygotsky posited a role for the social environment.
· VYGOTSKY by mentoring children and giving them new words, parents and others provide a temporary scaffold from which children can step to higher levels of thinking. LANGUAGE an important ingredient of social mentoring provides the building blocks for thinking. 
1d. Social development: 
· Because babies lack the physical and mental resources to survive on their own, it is adaptive that they form a strong bond with other people.
· Because of intrauterine experiences, there is evidence that babies recognise their mother’s voice, and they come to recognise other voices, also.
· Around 8 months of age, stranger anxiety appears, a normal part of development in which they become distressed by unfamiliar people.
Attachment: 
· The strong attachment between young children and their parents has both a visual and a tactile component.
· Harlow’s experiments with infant monkeys demonstrated that these animals would nurse from a wire surrogate mother but preferred to cling to a soft, cloth-covered surrogate.
· Just as for vision in kittens, there is a critical period for socialisation in several species of animals (cf. Lorenz’s studies on imprinting in ducklings).
· There is no evidence for imprinting in humans, but through life individuals strike a balance between attachment to familiar things and exploration of new things.
· Three things to know about attachment concern confidence, trust and deprivation.
· As described in the text, infants secure (confident) in their relationship with the caregiver (e.g., mother) may exhibit anxiety in her absence, but seek contact when she returns.  A key factor seems to be parental sensitivity to the child.
· According to Erik Erikson, securely attached children seem to have basic trust in the predictability of the world.	This can extend to trust in intimate relationships as adults.
· Deprivation of attachment – for example, with cold parenting styles – can have a devastating effect on the child’s ability to form confident social relationships.
· Abused children may become abusive adults, but – and this is important – do not necessarily become abusive.
· Some adoption studies suggest that adoption before the age of 2 years helps establish secure and lasting attachment.
· In situations such as day care, the separation of the child from the parent is balanced by attachment to multiple care- givers, which can provide a secure environment that fosters attachment and confidence.
· Also, day care provides the parents with respite (a break) from constantly being “on duty” with the child(ren).
· If the child is having a difficult day, a day care environment also permits different carers to take turns with the child.
· CRITICAL PERIOD: familiarity contact is one key to attachment. Attachment based on familiarity form during a critical period – an optimal period early in the life of an organism when exposure to certain stimuli or experiences produces normal development – this time varies between mammals. 
· IMPRINTING: The process by which certain animals form strong attachments during early life. 
1e. Self-concept:
· Who are you? Perhaps more importantly, when did you form a lasting image of who you wanted to be?
· Humans over the age of 18 months, as well as some animals (great apes, elephants, dolphins, and some birds) recognise that the object they see in the mirror is them self.
–	Most other species show no evidence of such self-recognition.
· As noted in the text (e.g., p. 202), different parenting styles are associated with differential development of self-esteem in children.








1f. Parenting styles: 
· When you have children, what sort of relationship will you create? As noted in the textbook (p. 202):
· In an authoritarian relationship, parents expect children to obey the (possibly arbitrary) rules the parents have put in place. The rules are enforced, often by imposing consequences (e.g., spanking, grounding).
· Parents who are authoritative set rules, but they explain the reasons underlying the rules and the reasons for enforcing them.	As the children age, these parents are open to discussion of the rules. Thus, authoritative parents are both demanding and responsive.
· In a permissive relationship, the parents acknowledge and accept the desires of the child(ren). Punishment is not used often.
2. Adolescence: the transition period from childhood to adulthood, extending from puberty to independence. 
· Adolescence is the stage of life in which humans change from being a child to be an adult.
· During adolescence, people acquire more responsibility and more independence, moving into adult society with all the expectations this status brings.
· Perhaps the most discussed aspect of adolescence, and the one that is subjectively most wonderful (and occasionally awful) is sexual maturation.
–	During this time, humans must not only evolve into positions of more responsibility (such as having a job) but must also cope with a changing body and the hormonal changes that come with it.

a. Physical development
b. Cognitive development
c. Social development
d. Emerging adulthood


2a. Physical development: Overview of puberty
· Puberty marks the beginning of adolescence.
· Puberty is triggered by hormonal changes that are associated with bodily changes and with greater moodiness.
· Puberty begins around age 11 in girls and age 13 in boys.
· Primary sex characteristics – that is, male and female genitalia – undergo changes in appearance and function.
· Secondary sex characteristics also undergo great changes:
· Both genders acquire pubic and axillary (armpit) hair;
· Boys acquire facial hair, experience growth of the “Adam’s
· apple”, and develop a deeper voice;
· Girls first experience breast development followed by growth of the hips.
· Puberty begins “officially” when:
· Boys experience their first ejaculation of seminal fluid (often at night in what is called a “wet dream”), and
· Girls experience their first menstrual period (known as menarche), the first of approximately 500 periods they will experience in life.
· The specific timing of pubertal changes can vary from person to person.
· However, the sequence of events is more constant.
· As might be expected, much of this can be anxiety- provoking.
· If you’re the first girl in your class to begin developing breasts, you may be either proud or embarrassed; in either case, your body may be out of step with your social and emotional environment;
· Similarly, if you’re the last boy in your class to have his voice change, this can be embarrassing; as an example, you may not be chosen for athletic teams because your muscle mass has not yet begun to increase.



