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Intro and research strategies 
What is development?

developmental continuities- ways in which we remain stable over time or continue to reflect our past 

developmentalist- any scholar, regardless of discipline, who seeks to understand the developmental process 

What causes us to develop?

Maturation- developmental changes in the body or behaviour that result from the aging process rather than from learning, injury, illness or some other life experience 

learning- relatively permanent change in behaviour that results from ones experiences or practice

What goals do developmenalists pursue? 
describe development 
by observation 
focus on typical patterns of change (normative development) and individual variations in patterns of change (ideographic development)
provides the facts
explain development 
why?
changes within and between individuals 
optimize development
applying wht they have learned in attempts to help people develop in positive directions ex. assist children with learning difficulties to succeed at school 

Some basic observations about the character of development

A continual and cumulative process 
first 12 years important 
always changing 

A holistic process
changes in one aspect of development have important implications for other aspects, therefore cant just divide up developmentalists 
holistic- humans are physical, cognitive and social beings and each component of self depends on changes tkign place in other areas of development 

Plasticity
a capacity for change in response to positive or negative life experiences 

Historical/ cultural context
development s influenced by societal changes: historical events, technological breakthroughs and social causes 
diversity of human development

Human development in Historical perspective
western socities: child centered, sees childhood as a special period

Childhood in pre-modern times 
childhood not always valued by elders 
killed and treated harshly

Toward modern-day views of childhood
attitudes toward children began to change in 17th-18th C 
started to send children to school 
discouraged from abusing children 
recognition of adolescence as a distinct phase came later during industrialization 

Early philosophical perspectives on childhood 
thinking of influential social philosophers contributed meaningfully to the new look at children and childcare 
original sin- idea that children are inherently negative creatures who must be taught to rechannel their selfish interests into socially acceptable outlets. sees children as passive
innate purity- idea that infants are born with an intuitive sense of right and wrong  that is often misdirected by the demands and restrictions of society. sees children as passive
tabula rasa- the idea that the mind of an infant is a blank slate and that all knowledge, abilities, behaviours and motives are acquired through experience. sees children as active. 

Children as subjects of study: the baby biographies 
baby biography- a detailed record of an infants growth and development over a period of time 
Darwin believed that young infants share many characteristics with their nonhuman ancestors and that the development of the individual child retraces the entire evolutionary history of the species. so baby biography seen as means to answer questions of out evolutionary past 

Development of children’s rights in Canada 
societies struggled with defining who was responsible for children—society or parents 
Canadian children moved from being viewed as family property to dependents in need of state protection, gave way to the recognition that children were semi independent individuals with rights of their own 

Origins of a science of development 
Stanley hall—founder of developmental psych
developed the questionnaire to explore the contents of children’s minds 
theory- a set of concepts and propositions that describe and explain some aspect of experience 

Research strategies: Basic Methods and Designs

Research methods in child and adolescent development

The scientific method 
the use of objective and replicable methods to gather data for the purpose of testing a theory or hypothesis. it dictates that investigators must be objective and must allow their data to decide the merits of their thinking 

Gathering data: basic fact-finding strategies 
reliability- the extent of which a measuring instrument yields consistent results, both over time and across observers
validity- the extent to which a measuring instrument accurately reflects what the researchers intended to measure 
instrument must be reliable before it can be valid 

Self report methodologies

Interviews and questionnaires 
structured interview or structured questionnaire- a technique which all participants are asked the same questions in precisely the same order so that the responses of different participants can be prepared 
diary study- questionnaire method in which participants write answers to specified questions in a diary or notebook, either at specified times or when prompted by an electronic pager 

The clinical method 
clinical method- type of interview in which a participants response to each successive question determines what the investigator will ask next. flexible approach that considers each participant to be unique 
difficult to compare 
raises possibility of examiners biases affecting questions 

Observational Methodologies 
naturalistic observation- a method in which the scientist tests hypotheses by observing people as the engage in everyday activities in their natural habitats. 
liminations- some behaviours occur infrequently or are socially undesirable so they will not be witnessed in natural enviro by observer. also many events happening in enviro which could all possibly affect behavior. also mere presence 
observer influence- tendency of participants to react to an observers presence by behaving in unusual ways 
time-sampling- a procedure in which the investigator records the frequencies with which individuals display particular behaviours during the brief time intervals that each is observed 
structured observations- an observational method in which the investigator cues the behaviour of interest and observes participants responses in a lab 

Case studies
a research method in which the investigator gathers extensive info about the life of an individual and then tests developmental hypotheses by analyzing the events of the persons life history 
may be used to describe groups 
may lack generalizability 

Ethnography
method in which the researchers seeks to understand the unique values, traditions and social processes of a culture or subculture by living with its members and making extensive observations and notes 
subjective method, may misinterpret what they have experienced 
generalization may take place 

Psychophyisiological methods
methods that measure the relationships between physiological processes and aspects of children’s physical, cognitive, social or emotional behaviour/development 
especially useful for interpreting the mental and emotional experiences of infants and toddlers who are unable to report such events 
ex heartrate 
measures of brain funtion ex. EEG—attach electrodes to scalp, can track patterns and determine determine how sleep cycles and other sates of arousal change with age 
found that  7 month olds attend more to facial displays of negative rather than positive emotions and 12 month plds are more inclined to use negative rather than positive as a guide for how they should be feeling in uncertain situations 
MRI- allows us to see brain in action and fMRI 

Detecting relationships: correlational, experimental and cross-cultural designs 

The correlational design
correlational design- a type of research design that indicates the strength of associations among variables, though correlated variables are systematically related, these relationships are not necessarily causal 
no manipulations, natural life experiences 
correlational coefficient- numerical index, ranging form -1.00 to +1.00, of the strength and direction of the relationship between two variables 