Changes in the brain: 
· While the adolescent’s sexual characteristics are maturing, his or her frontal lobes are also developing, fostering better links to the rest of the brain. The growth of myelin that forms around axons and speeds neurotransmission, enables better communication with other brain regions. 
· Maturation of the frontal lobes is associated with greater impulse control, better planning, and better judgment.
· The more ancient limbic system of the brain is associated with emotion.	Being more primitive, development of the limbic system precedes development of the frontal lobes, resulting in emotional outbursts without the “adult brake” of the frontal lobes.
2b. Cognitive development: 
· Recall that during childhood humans acquire the ability reason, and they begin to acquire the ability to see things from the perspective of other people.
· This can be a mixed blessing during adolescence, when many people feel awkward and vulnerable and may feel that others see them that way, and that they are the only people who look like that.
· As adolescents mature, they begin to move into the Piagetian period of formal operations, where they can reason more abstractly.
· Suddenly, parents and friends may find that an adolescent takes strongly felt positions against their own views.
moral development: 
· As described in the text, Kohlberg’s work in the 1980s looked at the development of moral reasoning; he proposed three levels of moral thinking:
· Preconventional morality, or rule-following guided by self interest (avoid punishment, get rewards);
· Conventional morality, also rule-following but in a broader social context that considers other people; and
· Postconventional morality, where abstract reasoning leads to a greater understanding of rights and ethics.

· Cultural differences call into question the universality of Kohlberg’s third stage:
–	As we’ve seen before, some Asian societies focus on the community rather than the individual as the key entity.

	Level (approx. age)
	Focus
	Example

	Preconventional morality (before age 9)

	
Self-interest; obey rules to avoid punishment or gain concrete rewards

	
“if you save your dying wife, you’ll be a hero”

	Conventional morality (early adolescence) 

	
Uphold laws and rules to gain social approval or maintain social order.

	
“if you steal the drug for her, everyone will think you’re a criminal”

	Postconventional morality
(adolescence and beyond)

	
Actions reflect belief in basic rights and self-defined ethical principals.

	
“people have a right to live” 



2c. Social development
· Erik Erikson was a major theorist in social development.  Table 5.4 (p. 209) in the text summarises his stages of psychosocial development.
· For adolescence, he posits that the major issue is identity vs.  role confusion:
· Are teenagers’ children or adults?
· Who do I want to be?
· What do I want to do with my life?
· Erikson call this the search for identity.




	Stage (approx. age)
	Issue
	Description of task

	
Infancy (to 1 year)

	
Trust vs mistrust
	
If needs are dependably met, infants develop a sense of basic trust


	
Toddlerhood (1-3 years)

	
Autonomy vs shame and doubt

	
Toddlers learn to exercise their will and do things for themselves, or they doubt their abilities


	
Preschool (3 to 6 years)

	
Initiative vs guilt 
	
Preschoolers learn to initiate tasks carry out plans or they feel guilty about their efforts to be independent


	
Elementary school (6years to puberty)

	
Competence vs inferiority 
	
Children learn the pleasure of applying themselves to tasks or they feel inferior. 


	
Adolescence (teen – 20s)

	
Identity vs role confusion 
	
Teenagers work at refining a sense of self by testing roles and then integrating them to form a single identity or they become confused about who they are


	
Young adulthood (20s to early 40s)

	
Intimacy vs isolation 
	
Young adults struggle to form close relationships and to gain the capacity for intimate love, or they feel socially isolated


	
Middle adulthood (40s to 60s)

	
Generativity (a concern for establishing and guiding the next generation) vs vs stagnation (lack of activity, growth, or development.) 
	
In middle ages, people discover a sense of contributing to the world, usually through family and work, or they may feel a lack of purpose


	
Late adulthood (60s – up)

	
Integrity vs despair 
	
Reflecting on his or her life, an older adult may feel a sense of satisfaction or failure.




2c. Social development: forming an identity
· As part of the process of figuring out their identity, adolescents will try out different personae (selves), playing different roles with different audiences.
· The extent to which an adolescent is free to experiment is, in part, a function of the type of society in which he or she lives.
· Self-esteem may vary through adolescence as teenagers experiment with intimate relationships as well as other types of relationships.
–	For example, it may take time to become comfortable with oneself as a sexual being and establishing limits and guidelines for this uncharted territory.
Identity: Our sense of self; according to Erikson, the adolescent’s task is to solidify a sense of self by testing and integrating various roles. 
Social Identity: the ‘we’ aspect of our self concept; the part of our answer to ‘who am I’? that comes from our group memberships. 
2c. Social development: parents and peers
· In Western cultures, it is expected that adolescents will grow away from their parents, spending less time at home, making their own decisions, handling their own finances, etc.
· At the same time, adolescents look to their peers to help determine what is the norm and what is acceptable.
· How should I dress?
· Should I do drugs?
· Should I drink?
· Should I go out with ...?
· Should I have sex with ...?
2d. Emerging adulthood: a period from about age 18 to the mid twenties when many in western cultures are no longer adolescents but have not yet achieved full independence as adults. 
· Emerging adulthood is the final stage of adolescence, when the individual is taking charge of his or her life in a substantial way, starting a life of work, marrying, and becoming a parent.
· Depending on economic conditions and other factors, this stage may take longer than it did in the past.
Adulthood
· Physical development
· Cognitive development
· Social development
Reflections on two major developmental issues
· Continuity and stages
· Stability and change
1a. Physical development: middle adulthood
· We become adults around age 20, so we spend most of our lives as adults.
· Although we use the word “adult” to describe this stage, infact the use of one word masks the many changes that occur.
· Physical performance is generally thought to peak in the early- to mid-20s, after which there is a slow decline in which change may be imperceptible for several years unless one is a competitive athlete.
· Just as the onset of the menstrual cycle marks the beginning of puberty, and its regular occurrence is like a metronome that keeps time during adulthood, the end of this phase of a woman’s life is marked by a significant event: menopause.
· Menopause usually occurs around age 50, after a woman has experienced about 500 menstrual periods (depending on how many children she has borne).
· Although society talks about the “biological clock” as a way of advising women to have children before it is too late, rather than being a trigger for sadness menopause may be perceived as freedom from “the curse” and from worry about having an unplanned pregnancy.
· However, menopause – somewhat like puberty – is marked by mood swings, hot flashes, and other physical discomforts.
· Although the term “andropause” exists, there is no good evidence for a male equivalent of menopause.
· Despite gradual reduction in sperm count with age, men remain fertile until death, except in cases of disease or surgery (such as a vasectomy).
· The sex drive persists in both men and women well into older adulthood, with many reporting a satisfactory sex life into their 80s.
· Occasionally, some compensation for age may be used:
· As many people know from advertisements, older men may make use of prescription drugs for erectile dysfunction (ED);
· Likewise, women may use artificial lubricants to compensate for lower levels of natural lubrication during sex.
1a. Physical changes in later life
· Life expectancy for Canadians is around 80 years of age, an all-time high.
· After conception, there are about 126 male embryos for every 100 female embryos.	At birth, this ratio has dropped to 105 male births for every 100 female births.	(Note: This figure is from a society that does not practice gender- specific abortion.)
· Starting in the first year of life, more males die than females.
· On average, women live longer than men by about 5 years in Canada, the US, and Australia, and by about 4 years worldwide.
· In older years, women outnumber men by a large margin – 5 to 1- 
1a. Physical changes in later life: baby-boomers
· Because of the post-war “baby boom”, the large “boomer” contingent is now reaching retirement years.	This group is the largest population of older people that has ever existed, and its aggregate spending power helps ensure that “old age” will contain many considerations for them in terms of medicine, product design, housing, and other items.
· How real is the “baby boom”?	The chart on the next slide shows the number of males (left-hand side) and females (right-hand side) born in each year from 1906 (top) to 2006 (bottom).	The bulge following World War II makes it clear that more babies were born during this period than at others.
· The bulge in the 1980s is the “echo” of the baby boom, when the children of baby-boomers were born.
1a. Physical changes in later life
· The mechanisms of aging are still being studied, but it appears that the telomeres – akin to plastic protectors on the tips of shoelaces – on the ends of chromosomes wear down, and the aging cells that suffer this fate reproduce imperfectly.
· Why do we wear out? A brutal answer – but one which may be correct – is that once we have passed our genetic material to the next generation and nurtured them to maturity, our job is largely done
· Researchers have even observed an intriguing death-deferral phenomenon; across one 15-year period, 82k deaths raised to 85k deaths on Christmas day and they also increased when people reached their birthdays 
1a. Sensory changes in adulthood
· Some senses become less acute with age.
· In vision, beyond age 40 many people need reading glasses to compensate for the reduced elasticity of the lens to change shape and focus on closer objects.
· The pupil is shrinking, and the lens becomes less transparent reducing the amount of life entering the retina. 65 vs a 20 has only about 1/3 as much light. 
– In addition, some people suffer AMD (age-related macular degeneration, in figure below), which causes reduced detail vision in the centre of the visual field.
· Sensitivity to auditory stimuli may be reduced, especially in the higher frequencies.
· Tastes may seem duller as one ages.
· See textbook, page 215.



1a. Physical changes: overall health
· Although the immune system weakens with age, older adults have acquired a good “toolbox” of antibodies to infections, and so they are ill less often than younger people.
· However, as the immune system weakens, older adults are more susceptible to cancers and pneumonia.
· Also, reaction times are slower in older people than in younger ones, and perhaps it is related that the rate of fatal accidents per mile driven is higher at 75 than in teenagers.
· Older adults take longer to access information from memory, longer to solve puzzles, and longer to remember names.
· By age 80, the brain has lost about 5% of weight, including some deterioration of frontal lobes.
1a. Physical changes: exercise
· There is evidence that exercise among older adults helps maintain muscle tone, stimulate circulation of oxygen and nutrients through the body, and helps prevent obesity and heart disease.
· Although the older body may have experienced some wear a sedentary lifestyle detracts from overall health, so it is good to maintain (or rejoin) an active lifestyle.
· In aging brains exercise reduces the brain shrinkage. It promotes neurogenesis (the birth of new cells) in the hippocampus and increases the cellular mitochondria that help power both muscles and brain cells. 
1a. Physical changes: dementia
· There are two major types of dementia, or loss of mental capacity:
· Alzheimer’s disease
· Vascular dementia (restricted blood flow to areas of the brain) A series of small strokes, a brain tumour, or alcohol use disorder can progressively damage the brain causing that mental erosion we call a neurocognitive disorder NCD formerly called dementia.


· Alzheimer’s disease (AD) affects 3% of the world population by age 75.	AD causes loss of brain cells.	Over time, the patient gradually loses interest and becomes emotionally “flat”.	Disorientation follows.	Eventually the patient becomes incontinent, and then mentally vacant.
· There is evidence that people who are both physically and mentally active have a somewhat lower risk of Alzheimer’s.
1b. Cognitive development
· The older brain holds many decades of memories.
· As described in the text (pp. 217-219), older adults perform worse than younger ones on encoding names at introduction and perform worse when recalling words.  However, recognition of words is constant across ages.  Thus, whether memory appears to decline with age is, in part, a function of how the testing is done.
· Prospective memory – remembering to do things that one plans to do – declines with age, also.	However, coping strategies, such as writing notes, can help.
· Our ability to recall new material declines as we age, but what about our overall intelligence?
· Research on aging and intelligence was conducted using two different methods:
· Cross-sectional studies, where research is conducted at one point in time but involves people from different age groups; 
A cross-sectional study takes place at one time (e.g., one year) and cuts across all age groups at that time.
· This method allows researchers to compare different ages.






Cross sectional study
Year                                    Age	
Birth year
	1930
	2015
	85

	1940
	2015
	75

	1950
	2015
	65

	1960
	2015
	55

	1970
	2015
	45

	1980
	2015
	35

	1990
	2015
	25

	2000
	2015
	15


· Suppose that you give intelligence tests to people of different ages, and then plot their performance as a function of their age.
· The number of correct answers decreases with age.
· This result has been interpreted as showing that reasoning ability decreases with age.