The experimental design
experimental design- research design in which the investigator introduces some change in the participants environment and then measure the effect of that change on the participants behaviour 
independent variable- the aspect of the environment that an experimental modified or manipulates in order to measure its impact of behaviour
dependent variable- the aspect of behaviour that is measured in an experiment and assumed to be under the control of the independent variable 
confounding variable- some factor other than the independent variable that, If not controlled by the experimenter, could explain any differences across treatment conditions in participants performance on the dependent variable 
experimental control-steps taken by an experimenter to ensure that all extraneous factors that could influence the dependent variable are roughly equivalent in each experimental condition these precautions must be taken before an experimenter can be reasonably certain that observed changes in the dependent variable were caused by manipulation of the independent variable 
random assignment- control technique in which participants are assigned to experimental conditions through an unbiased procedure so that the members of the groups are not systematically different from one another 
ecological validity- state of affairs in which the findings of ones research are an accurate representation of processes that occur in the natural environment 

The field experiment 
field experiment- an experiment that takes place in a naturalistic setting such as home, school or playground 
combines advantages of naturalistic observation with more rigorous control that experimentation allows

The natural (Or Quasi) Experiment 
natural/quasi experiment- a study in which the investigator measures the impact of some naturally occurring even that is assumed to affect peoples lives 
the IV in a natural experiment is the event that participants experience. the dependent variable is whatever outcome measure one chooses to study. researchers do not control the IV nor do they randomly assign participants. they observe and record 
doesn’t contain strong causality 

Cross-cultural designs
cross-cultural comparison- a study that compares the behaviour and/or development of people from different cultural or subcultural backgrounds 
guards against the overgeneralization of research findings and is the only way to determine whether there are truly universals in human development 
others in favour of cross cultural approach may look for differences rather than similarities 
doesn’t always examine different nationalities but also used to compare cultural differences within a specific nation ex. subcultures in Canada 

Research strategies and studying development 
Research designs for studying development 

The cross sectional design
cross-sectional design- a research design in which subjects from different age groups are studied at the same point in time 
cohort- a group of people of the same age who are exposed to similar cultural environments and historical events as they are growing up
ex. study of why preschoolers are less proficient than grade 1 or 2 children at learning new responses displayed by adults 

Cohort effects
cohort effect- problem Is that age differences found in study may not be from age or development but may reflect other cultural or historical factors 

Data on individual development 
tells us nothing about the development of individuals because each person is observed only at one point in time 

The longitudinal design 
longitidunal design- research design in which one group of subjects is studied repeatedly over a period of months or years
assesses stability 
shows individual differences 
costly and time consuming 
practice effects- changes in participants natural responses as a result of repeated testing 
selective attrition- nonrandom loss of participants during a study that results in a non-representative sample. when they no longer want to participate
non-representative sample- a subgroup that differs in important ways from the larger group to which it belongs 
cross-generational problem- the fact that long term changes in the environment may limit the conclusions of a longitudinal project to that generation of children who were growing up while the study was in progress 

The sequential design 
sequential design- a research design in which subjects from different age groups are studied repeatedly over a period of months or years
combine the best features of cross sectional and longitudinal studies 
ex. study reasoning ability of children 6-12 in 2012, then test sample of 6 and 8 year olds and then retest both groups in 2014 and 2016
sallow’s us to determine whether cohort effects are influencing our results by comparing the logical reasoning of same aged children who were born dif years 
allows us to make both longitudinal and cross-sectional comparisons in the same study
more efficient 

The microgenetic design * come back?
microgenetic design- research design in which participants are studied intensively over a short period of time as developmental changes occur; attempts to specify how or why those changes occur 
currently favoured, used as attempt to illuminate the processes that are thought to promote developmental changes 
children exposed repeatedly to experiences that are thought to produce the change and their behaviour is monitored as it is changing 
used to specify how children come to rely on new and more efficient strategies for solving problems 
extensive experience given to stimulate change may be somewhat atypical and produce changes that may not persist over long periods 
expensive and time consuming 

Ethical Considerations in developmental research
informed consent- the right of research participants to receive an explanation, in language they can understand, of all aspects of research that may affect their willingness to participate
benefits-to-risks ratio- a comparison to the possible benefits of a study for advancing knowledge an optimizing life conditions vs its costs to participants in terms of inconvenience and possible harm 
confidentiality- the right of participants to concealment of their identity with respect to the data that they provide 
protection from harm- the right of research participants to be protected form physical or psychological harm 
clash between confidentiality and protection from harm 
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The Nature of scientific theories 
theory- a set of concepts and propositions designed to organize describe and explain an existing set of observations 
parsimony- a parsimonious theory is one that uses relatively few explanatory principles to explain a broad set of observations 
falsifiability- theory is falisifiable when it is capable of generating predictions that could be disconfirmed 
heuristic- they build on existing knowledge by continuing to generate testable hypotheses that will lead to a much richer understanding of phenomena of interest 
6 theoretical traditions
psychoanalytic viewpoint
leaning viewpoint
cognitive-development viewpoint
information processing viewpoint
evolutionary viewpoint
ecological systems viewpoint

The Psychoanalytic Viewpoint 
Freud’s Psychosexual Theory 
psychosexual theory- Freud’s theory states maturation of the sex instinct underlies stages of personality development and that the manner in which parents manage children’s instinctual impulses determines the traits that children display 
hyonosis and dream analysis as indication of unconscious motives that patients had repressed 
we have basic sexual and aggressive instincts that must be served yet society dictates that many of these drives are undesirable and must be restrained 

Three components of personality
the id is present at birth and functions to satisfy inborn biological instincts and will do so immediately 
the ego is the conscious, rational component of the personality that reflects the childs emerging abilities to perceive, learn, remember and reason. finds realistic means of gratifying instincts 
the superego is the seat of the conscious developing from age 3-6 as children internalize the moral values and standards of their parents. will now feel guilty or ashamed of unethical conduct. insists that ego finds socially acceptable outlets for the ids impulses 

Stages of psychological development
belief that parents permitting too much pr little gratification of sexual needs would cause the child to become obsessed with whatever activity was strongly encouraged or discouraged. the child might then fixate on that activity and retain it through life 

Contributions and criticisms of freud’s theory 
not much evidence of this but his greatest constribution is unconscious motivation as well as focused attention on early experience on later development 

Erikson’s theory of psychosocial development
Comparing erikson with freud 
psychosocial theory 
series of eight psychosocial conflicts that people must resolve successfully to display healthy psychological adjustments ex. autonomy vs shame, intimacy vs isolation etc 
erikson stressed that children are active explorers rather than passive slaves to biological urges molded by their parents 
erikson places less emphasis on sexual urges and more on cultural differences 

Contributions and criticisms of Erikson’s theory 
addresses many central issues of lige but is criticized for being vague about the causes of development 

The learning Viewpoint 
Watson’s behaviourism 
behaviourism 
conclusions of human development should be based on observations of overt behaviour rather thanunconscious motives or unobservable cognitive processes 
believed that well learned associations between external stimuli and observable responses are the building locks of human development 
views child as blank slate 
how they turnout depends on rearing environments 
development views as continuous process of behavioural change that is shaped by a persons unique environment and may differ dramatically form person to person 
albert and the rat, made him scared of It 

Skinners operant learning theory (radical behaviourism)
skinner argued that both animals and humans repeat acts that lead to favorable outcomes and suppress those that lead to unfavorable outcomes 
reinforcer- any desirable consequence of an act that increases the probability that the act will recur
punisher- any consequence of an act that suppresses that act and/or decreases the probability it will recur 
operant learning- form of learning in which voluntary acts become more or less probable depending on the consequences they produce 

Bandura’s Cognitive social leaning theory 
believes that humans are cognitive beings who unlike animals are likely to think of the relationships between their behaviours and its consequences and therefore human social leaning cant be explained by research with animals 
observational learning is emphasized by bandura as a central developmental process. learning that results from observing the behaviour of other people 
bobo doll. children in modelrewarded condition saw the adult behaving violently get rewarded. model-punished group saw them get scolded. no-consequene just saw the aggressive acts 

Social Learning as reciprocal determinism
environmental determinism- notion that children are passive creatures who are molded by their environments—Watson agrees with these while bandura does not 
bandura proposed reciprocal determinism- the notion that the flow of influence between children and their environments is a two-way street; the environment may affect the child, but the child’s behaviour also influences the environment 

Contributions and criticisms of learning theories
does not consider biological differences 
ignores cognitive influences n development, argue that a childs impressions of and reactions to the enviro depend on his or her level of cognitive development 

The cognitive-developmental Viewpoint
Piaget’s view of intelligence and intellectual growth 
scheme- an organized pattern of thought or action that is used to cope with or explain some aspect of experience (also called a cognitive structure) ex. 3 year olds thinking all things that move are alive
believe that children actively construct new understandings of the world based on their own experiences 
assimilation the process by which children interpret new experiences by incorporating them into their existing schemes 
disequilibriums- imbalances or contradictions between an individuals thought processes and environmental events. 
accommodation- piagets term for the process by which children modify their existing schemes in order to incorporate or adapt to new experiences 
piaget believed that we continually rely on the complementary processes of assimilation and accommodation to adapt to our environments 

Vygotsky’s Sociocultural Perspective
sociocultural theory focuses on how culture—the beliefs, values, traditions and skills of a social group—is transmitted from generation to generation 
cognitive growth as socially mediated activity 
children learn best when instruction is geared to match their zone of proximal development—the difference between what a child can do independently and what she or he can do with assistance 
suggests that cognitive development varies across cultures depending on their specific experiences 

The information-processing viewpoint
information processing perspective believes that the human mind is like a computer into which info flows, is operated on and is converted to output—that is, ansers, inferences or solutions to problems 
age related changes that occur in the minds hardware and software 
sees biological maturation is an important contributor to cognitive growth 
also realize that info processing are influnced by their experiences 
believe development is a continuous process that is not stagelike 

The Ethological and evolutionary viewpoints 
ethology- the scientific study of the evolutionary basis of behaviour and the contributions of evolved responses to the human species survival and development 

Assumptions of classical ethology
assumptions that members of all animal species are  born with a number of biologically programmed behaviours that are products of evolution and adaptive in that they contribute to survival 
natural selection- individuals with characteristics that promote adaptation to the enviro will survive, reproduce and pass these adaptive characteristics on, those who don’t, die out 

ethology and human development 
believe that children display a wide variety of preprogrammed behaviours 
they are aware that development involves learning 
believe early experiences are very important and believes there are “critical periods” for the development of many attributes 
sensitive period- period of time that is optimal for the development of particular capacities or behaviours and in which the individual is particularly sensitive to environmental influences that would foster these attributes 

Modern evolutionary theory
modern evolutionary theory- study of bioevolutionary basis of behaviour and development with a focus on survival of the genes 
believe that preselected adaptive motives and behaviours are those that ensure the survival and spread of the individuals genes while the ethological theory believes that preselected adaptive behaviours are those that ensure survival of the individual

Contributions and criticisms of the ethological and evolutionary viewpoints
important  contribution is that it views children as inherently sociable creatures 
believe that humans have developed in ways that predispose us to develop motives such as altruism 

The ecological systems viewpoint
ecological systems theory- emphasizes that the developing person is embedded in a series of environmental systems that interact with one another and with the person to influence development 

Bronfenbrenner’s context for development
assumes that natural environments are the major source of influence on developing persons—and one that is often overlooked 
microsystem- the immediate settings that the person actually encounters; the innermost environmental layers ex. family 
mesosystem- the interconnections amond an individuals immediate settings or Microsystems; second layer 
exosystem- social systems that children and adolescents do not directly experience but may influence their development; third layer. ex. parents work environment
macrosystem- larger cultural or  subcultural context in which development occurs; outer layer. values across culture can influence childrens experiences at home 
chronosystem- changes in the individual or environment that occur over time and influence the direction development takes 

Family and the ecological systems theory
family social system- the complex network of relationships, interactions and patterns of influence that characterize a family with 3 or more members 
families are dynamic 
emphasizes that fmailies are embedded within larger cultural and subcultural contexts 

Contributions and criticisms of the ecological systems theory
has little to say about specific biological contributors to development

Themes in the study of human development: questions and controveries 
The nature/nurture issue
debate among developmental theories about importance of biological and environmental influences 

The active/passive issue
a debate about whether children are active contributors to their own development or passive recipients of environmental influence

The continuity/discontinuity issue
debate about whether developmental changes are quantitative and continuous or qualitative and discontinuous (stage like)
quantitative change incremental change in degree without sudden transformations. ex. the small yearly increases in height and weight of 2-11 year olds 
qualitative change- change that makes individuals fundamentally different than they were before; the transformation of a prelinguistic infant into a language user 
developmental stage- distinct phase within a larger sequence of development; a period characterized by a particular set of abilities, motives, behaviours or emotions that occur together and form a coherent pattern 