· Longitudinal studies, where research follows people as they get older. A longitudinal study follows individuals as they age, allowing the researcher to examine changes with age.
· Birth year	Longitudinal study
·  					Year	Age	
	1930
	1945
	15

	1930
	1955
	25

	1930
	1965
	35

	1930
	1975
	45

	1930
	1985
	55

	1930
	1995
	65

	1930
	2005
	75

	1930
	2015
	85


· A longitudinal study enables the researcher to compare changes associated with age in the same person.
· However, a longitudinal study takes a long time to complete, and may exceed the lifespan of any individual researcher.
· Beginning in the 1920s, researchers measured intelligence in college students and began re-testing the same people over several years.
· In general, reasoning ability remains relatively constant from age 26 to age 75, after which a decline might be seen.




· By contrast, a cross-sectional study is relatively quick to conduct, enabling the researcher to get a “snapshot” of (for example) the math ability of people at different ages.
· However, because its studies people of different ages at one time, a cross-sectional study is always “contaminated” by different life experiences of the people being studied.
–	For example, someone born in 1994 may remember the events of 9/11 (2001), is less likely to remember the ice storm of 1998, and will not remember the assassination of John Lennon (1980).
1b. Aging and intelligence: why the difference?
· Why are the results of cross-sectional and longitudinal studies different?
· In part, a 50-year-old in a cross-sectional study conducted in 1980 differs in many ways from a 20-year-old in the same study.
· The 50-year-old was born at the start of the Great Depression, and likely had a poorer diet, less schooling, less disposable income, and other differences when compared to the person born in 1960.
· These differences, rather than their ages, may account for the different scores on intelligence tests.
1b. Aging and intelligence: other considerations
· People who survive to complete the longitudinal study may be more intelligent than people who did not survive this long.
· A more tightly controlled study found a sharper decline with age, especially after age 85.
· There is a difference between intelligence and speed of recall; an intelligence test is not Jeopardy!	Allotted time, older players are better at crossword puzzles and may be better at general knowledge tests.


1b. Crystallised vs. fluid intelligence
· Crystallised intelligence increases with age.	This type of intelligence refers to vocabulary and analogies.
· Fluid intelligence refers to our ability to reason quickly and abstractly decreases up to age 75, then declines more rapidly.
· Just as individuals are complex beings with more than one trait, intelligence has more than one component, making generalisations dangerous.
1c. Social development
· Adulthood’s ages and stages
· Adulthood’s commitments
· Well-being across the life span
· Death and dying
1c. Adulthood’s ages and stages
· As described in the textbook (pp. 219-222), when people enter their 40s, they undergo a transition into middle age, where they are about half-way through life.
· The concept of a midlife crisis seems not to be supported by evidence about divorce rates, suicide, or psychological disorders.
· The social clock described in the text defines the “right time” – in terms of expectations and personal criteria – to leave home, get a job, marry, have kids, and retire.
· In the “old days”, following this sequence was more “normal” than it is today, and helped define an accepted sequence of actions for adults.
· In turn, this expectation could be perceived as liberating or as restrictive.
1c. Adulthood’s commitments
· Different researchers have used different words to describe different aspects of our lives:
· Erikson referred to intimacy and generativity;
· Freud referred to love and work;
· Others have referred to affiliation and achievement; attachment and productivity; and commitment and competence.
· The textbook considers two types of commitments: love and work.	We’ll consider these in turn.
· Love – as differentiated from sex – is an important part of the lives of most people.
· In Western societies, the traditional sequence was to date, “go steady”, get engaged, get married, and have children.
· Social clock the culturally preferred timing of a social events such as marriage, parenthood, and retirement.
· This sequence has changed over the past few decades, but the goal is the same: to find a life-partner with whom one can share goals, live a long and happy life, and have children.
· Biologically, the value of such pair-bonding is evident: a family unit of two people who support each other, who share duties to lighten the burden, who are sexual partners for each other, and who share parenting duties.
–	A stable, secure relationship is also adaptive (economically and emotionally) for offspring, who may consequently enjoy a greater likelihood of establishing their own relationship later.
· The ability to form and maintain a stable, loving relationship clearly includes both genders, and cuts across sexual orientation.
–	For example, many same-sex couples, especially two women, adopt children to complete the family unit.
· The post-launch honeymoon is experienced by couples when their children move out and they become empty-nesters.
1c. Adulthood’s commitments: work
· For you, is “who are you” synonymous with “what do you do”?
· To what extent are we defined by our work?	Previously, especially in societies with a strong class system, the work you did may indeed have defined who you were, who you would be permitted to marry, etc.
· Many years ago, a sign of success was getting a job and keeping it until retirement.	Today, it is far more common to change jobs through one’s working life, and perhaps to change careers.
· If you enjoy your work, then perhaps this saying applies to you: “If you enjoy your work, you won’t work a day in your life.”
1c. Well-being across the life span
· There’s a great line in the text (p. 223):
· This moment marks the oldest you have ever been and the youngest you will henceforth be.
· Given this demarcation between the past and the future, we can take stock of how well we have lived so far:
· What are our accomplishments? What are our failures? What would we change, if we could?
· We can also re-evaluate how we want to live in the future:
· In terms of personal growth, where do we want to be in 5 years? 10? 25? What specific goals do we have? What changes do we want to make from the past?
· Once we have survived the turmoil of puberty and the teenage years, development slows, and people begin to become more comfortable with themselves as human individuals.
· We acquire a stronger sense of identity;
· We gain more self-esteem as we accomplish new things;
· We become more confident in our capabilities and actions.
· These characteristics equip us for the challenges of “normal” life and perhaps parenthood.
· In later years, we have a sense of the opposite happening:
· The body ceases to improve and begins to deteriorate;
· Memory becomes weaker in some ways;
· Friends and family die, and one’s own death is on the horizon.
· However, these changes are not associated with a global unhappiness with life; indeed, satisfaction with life remains high until (in some cases) immediately before death.
· In general, the emotional lability – that is, the tendency to experience peaks and valleys – associated with the teenage years diminishes once one is firmly in adulthood.
1c. Death and dying
· Paradoxically, death is a part of life.	Typically, all of us will experience the deaths of friends and family members, and we will certainly be conscious of our own mortality.
· Although it is sad to lose a grandparent, it is sadder still to lose a parent.	However, both are more “natural” than for a parent to lose a child.
· Because women typically outlive men, many women will suffer the death of a spouse.
1c. Death and dying: grieving
· We grieve when a loved one dies.
· When the death is untimely, we may grieve for longer than when it is “expected”, such as when a 90-year-old grandparent dies.	In a sense, the grandparent’s death is seen to be “natural”.
· The loss of a child, or the loss of a spouse, friend, or family member who is still young and vibrant, is associated with the deepest and most prolonged grieving, which may last many months.
–	In some cases, this grieving may need psychiatric attention.
1c. Death and dying: facing death
· Rather than denying death or being angry at death, it is more helpful to accept death as an unavoidable part of life.
· We cannot avoid death, but in many cases, we can choose how we face death.	Completing life with dignity, openness, and a sense of completion can help provide the dying person with, as Erikson calls it, a sense of integrity, having lived a worthwhile and meaningful life.