The holistic nature of development theme
development is a holistic process vs a segmented, separate process 

Theories and world views
mechanistic model – view of children as passive entities whose developmental paths are primarily determined by external (environmental) influences. compares people to machines by viewing them as a collection of parts that can be decomposed and changing in response to outside influences. also changing gradually or continuously as their parts are added or subtracted. favoured by learning theorists 
organismic model- compares people to other living organisms by viewing them as whole beings who cannot be understood as a simple collection of parts and as active in the developmental process, changing under the guidance of internal forces. as well as evolving through distinct stages as they mature. favoured by psychoanalyltic theorists 
 contextual model- view children as active entities whose developmental paths represent a continuous, dynamicf interplay between internal forces (nature) and external influences (nurture). many developmentalists favour this model. info-processing theories. sociocultural theory. ethologists and evolutionary theorists. ecological systems theory  
eclectics- those who borrow from many theories in their attempts to predict and explain human development 
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geneotype- genetic endowment that an individual inherits 
phenotype- a persons observable or measureable characteristics 

Principles of heredirary transmission
The genetic material 
zygote- a single cell formed at conception form the union of sperm nd ovum
chromosome- threadlike structure made up of genes; 46 chromosomes in each body cell 
DNA- long- double-stranded molecules that make up chromosomes 

Growth of the zygote and production of body cells 
mitosis- the process in which a cell duplicates its chromosomes and then divides into two genetically identical daughter cells 
The germ (or sex) cells)
germ cells produce gametes

Production o gametes through meiosis
meiosis= the process in which a germ cell divides, producing gametes that each contain hald of the parents cells 
crossing over- a process in which genetic material is exchanged between pairs of chromosomes during meiosis 

Hereditary uniqueness
independent assorment- the priciples stating that each pair of chromosomes segregates indepdentely of all other chromosome pairs during meiosis 

Multiple births 
monozygotic twins- identical twins 
dizygotic twins- fraternal 

Male or female?
XX= female
XY= male 

What do genes do?
genes call for the production of amino acids, which form enzymese and other proteins that are necessary for the formation and functioning of new cells 
some genes responsible for regulating the pace and timing of development
environmental factors influence how genes function 
some effects of external enviro are experienced by all humans (experience expectant interaction) and some only by some. (experience-dependent interactions)

 How are genes expressed?
4 main patterns of genetic expression
simple dominant-recessive inheritance, codominance, sex-linked inheritance and polygenic (or multiple gene) inheritance 

Single-gene ingeritance patterns
alleles- alternative forms of a gene that can appear at a particular site on a chromosome 
simple dominant recessive inheritance – a pattern of inheritance in which one allele dominates another so that only its phenotype is expressed 
homozygous- having inherited two alleles for an attribute that are identical in their effects 
heterozygous- having inherited two alleles for an attrivute that have different effects 
punnett square- representation of parents alleles and their possible combinations to form inheritable traits 
Codominance
codominance- condition in which two heterozygous but equally powerful alleles produce a phenotype in which both genes are fully and equally expressed 
ex alleles for human blood types A and B are equally expressed, neither dominantes 
also occurs when one of two alleles is stronger than the other but fails to mask all its effects ex. sickle cell anemia- genetic blood disease that causes red blood cels to assume an unusual sickle shape and to become inefficient at distributing oxygen 
Sex-linked inheritance 
sex-linked characteristic- an attribute determined by a recessive gene that appears on the X chromosome; more likely to characterize males 
ex. red/green colour blindness 
Polygenic inheritance
polygenetic trait- a characteristic that is influenced by the action of many genes rather than a single pair 
ex. height, weight, skin colour, intelligence, susceptibility to cancer etc
not either/or possibilities but follow a pattern of continuous variation, with some people having traits at extremes and most having in the middle of the distribution 

Hereditary disorders
congenital defect- a problem that is present (but not necessarily apparent) at birth ; such defects may stem from genetic and prenatal influences or from complications of the birth process

Chromosomal Abnormalities
Abnormalities of the sex chromosomes 
many chromosomal abnormalties involve the 23rd pair—the sex chromosomes
males are sometimes born with an extra X or Y chromosome producing XXY or XYY and females ma survive if they inherit a single X chromosome or even three, four or five 
Abnormalities of the autosome
several  abnormalities attributable to autosomes—the 22 pairs of chromosomes that are similar in males and females 
most common is when an abrnomal sperm or ovum carry an extra autosome combines with a normal gamete to form a zygote that has 47 chromosomes. the extra chromosome appears along with one of the 22 pairs of autosomes to yield 3 chromosomes of that type
down syndrome- chromosomal abnormality caused by the presence of an extra 21st chromosome 

Genetic abnormalities
 problems will not appear unless both parents carry the harmful allele and the child inherits it from each parent 
genetic mutations may also result from mutations- a change in the chemical structure or arrangement of one or more genes that has the effect of producing a new phenotype. can also be induced by environmental hazards 
some mutations may be beneficial, induced by stressors they may provide an adaptive advantage to those who inherit the mutant genes 

Predicting, detecting and treating hereditary disorders 

Predicting hereditary disorders
genetic counseling- service designed to inform prospective parents about genetic diseases and to help them determine the likelihood that they would transmit such disorders to their children 
DNA analyses from parents blood tests can not determine whether parents carry genes for many serious hereditary disorders
fragile-X syndrome- abnormality of the X chromosome caused by a defective gene and associated with mild to severe mental retardation, particularly when the defective gene is passed from mother to child 

Detecting hereditary disorders
aminocentesis- a method of extracting amniotic fluid from pregnant women so that fetal body cells within the fluid can be tested for chromosomal abnormalities and other genetic defects. 13th week. large hollow needle inserted into women’s abdomen 
chorionic villus sampling (CVS) – an alternative to aminocentesis in which fetal cells are extracted form the chorion for prenatal tests. CVS can be performed earlier in pregnancy than is possible with amniocentesis. 8th or 9th week. catheter instered through vagina and cervic or needle through her abdomen. only recommended to parents with very high risk of conceiving an abnormal child 
ultrasound- method of detecting gross physical abnormalities by scanning the womb with sound waves, thereby producing a visual outline of the fetus 

Treating hereditary disorders
potentially devastating effects of many hereditary abnormaliies can be minimized or controlled ex. by delivering drugs or hormones to the developing fetus 
newborn infants routinely screened for phenylketonuria (PKU)- genetic disease in which the child is unable to metabolize phenylalanine; if left untreated, it soon causes hyperactivity and mental retardation 
located CF gene and succeeded in neutralizing the damaging effects of this gene 
advances in genetic engineering are raising the possibility of germline gene therapy- a procedure, not yet perfected or approved fo ruse with humans, in which harmful genes would be repaired or replaced with healthy ones, thereby permanantely correcting a genetic defect 

Hereditary influences on behaviour
Behavioural genetics 
behavioural genetics- the scientific study of how genotype interacts with environment to determine behavioural attributes such as intelligence, personality and mental health 
ethologists study inherited attributes that characterize all members of a species, make them alike and contribute to a common developmental outcomes. behavioural geneticists focus on the biological bases for variation among members of a species, concerned with determining how the unique combo of genes we inherit might make us different from one another 
Methods of studying hereditary influences
use two major strategies to access hereditary contributions to behaviour: selective breeding and family studies 
Selective breeding
manipulating the genetic makeup of animals to study hereditary inflenes on behacioru 
ex. study showing that maze-leaning ability is heritable attribute in rats 
Family studies
people who live together are compared to see how similar they are on one or mrore attributes. if attributes are heritable then the similarity between any 2 parits who live in the same enviro should increase 
twin and adoption studies (design) 

Estimating the contribution of genes and environment 
rely on mathematic calculations to determine whether a trait is genetically influenced and estimate the degree to which heredity and environment account for individual differences in that trait
researchers calculate and compare concordance rates- the percentages of pairs of people in which both members of the pair display the trait if one member has it 
for continuous traits behavioural geneticists estimate hereditary contributions by calculating correlation coefficients rather than concordance rates 

Gene influences
heritability coefficient- a numerical estimate ranging from .00 to +1.00, of the amount of variation in an attribute that is attributable to hereditary factors 
H= (r identical twins—r fraternal twins) X 2


Nonshared environmental influences
nonshared environmental influence (NSE)- an environmental influence that people living together do not share and that should make these individuals different from one another. experiences unique to the individual 
NSE=1-r (identical twins reared together)

Shared environmetal influences 
shared environmental influence (SE)- an environmental influence that people living together share and that makes these individuals similar to one another 
SE= 1.00- (H+NSE)

Myths about heritability estimates
people believe that heritability coeggicients can tell us whether we hav inherited a traid, not true 
instead we are talking about the extent to which differences among individuals with that attribute are related to differences in the genes that they have inherited 
apply to populations and not to individuals 
also only estimate particular traits as displayed by members in a certain population under certain environmental circumstances 
the term heritable is not a synonym for inherited 

Hereditary influences on intellectual performance 
genes account for about half the total variation in peoples IQ scores 
but does not tell us whether the contributions of genes and enviro to individual differences in intellectual performance might change over time 
as children mature, genes appear to contribute more to individual differences in their IQ’s

Hereditary contributions to personality
longitudinal projects reveal that many core dimensions of personality are genetically influenced 
for example introversion/extrobersion and empathetic concern seem to be genetically influeneced 

which aspects of environmental influence personality?
home environment that family members share must not contribute much to the development of personality
aspects of environment that contribute most heavily to personality are nonshared environmental influences

Measuring the effects of nonshared environments 
one strategy is by asking pairs of siblings whether they have been treated differently by parents or experienced other important differences 
the greater difference the more dissimilar siblings are 

do siblings have different experiences becayse they have different genes?
our unique environments are not entirely due to having inherited different genes
seen in identical twin studies 

Hereditary contributions to behaviour disorders and mental illness
schitzophrenia seems to be genetically influenced 
also seen to contribute to abnormal behaviours such as alchoholism, criminality, depression, bipolar and nerotic disoders 
however identical twins are usually not alike in mental illnesses and therefore environment must be very important to these conditions 
people inherit predispositions to develop certinal illnesses but not eh disorders themselves. takes a number of stressful events to trigger a mental illness 

Theories of heredity and environment interactions in development
our genes influence some attributes more than others 
canalization- genetic restriction of phenotype to a small number of developmental outcomes; a highly canalized attribute is one for which genes channel development along predetermined pathways, so that the environment has little effect on the phenotype that emerges 
ex. babbling in infancy 
environments may also canalize human development ex. in an environment with nutrition and socil stimulation are inadequate it can permanently stunt a childs growth and intellectual dvelopment 
canalization illustrates that there are multiple pathways an individual might develop. that nature and nurture combine to determine these pathways and either genes or envir may limit the extent to which the other factor can influence development

The range-of-reaction principle 
gottesman says that genes do not rigidly canalize behaviour. instead an individual genotype establishes a range of possible responses to different kinds of life experiences: the so called range of reaction 
a genotype sets boundaries on the range of possible phenotypes that one might display to different environments 

genotype/environment correlations
many geneticists now bleive that our genes may actually influence the kinds of environments that we are likely to experience

Passive genotype/environment correlations
kinds of home environments that parents provide for their children is influenced the parents own genotypes and therefore the rearing environments to which children are exposed are correlated with their own genotypes 
Evocative genotype/environment correlations
the notion that our heritable attributes affect others behaviour toward us and thus influence the social environment in which development takes place 
ex. smiley active babies receive more attention than moody passive ones 
active genotype/environment correlations 
the notion that our genotypes affect the types of environments that we prefer and seek out
ex. those genitcally predisposed to be extroverted is likely to invite friends to the house and be an avid part goer 
how do genotype/environment correlations influence development? 
the importance of active, passive and evocative gene influences changes over the course of childhood
ex. first few years infants do not have much freedom, but once they go to school they become freer to select own interests friends etc
this would mean that siblings should become less similar over time 
separated identical twins
twin pairs are different but also show a number of striking similarities as well 
why do they often differ if they are likely to select similar environments?
twins could be expected to differ on any attribute for which their rearing environments are so dissimilar as to prevent them frm even establishing comparable niches 