2. Reflections on two major themes
a. Continuity and stages
· Do humans change gradually or are there discrete, clear stages, where progress from one stage to another implies a discontinuous change?
· To some extent, the answer depends on perspective:
· The biological approach often argues for discrete stages; for example, puberty is very much a discontinuity;
· A more psychological approach sees development as a more gradual process in which behaviour, attitudes, and perhaps personality can be shaped.
· What is clear is that we all pass through the stages in the same order.
· Psychological theorists such as Piaget (cognitive development) and Kohlberg (moral development) argue for stages in development.
· Some of the boundaries they propose match growth spurts during childhood and puberty, lending support to the “stage” approach.
· 
stability and change
· Here’s the big question: are our personalities constant, or do they change as we age?
· Certainly, in some cases of pathology (e.g., Alzheimer’s), there is a change in personality, likely associated with loss of brain function.
· Leaving aside pathology, we can rephrase the question to ask two questions:
· At what age is someone’s personality predictive of their personality later, and
· For how long is this prediction valid?
· At what age is someone’s personality predictive of their personality later?
· Some traits, such as temperament, seem to persist even from childhood, but in general personality seems to stabilise in adulthood.
· Infancy, childhood, and even adolescence are periods of great change in development, so these periods may provide an unstable baseline for prediction in most people.
· For how long is this prediction valid?
· We have all seen instances of significant changes in the lives of public figures.	For example:
· Several evangelical Christian preachers in the US have “reformed” after being caught in sexual indiscretions;
· Some Canadian politicians have abruptly changed course after being caught (for example) shoplifting.
· Non-linearities such as these make it difficult to predict reliably.	Which is the “real” person:
· [bookmark: _GoBack]The honourable person who made a mistake and went off-course, or
· The deceitful person who finally got caught and made a repentance that may or may not be sincere?
· In many cases, only time will tell.
· Although it may be difficult to predict the future development of a personality, research in this area has enormous social implications.
· Is a 15-year-old who steals a car ...
· ... a bad person who needs to go to prison to be punished or
taught a lesson, or
· ... an average kid who acted on a bad impulse, and who needs guidance to improve his or her decision-making?
· Class 3b Intelligence
1. What is intelligence?
Is intelligence one aptitude, or several?
Does intelligence refer to the knowledge that a person has, or the cognitive tools s/he uses to make use of this knowledge?
Is intelligence related to the speed of processing information?
Can we “see” intelligence neurologically?
Intelligence is a mental quality consisting of the ability to learn from experience, solve problems, and use knowledge to adapt to new situations.
2a. Is intelligence one ability or several? Spearman
· In the first half of the 20th century, Spearman believed that we have one general intelligence (g), although he agreed that individuals could also have specific abilities.
· Spearman was instrumental in developing factor analysis, a statistical tool that can be used to identify clusters of related items.
· Spearman noticed that people who got high scores in one area (e.g., math) typically scored above average in other areas (e.g., verbal).
· As a result, he posited the existence of the g factor, which – in his view – underlies all our reasoning ability.
· The existence of a general intelligence is controversial even today.
2b. Is intelligence one ability or several? Thurstone
· Thurstone, an opponent of Spearman, administered 56 different tests to many people, then mathematically identified seven clusters of abilities, including:
· Word fluency
· Verbal comprehension
· Spatial ability
· Perceptual speed
· Numerical ability
· Inductive reasoning
· Memory
· Although Thurstone argued for specific intelligences, others noticed that people who scored well on one cluster generally scored well on the others, supporting the g notion.
2c. Is intelligence one ability or several? Athletics?
· Is intelligence analogous to athletic ability, where someone may excel in one sport but will generally do better than the average person on many of them?
· More recently (2004), Kanazawa has posited that general intelligence is an ability that helps people solve novel problems.
· Solving more common (or more traditional) problems requires a different sort of intelligence.
· Kanazawa argues that general intelligence scores correlate well with the ability to solve novel problems, but not with problems that have become familiar through human development (such as marrying, parenting, navigating without maps) 

2d. Theories of multiple intelligences: Gardner
· Spearman and Thurstone were primarily concerned with academic performance, but more recently investigators have looked at a broader concept of intelligence.
· Gardner sees intelligence as several abilities, some of which are “packaged” together.
· For example, brain damage can destroy one ability without damaging others.
· Also, savant syndrome is seen in people who score low on tests but exhibit an “island” of brilliance, for example in music, art, or some other area. (About 80% of savants are male, often – but not always – with autism.)
· Thus, Gardner argues that we have intelligences, and identifies 8 of them.
· Ericsson posits the 10-year rule: 10 years of daily, intense practice is a common ingredient in expert performance.
2d. Theories of multiple intelligences: Sternberg
· Sternberg proposes three intelligences in a triarchic theory:
· Analytical intelligence (academic problem-solving), assessed by tests;
· Creative intelligence, where people generate novel ideas and react adaptively to novel situations; and
· Practical intelligence, including performance on common tasks.
· In combination with the US College Board, Sternberg has developed new measures of creativity and practical thinking, which seem to predict first-year university grades and do so with smaller differences between ethnic groups.