Contributions and criticisms of the behavioural genetics approach 
does not mean that genes determine environments but instead that
people with different genotypes are likely to evoke different responses from others and to select diff environmental niches 
but these responses and niches they select depent to no small extent on the particular individuals, settings and circusmstances they encounter. 
the particular environments available to us limit the possible phenotypes that are likely t emerhe from a particular genotpe 
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prenatal development- the development that occurs between the moment of conception and birth—as well as the things that can go wrong 
transition from embryo to fetus occurs at 8 weeks 

From conception to birth
period of the zygote- lasts from conception through implantation, when the developing zygote becomes firmly attached to the wall of the uterus
period of the embrbyo- second phase lasting form the beginning of the third week through the end of the eight
period of the fetus- third phase lasts from the 9th week of pregnancy until the child is born 

The period of the zygote 
fertilized ovum moves from fallopian tube toward the uterus and divides by mitosis into two cells 
these cells continue to divide, forming a ball shaped structure or blastocyst. the inner layer becomes the embryo and the outer layers develop to protect and nourish the embryo 

Implantation
implantation- the burrowing of the blastocyst into the lining of the uterus 
development of support systems
the blastocysts outer layer once implanted form 4 major support structures that protect and nourish the developing organism 
the amnion- watertight membrane that surrounds the developing embryo, serving to regulate is temp and cushion it against injustis
there is a balloon shaped yolk sac that produces blood cells until the embryo is capable of producing its own, this is attached to the chorion which surrounds the amnion and becomes the lining of the placenta- a multipurpose organ, providing for respiration and nourishment of the unborn child and the elimination of its metabolic wastes 
umbilical cord- connects the embryo to placenta 
purpose of the placenta 
the placenta is fed by the blood vessels form the mother and the embryo. hairlike villi aact as barrier allowing some substances to pass and not others 

The period of the embryo
 embryo lasts from implantation (week 3) through the eighth week of pregnancy 
the embryonic disk is differentiating into 3 ccell layers, the ectoderm, mesoderm and endoderm
3rd week after conception a portion of the ectoderm folds into a neural tube that soon becomes the brain and spinal cord 

the second month
 embryo becomes more human in appearance and grows 1 mm per day. tail appears and becomes the tip of the backbone 
brain develops taidly 
embroys sexuall development begins with appearance of genital ridge called indifferent gonad 
basic structures are formed and circulatory system functioning on its own 

The period of the fetus 
the last 7 months of pregnancy 
major organ systems begin to function and the fetus begins to move, sense and behave 
individuality emerges 

The third month
organ systems become interconnected 
sex can be detected by ultrasound 

The second trimester: the fourth through sixth months
fetus begins to suck, swallow, hiccup, cough snort etc
kicking that may be felt by women 
heartbeat can be heard with stethoscp[e 
5-6 months nails harden, skin thickens, hair appears 
fetus now covered in vernix- white, cheesy sustance that coveres the fetus to protect the skin from chapping and fine layer of body hair called lanugo- which helps vernix sick to the skin
end of 6 months the fetuses visual and auditory senses are functional 

the third trimester: the seventh through ninth months
all organ systems mature, preparing for birth 
reach age of viablility- the point at which survival outside the uterus is possible, between 22-28 weeks after conception 
more organized cycles of heart rate

overview on page 119

Enviro influences on prenatal development
Teratogens
teratogens- external agents, such as viruses, drugs, chemicals and radiation that can harm a developing embryo or fetus 
each organ system or body part has a sensitive period when it is most susceptible to teratogenic agents, namely the time when the part is evolving and taking shape 
teratogens can have effects on babies behaviour that are not obvious at birth but influence their psychological development
Maternal diseases

rubella (german measles)
a disease that has little effect on a mother but may cause a number of serious birth defects in unborn children who are exposed in the first 3-4 months of pregnancy 
discovered that mothers with rubella early in pregnancy delivered babies who were blind 
Other infectious diseases
toxoplasmosis- disease caused by a parasite found in ray meat and cat feces; can cause birth defects if transmitted to embryo in the first trimester and miscarriage later in pregnancy although it only creates cold like symptoms in the adult
sexually transmitted diseases/infections
syphilis, genital herpes and AIDS are especially hazardous 

Drugs
the thalidomide tragedy 
mild tranquillizer called thalidomide sold over the counter that was said to alleviate nausea and vomiting during pregnancy. caused severe birth defects. badly deformed eyes, ears, noses and hearts. phocomelia- where all or parts of limbs are missing and feet or hands may be attached to the torso
these birth defects depended on when the drug was taken 
other common drugs 
heavy use of asprin has been linked to fetal growth retardation, poor motor control and infant death 
heavy use of caffeine connected to miscarriage and low birth weight 
diethylstilbestrol (DES) – a synthetic hormone, formerly prescribe to prevent miscarriage that can produce cervical cancer in adolescent female offspring and genital tract abnormalities in males 
majority of women who do these things, however, deliver normal babies
alcohol 
fetal alcohol syndrome (FAS)- series of congenital problems commonly observed in the offspring of mothers who abuse alcohol during pregnancy
fetal alcohol effects (FAE)- group of mild congenital problems that are sometimes observed in children of mothers who drink sparingly to moderately during pregnancy
fetal alcohol spectrum disorder (FASD)- term used to describe congenital problems commonly observed in the offspring of mothers who consumed alcohol during pregnancy 
excessive irrability, hyperactivity, seizures and tremors, below average intelligence 
cigarette smoking
cleft lip= upper lip has a vertical openings or grooves, caused by smoking 
cleft place= roof of mouth does not close properly resulting in an opening or groove in the roof of the mouth 
abnormal lung function and hypertension 
long term effects are unclear. tend to be smaller on average, slightly poorer cognitive performance early in childhood
illicit drugs
cognitive and bejacioural defects associated with illicit drug use 
weed is associated with changes in functioning of the basal nucleus of the amygdala and therefore emotional regulation
poorer performance on achievement tests, deficient’s in reading comprehension and underachievement. more signs of anxiety and depression 
babies become addicted to narcotic their mother has taken and will experience withdrawal symptoms. but normal development by age 2, may be environmental factors contributing to poor progress 
boys especially vulnerable to the effects of maternal prenatal drug abuse 
cocaine has an impact on physical and cognitive neural development, often miscarried or born prematurely. lower intelligence 