3. Emotional intelligence
So far, we’ve discussed academic intelligence (including, for example, verbal and math) and creativity.	Another type of intelligence is social intelligence.
According to the textbook (p. 390), social intelligence is “the know-how involved in social situations and managing yourself successfully.”
Otherwise capable people are not better than average at managing friendships, marriages, and other social dealings.
· One aspect of social intelligence is emotional intelligence, “the ability to perceive, understand, manage, and use emotions” (p. 390). 
· Emotional intelligence, according to researchers, has four components, the abilities to:
· Perceive emotions in music, faces, stories (see next slide);
· Understand emotions, including predicting them and how they change and blend;
· Manage emotions, knowing how to express them in varied situations; and
· Use emotions to enable adaptive or creative thinking.
· Emotional intelligence should not be confused with self- esteem or optimism.

	Theory 
	Summary 
	Strengths 
	Other considerations

	
Spearman’s general intelligence (g) 

	
A basic intelligence predicts our abilities in varied academic areas

	
Different abilities such as verbal and spatial, do have some correlation
	
Human abilities are to diverse to be encapsulated by as single general intelligence factor


	
Thurstone’s primary mental abilities 

	
Our intelligence may be broken down into seven factors (he tested on): word fluency, verbal comprehension, spatial ability, precrural speed, numerical ability, inductive reasoning, and memory

	
A single g score is not as informative as scores for seven primary mental abilities.
	
Even Thurstone’s seven metal abilities show tendency to cluster, suggesting an underlying g factor.

	
Gardner’s multiple intelligences 

	
Our abilities are best classified into eight or nine independent intelligences, which include a broad range of skills beyond traditional school smarts

	
Intelligence is more the just verbal and mathematical skills. Other abilities are equally important to our human adaptability. 
	
Should all our abilities be considered intelligences? Shouldn’t some be called less vital talents?


	
Sternberg’s triarchic theory

	
Our intelligence is best classified into three areas that predict real world success: Analytical, creative, and practical.

	
These three domains can be reliably measured.
	
These three domains may be less intendant that he thought, and may share an underlying g factor

Additional testing is needed to determine whether these domains can reliably predict success


	
Emotional intelligence

	
Social intelligence is an important indicator of life success. Emotional intellect is a key aspect, consisting of predesigning, understanding, managing, and using emotions.

	
The four components that predict social success.
	 Does this stretch the concept of intelligence to far?



1. Assessing intelligence
a. The origins of intelligence testing
b. Modern tests of mental abilities
c. Principles of test construction
2. The dynamics of intelligence
a. Stability or change?
b. Extremes of intelligence
Intelligence test: a method for assessing an individual’s mental aptitudes and comparing them with those of others, using numerical scores.
Achievement test: A test designed to assess what a person has learned
Aptitude test: a test designed to predict a person future performance; aptitude is the capacity to learn. 
1. Assessing intelligence
The first recorded mention of interest in differential intelligence is from Plato’s The Republic, written more than 2000 years ago.
The first efforts to exploit these differences came in the 1800s.
While Charles Darwin was doing his research, his cousin Francis Galton was concerned with measuring human traits.
Galton tried to extend Darwin’s work on natural selection, and to apply it to human intelligence.
In his view, if we could measure human intelligence we could get “intelligent” humans to breed with each other and so “improve” humans.
The first mass effort at measurement occurred at the London exposition of 1884, where more than 10k people were tested for: 
· Reaction time	-sensory acuity	-muscular power	-body proportions

These measures failed to differentiate between brighter and less bright people. Moreover, the measure was not correlated with each other.
However, this attempt introduced statistical analysis to intelligence testing. 
1a. The origins of intelligence testing: Binet
· Early in the 20th century, France required that all children attend school.
· The question arose – how we can tell which students have special needs, and may require special classes?
· Two choices existed:
· Rely on the subjective evaluation by teachers, or
· Develop an objective test.
· Alfred Binet, who addressed this problem, assumed that all children followed the same developmental course, but at different rates.	In his view,
· A “bright” child performed at the level of an older child, and
· A “dull” child performed at the level of a younger child.
· This approach has a couple of important implications:
· It implies that one can define what is normal at each chronological age, and It implies that we can measure the mental age of a child and compare it to this norm. the chronological age that most typically corresponds to the given level of performance. A person who does as well as an 8-year-old is said to have a mental age of 8. 
· Binet and his colleague Simon developed a test designed to predict which students would do well at schoolwork and which would do more poorly.
· His intention was not to measure “native” intelligence, but to predict performance in school.
· Indeed, Binet believed that the environment shaped intelligence, and that mental exercises would improve performance.
· He believed his intelligence tests did not measure inborn intelligence like a scale measures weight. Rather, it had a single practical purpose: to identify French school children’s need for special attention. Binet hoped his test would be used to improve education but he also feared it would be used to label children and limit their opportunities. 
1a. The origins of intelligence testing: Terman
· At Stanford University, Lewis Terman tried to use Binet’s tests as a measure of “innate” intelligence.
· He modified the test and named it the Stanford-Binet test.
· In Germany, Stern developed the intelligence quotient (IQ), which divides the person’s “mental age” (as measured by the test) by the person’s chronological age, multiplying the result by 100:
IQ =		 	mental age		x100 chronological age
· Thus, the average IQ was defined as IQ=100.
· A 10-year-old child with a mental age of 8 had an IQ=80.
· A 10-year-old child with a mental age of 12 had an IQ=120.
· Although IQ seemed to work acceptably for children, it did not work as well for adults.
· Accordingly, over time the calculation was changed to represent the person’s score compared to the average performance of others of the same age.
· For the distribution of IQ scores, the mean is defined as 100 and the standard deviation is 15.
–	By this definition, 68.26% of all people fall between 85 and 115.
· Intelligence testing has a “dark side”.
· Instead of using IQ scores to predict academic or work performance – where the predictive power was useful – Terman aligned with the eugenics movement started in Galton’s time.
· Eugenics proposed that, as with selective breeding to create and maintain different breeds of dogs, it should be possible to breed out “feeblemindedness”, ridding society of much of crime, poverty, and inefficiency.
–	In the 20th century, the Nazis favoured an accelerated eugenics programme to rid the world of Jews, Catholics, Roma, and other “undesirables” who did not meet the criteria of the Aryan ideal.
1b. Modern tests of mental abilities
· We’ve all experienced tests of our capabilities:
· Achievement tests are designed to measure what we have learned – driver’s tests, final exams, etc.;
· Aptitude tests are designed to predict our ability to learn a new skill – will you be a good mechanic? a good teacher? Are you suited for university? etc.
· There is a high correlation (r=0.82) between scores on intelligence tests and scores on aptitude tests.
· However, the relation between aptitude and achievement tests is not as clear.
· For example, your aptitude test score is influenced by your vocabulary, which you have learned.
· Also, your aptitude for academic work and test-taking influences your score on achievement tests.
· The most widely used intelligence test for adults is the WAIS (Wechsler Adult Intelligence Test); for children, it is the WISC (Wechsler Intelligence Scale for Children), and there is a third version for pre-schoolers.
· Page 395 of the textbook show’s examples of test items.
· The WAIS has 11 subtests, including both performance and verbal tests.
· As a result, the WAIS yields an overall intelligence score as well as scores for the subtests (verbal comprehension, processing speed, working memory, perceptual organisation).
· Thus, differential scores on subtests should provide guidance to teachers about where more work is required.