Environmental hazards
radiotion
atomic blasts in japan, no women near this gave birth to a live child 
and those a little firther had seriously handicapped children who soon died 
chemicals and pollutants
organic dyes, food additives, artificial sweeteners, pesticides and cosmetic products
pollutants in the air we breathe and water we drink 
polluting chemicals called PCBs now outlawed but once widely used in plastics and carbon paper are another hazard

Maternal Characteristics 
the mothers diet
malnutrition produces small underweight babies
sometimes show cognitive deficits, affects babies behaviour 
small amounts of magnesium and zinc improves functioning of the placenta and reduces incidence of man birh complications. also need iodine to ensure normal thyroid functioning 
also discovered that diets rich in folate- bcomplex vitabmin that helps prevent defects of CNS
folic acid- synthetic version of folate, help prevent down syndrome and spina bifida (buldging of the spinal cord through a gap in the spinal column and anencephaly (a birth defect in which the brain and neural tube fail to develop or develop incompletely and the skull does not close 
The mothers emotional well-being
when women becomes emotionally aroused glands relase hormones such as adrenaline 
prolonged and emotional stress is associated with stunted prenatal growth, premature delicer, low birth weight, decreased fetal motor activity and other birth complication 
babies of stressed mothers tend to be highly active, irritable and irregular in their feedings, sleeping and bowel habits 
high cortisol infants exhibited more negative facial expressions and fussed more 
not all high stressed mothers experience the complications, because the precence of stress is less important than her ability to manage the stress

The mothers age
safest time to bear a child is age 16-35
risk of infant mortality increases for mothers 15 years old and younger. major reason is because pregnant teens are odten from economicall impocerished family backgrounds
over 35 there is increased risk of miscarriage and conceiving children with chromosomal abnormalities 
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Applying developmental themes to prenatal development

Childbirth and the perinatal environment
perinatal environmet- the enviro surrounding birth 

The birth process
3 stage process
first stage- period of the birth process lasting from the firt regular uterine contractions until the cervix is fully dilated 
second stage- period of birth process during twhich the fetus moves through the birth canal and emerges from the mothers body (delivery)
thurd stage- expulsion of the placenta (afterbirth) 

The babys experience 
babys are stressed but their own production of activating stress hormones is adaptive, helping them withstand oxygen depriation by increasing their heart rate and flow of oxygenated blood to the brain 
also ensures they are born wide awake and ready to breathe 

The babys appearance 
often born blue from oxygen deprivation, may also leave flattened noses, misshaped foreheads and an assortment of bumps and bruises. covered in sticky substance

Assessing the babys condition
apgar test0check infants physical condition by looking at 5 standard characteristics (heart rate, resipiratory effort, mscle tone, colour and reflex irratabilty) 
may miss less obvious complications
econd test is the neonatal behavioural assessment scale (NBAS)- assesses a neonates neurological integrity and responsiveness to environmental stimuli. given a few days after birth. early identification of babies who are slow to react to a variety of everyday experiences. extremely affective at starting parents off on the right foot 

Labour and delivery medication
mothers who receive large amounts of anesthesia are often less sensitive to uterine contractions and do not push effectively during the delivery, then have to use devices to get baby out which could cuase cranial bleeding and brain damage 
also may cause abies to be lethargic and inattentive, smile less, be more irritable and difficult to feed the first few weeks of life

Natural and prepared childbirth
natural and prepred childbirth- each involve a delivery in which physical and psychological preparations for the birth are stressed and medical assistance is minimized 
mothers with more knowledge, training and confidence require less medication and have fewer interventions and shorter labours 
when mothers attent childbirth classas and have a trusted companion present in the delivery room to assist and encourage them, they experience less plain during deliver and less meds 

Home births
women who deliver at home have shorter labours and use less medication than those in hospitals 
alternative birth centre- a hospital birthing room or other indepdent facility that provides a homelike atmosphere for childbirth but still makes medical technology available. spouses friends and children may be present during labour. 
mothers at risk for birth complications are advised however to deliver in a hospital 

The social environment surrounding birth
The mothers experience
first 6-12 hours after birth are a sensitive period for emotional bonding 
those who had this bonding time were more highly involved in their babies life even one year later and their children outperformed those in the traditional group on tests of physical and mental development 
doesn’t mean that mothers who have no early contact with their newborns miss our on forming the strongest possible emotional ties 
postpartum depression
when mothers find themselves depressed, tearful, irritable and even resentful of their babies shortly after birth 
midler form called maternity blues is probably linked with hormonal changes following childbirth, experienced by 40-60%
postpartum experienced by a little over 10% and can last for months 
some of these women have a history of depressive episodes and are experiencing other life stresses byond those associated with becoming a new mother
lack of social suppost increases odds of postpartum
infants may then develop depressive symptoms of their own 
The fathers experience
display a sense of engrossment—intense fascination with and strong desire to touch,hold and caress the baby

Birth complications
anoxia (oxygen deprivation)
low birth weight 
premature delivery 

Anoxia
umbilical cord become tangled or squeezed
may result in neurological damage or death
can easily happen when infants are in breech position- when babies are born feet or butt first
may also occur when placental separates prematurely, interrupting the supply of food and oxygen to the fetus 
also can occur after birth if sedatives given to mother cross the placental barrier and interfere with babys breathing 
another potential cause of anoxia is a genetic incompatibility between an RH-positive fetus, who has a protein called RH factor- a blood protein that when present in a fetus but not the mother, can cause the mother to produce antibodies. these antibodies may then attack the red blood cells of subsequent fetuses who have the protein in their blood 
these children are often irritable at birth and may score below average on tests of motor and mental development though the first 3 years. these differences become less noticeable and barely detectable by age 7 