1c. Principles of test construction
· Of course, test results are only useful if we can trust them.
· Tests are not “just made up” by people writing out a list of questions.	Rather, tests must be reliable, valid, and standardised.
1c. Principles of test construction: reliability --The extent to which a test yields consistent results, as assessed by the consistency of scores on two halves of the test, on alternative forms of the test or on retesting. 
· A reliable test is one that produces the same result over repeated testing.
· For example, if I administer an intelligence test to you today and another one in 3 months, the results of these two tests should be very similar, although not necessarily identical.
· Reliability can be verified by:
· Administering the same test to the same people (test-retest reliability); or by
· Splitting the test in half (e.g., odd vs. even questions) and comparing performance on the two halves (split-half reliability)
· The higher the correlation between test-retest or splitting will conclude the reliability of the test!
· The Stanford-Binet, the WAIS, and the WISC all have reliabilities around 0.9, which is very high.
1c. Principles of test construction: validity the extent to which a test measures or predicts what it is supposed to 
· Validity means that the test represents reality.
· One can easily have reliability without validity.	For example, I could set my bathroom scale so that it reads 10 kg light.	The scale is reliable – that is, it gives the same result each time – but it is not valid.
· Tests with content validity relate to the behaviour under study (criterion).	A driver’s test has content validity  the extent to which a test samples the behaviour that is of interest
· Intelligence tests must have predictive validity – that is, they must predict future performance.
–	For aptitude tests, the predictive power is good early in school years, but is weaker in later years. It should not be surprising that predictive intelligence tests lose their predictive power as they are applied to people who have gone farther in the educational process. In a similar way, an aptitude test for hockey skills would have greater predictive power for 6-year-olds than for NHL players.
1c. Principles of test construction: standardisation  defining uniform testing procedures and meaningful scores by comparison with the performance of a pretested group
· Because of its prevalence in nature, the “bell curve” is commonly used to describe the distribution of scores on variables such as:
· Heights
· Weights
· Test scores
· The normal distribution is appropriate for a population. For a sample, which typically has many fewer observations, we expect scores on a standardised test to approximate a normal distribution.
· For intelligence tests, the mean is set to 100, and the standard deviation (a measure of the spread of scores) is set to 15.
· Because of the nature of the normal distribution, we know that 68.26% of the population will fall within one standard deviation of the mean. (See figure on p. 396.)
· Over the decades, the mean score on the WAIS has been improving; this is called the Flynn effect.
· Knowing this, it has been possible to re-standardise the WAIS to compensate.
· The causes of the Flynn effect are unknown, but could be attributable to improved diet or education, for example – or even “hybrid vigor”, the mixing of different peoples.
2a. Stability or change? “How stable are intelligence scores over the life span?” (p. 399)
· Why is this issue important?	Imagine what your reaction would be if it was the case that your score on an aptitude test you took today had no predictive value for a year from now, or a month from now, or next week.	What would be the point of the test?
· At this point, we have no good way of predicting later performance based on a study of infant characteristics.
· Scores of tests administered around age 4 begin to have some predictive value, and scores begin to stabilise around age 7.
· Cross sectional versus longitudinal testing of intelligence varies at ages: 
Cross sectional studies on intelligence showed results that older adults gave fewer correct answers on intelligence tests than do younger adults…conclusion was “decline of mental ability with age is part of the general aging process of the organism as a whole” this was believed for a very long time…
Longitudinal studies showed the people who were re tested maintained intelligence over a period of years and in some cases even increased. How then do we account for the cross-sectional findings? 
· 70s compared 30s, two different eras therefore less educated era to more educated
· Poor vs rich etc.
· On tests administered at separate times, verbal scores correlate well over the years (r=0.86).
· Math scores also correlate well over the years (r=0.86).
· However, verbal and math scores do not correlate well with each other, suggesting that these are indeed different capabilities.
· Finally, the ultimate in longitudinal studies arose partly by accident in Scotland, where follow-up testing was done nearly 70 years later, using people originally tested at age 11 in 1932.
· People who scored highly at 11 were more likely to live independently and be free of Alzheimer’s disease at 80.
· Also, more high-scorers were alive at age 80 than low-scorers.
· Recall that intelligence scores are distributed in a bell curve.  This basis enables us to provide a quantitative definition of both extremes:
· The low extreme, and
· The high extreme
· We’ll consider these separately.


2b. Extremes of intelligence: the low extreme
· The low extreme of the distribution of intelligence scores is 70 or below (2 standard deviations below the mean of 100).
· Intellectual disability (formerly called mental retardation) requires a low-test score and difficulty with the normal demands of everyday life.
· About 1% of the population meets both criteria;
· Males outnumber females by 50%.
· Down syndrome (also called trisomy 21) is caused by having a third copy of the 21st chromosome.	Disability related to Down syndrome can vary from mild to severe.
· Historically, persons with an intellectual disability were cared for at home, where they might work in an agrarian society.
· Later, residential schools were established for slow learners.  Unfortunately, these developed into places where the residents were dropped off and forgotten.
· More recently, the pendulum has swing back to normalisation, with integration into the community and schools.
· After graduation, many move into group homes.
· The classification on the following slide shows a classification system used in the past for classifying people of low intelligence.
At mild level with score 50-70:
May learn academic skills to grade 6 level.  Adults may, with assistance, achieve self- supporting social and vocational skills.
At moderate level 35-50
May progress to grade 2 level academically.  Adults may contribute to their own support by labouring in sheltered workshops.
Severe 20-35
May learn to talk and to perform simple work tasks under close supervision but are generally unable to profit from vocational training.
Profound below 20
Require constant aid and supervision.
2b. Extremes of intelligence: the high extreme
· The upper limit of “normal” intelligence is 130.
· Are people with high intelligence test scores weird?	The evidence says “no”.
–	Terman studied more than 1500 school kids with scores of at least 135 and found them to be healthy, well adjusted, and successful at academics.
· More recent work shows that high-scoring people were more likely to have patents and Ph.D.’s than lower-scoring people.
· Moreover, unlike 13-year-olds scoring well on the math test, there was a tendency for those scoring well on the verbal test to do well in the humanities later in life.
· A predictor of good performance: having parents who read to children or making such opportunities available in school.
Genetic and environmental influences on intelligence
· Twin and adoption studies
· Heritability
· Environmental influences
· Group differences in intelligence test scores
· The question of bias
1. Genetic and environmental influences
Just as we have examined genetic and environmental influences on various personality traits and behaviours, so can we consider the nature-nurture issue with intelligence.
Science works best in a dispassionate environment, but it is obvious that intelligence is, in effect, a charged issue.	Even to raise the topic of gender differences or “racial” differences in intelligence is to broach the topic of prejudice and bias.
For this reason, it is important to exclude personal bias from the discussion and to include only the evidence that seems best to address the issues.
2. Twin and adoption studies
Key findings reported in the textbook (p. 407):
· Intelligence test scores of identical twins raised together are like scores from the same person taking the test twice (r=0.86);
· Next most similar are identical twins raised apart (0.7), leading to the estimate that 50-75% of the variation can be attributed to genetic variation and the remaining to environment;
· Next most similar (0.6) are fraternal twins raised together, this shows the genetic effects on intelligence;
· Siblings raised together are next (0.45); and finally
· Unrelated individuals raised together (0.32).
· Scans of brains of identical twins show similarities in terms of grey matter (cell bodies in the cerebral cortex) and very close similarity in areas associated with verbal and spatial capacity.	Here, they differ from fraternal twins.
· Research within the past 10 years has begun to point to genetic markers for intelligence.	The evidence points to a polygenetic mechanism, involving more than one genos.  However, this research remains to be substantiated.
· Finally, genetic – not environmental – influences become more apparent as we age.
4a. Early environmental influences
· Sadly, there are too many cases where children have been raised in unstimulating environments.
· A classic case from recent history is Romanian orphans left
mostly unattended in orphanages in post-Ceausescu Romania.
· The Iranian orphanage case cited in the textbook (p. 408) is another.
· Briefly, these “abandoned” children had basically no interaction with adults, and their development was stunted.  Moreover, they had never acquired a sense of control over their environments.
· As a result, their native intelligence was blunted.
· Hunt, working with children from the Iranian orphanage, put the infants into a stimulation programme with caregivers.
· At 22 months of age, these children had language and social skills lacking in others who had been neglected to the same age.
· One conclusion: being raised in poverty is often associated with poor environmental stimulation, which can override genetic differences and stunt intellectual development.
· This general finding is one of the justifications for school breakfast programmes (nutrition) and early intervention programmes.
· Politically, providing stimulation early in life helps develop “intellectual capital” for a society.
· As with many things, this result is subject to over- interpretation.
· Some parents have placed their young children in an “enriched environment” to give them a competitive advantage in life.	However, evidence that you can “build a genius kid” is not strong, although training on skills such as music or athletics can confer limited benefits.
· 4b. Schooling and intelligence
· Project Head Start (a preschool programme in the US begun in 1965) worked with children of impoverished families.
· Overall, this and similar programmes elsewhere helped prepare children for school and reduced the likelihood that they would “fail” a grade or be placed in special ed classes.
· Aptitude benefits seemed to dissipate over time, but in a longer-term follow-up there was evidence of reduced criminality and a better attitude towards learning.
5a. Gender similarities and differences
· Overall, despite all our discussion of differences between genders, males and females are very similar.	However, some differences exist (see textbook pp. 410-411).
· In the US, females spell better than males.
· At least in tests in Western cultures, females perform better in verbal ability: verbal fluency, word recall, and remembering facts.
· In nonverbal memory females are better in remembering and locating objects, and in picture associations.
· Females are more sensitive to certain senses (touch, taste, odor).
· Females are better at detecting emotions.
· In math and spatial aptitudes, males and females scored the same, but differences existed on certain tasks:
· Females were slightly better in math computation, and males in
math problem solving.
· Boys outperform girls in tests of complex math problems.
· Males are better in spatial ability tests, including mental rotation of three-dimensional figures; apparently, this ability is enhanced by prenatal exposure to male hormones.
· 	Some of the “gender differences” were greatest in cultures with more tightly defined gender roles, and smaller in more egalitarian cultures.
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