Low birth weight
two kinds of low birth weight babies
preterm infants- infants born more than 3 weeks before their normal due date
small-for-date (or small-for-gestational-age) babies- infants whose birth weight is far below normal, even when born close to their normal due date. these infants are at greater risk of serious complications. more likely to doe during the first year or to show signs of brain damage. also more likely to remain small in stature throughout childhood, experience learning difficulties and behaviour problems 

short-term consequences of low birth weight
between 40-50% of those who weight les than 1000 grams die at birth or shortly after
preterm infants did not recognize their mothers voices, slower processing speeds through first year of life
most serios difficulty is breathing. often have little surfactin, a substance that coats the lungs during the last 3-4 weeks of pregnancy to prevent them from collapsing. may result in respiratory distress syndrome (RDS)- condition where child breathes very irregularly and may stop breathing all together 
speft first few weeks in heated isolettes (named that because they do isolate) do not allow emotional attachment in the same way 

Interventions for preterm infants 
today arents are encouraged to visit their preterm infants in order to foster emotional ties, also causes the babies to become more responsive ans show quicker menal development etc 
also benefit from programs tht teach their rents how to provide them with sensitive and responsive care at home 
Long-term consequences of low birth weight
may experience more learning difficulties later in childhood, score lower on IQ tests and summer more emotional problems. 
depends largely on the environment in which they were raised

Reproductive risk and capacity for recovery
some damaging effects are irreversible \however it is possible that many infants will eventually overcome their early handicaps later in life
in study by age 10 early complications no longer predicted childrens intellectual performance well, but childrens environments did \

The newborns readiness for life 
Newborn reflexes
survival reflexes- inborn responses suc as breathing, sucking ans swallowing 
not only do they help the child but may also have a very positive impact on caregivers 
primitive reflexes- reflexes controlled by subcortical areas of the brain that gradually disappear over the first year of life.not as useful. ex. babinski reflex—infants fan their toes when the bottoms of their feet are stroked 

Infant states
infants- levels of sleep and wakefulness that young infants display
neonates spend about 70% of their time sleeping 
predictable pattern of states shows that their internal regulatory mechanisms are well organized 

Developmental changes in infant states
Changes in sleep
as infants develop they spend less time sleeping and moe time alert 
begin to sleep at night 
 first month or two of life spend half their sleeping hours in rem sleep- brain wave activity is similar to the pattern displayed when awake 
autostimulation theory- belief that this provides them with enough internal stimulation to allow their nercous system to develop properly 
sudden infant death syndrome (SIDS)- unexplained death of a sleeping infant who suddenly stops breathing 

The functions and course of crying
babys earliest cries are unlearned and involuntary responses to discomfort- distress signals by which they make parents aware of their needs
developmental changes in crying 
babies of mothers who are relatively quick to respond to their cries come to cry very little and not a spoiled baby
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An overview of maturation and growth 
Changes in height and weight
grow very rapidly in first 2 years 
already half their adult height by the time they’re 2
Changes in body proportions
development proceeds in a cephalocaudal direction- a sequence of physical maturation and growth that proceeds from the head to the tail 
proximodistal development- sequence of physical maturation and growth that proceeds from the center of the body to the extremeties 

Skeletal development
keletal structures are initially sof cartilage that will harden into bony material 
skull bones have 6 soft spots, allows the skull to expand as the brain grows
skeletal age- measure of physcal maturatio based on the childs level of skeletal development 
shows that girls mature faster than boys 

Muscular development
born with all muscle fibers we will ever have
muscle tissue 35% percent water when born
muscles develop in cephalocadal and proximodistal directions 

Variations in physical development
physical development is a very uneven process in which different bodily systems display unique frowth patterns 

Individuals variations
also sizable individual variations 
Cultural variations
ex people in asia tend to be smaller than americans 
also asian and African american children tend to mature faster than eupean amercan childnre
current thinking is that asynchronies in the maturation of different body systems are build into our species heredity

Development of the brain 
brain grows at an astounding rate in early life
brain growth spurt- the period between the 7th prenatal month and 2 years of age when more than half of the childs eventual brain weight is added
Neural development and plasticity 
synapse- the connective space betweene one nerve cell and another
neurons- nerve cells that receive and transmit neural impulses
one major contribution the brain growth spurt is the development of glia- which nourish the neurons and eventually encase them in insulating sheaths of waxy substance called myelin 
cell differentiation and synaptogenesis
neurons assume specialized functions such as an auditory neuron, function depends where it ends up
synaptogenesis- the formation of synaptic connections among neurons—proceeds rapidly during the brain growth spurt 
average infant has far more neurons and neural connections than adults do. about half the neurons produced early in lige also die early in life. this reflects plasticity- the fact that its cells are highly responsive to the effects of experience 
Neural plasticity: the role of experience
animals raised in stimulating environments have brains that are heavier and display more extensive networds of neural connections than those in lab conditions 
head circumferance of those in better conditions better than those in low economic status
findings that infants were able to engage in face recognition beyond their own species if they receive ongoing exposure

Brain differentiation and growth
not all parts of the brain develop at the same rate
myelinization
myelinization- the process by which neurons are enclosed in a waxy myelin sheaths that will facilitate the transmission of neural impulses. ex. at puberyu the parts of the brain that allow concentration for lengthy periods of time are myelinated
cerebral lateralization
cerebrum- the highest brain center, includes both hemispheres of the brain and the fibers that connect them.
corpus callosum-bundle of neural fibres that connect the two hemispheres of the brain and transmit info from one hemisphere to the other
cerebral cortex- the outer layer of the brains cerebrum which is involved in voluntary body movements, perception and higher intellectual functions such as learning,thinkng and speaking 
left= speech hearing verbal memory decision making language processing and expression of positive emotions
right= centres for processing visual-spatial info, nonlinguistic sounds such as music, tactile sensations and expression of negative emotions
cerebral lateralization- the speialization of brain functions in the left and right cerebral hemishpheres
believe that rain lateralization may originate during the prenatal period and be well under way at birth
not completely specialized at birth, throughout childhood we come to rely more and more on one hemisphere or the other to serve particular functions 

Motor development
babies do not remain immobile for long
childs rate of motor development tells us very little about future developmental outcomes
basic trends in locomotor development
motor development proceeds in cephalocaudal and proximodistal directions
however kicking motions present a problem for cephalocaudal perspective. able to coordinate hip movement earlier than shoulder movement 
The maturational viewpoint 
describes motor development as the unfolding of a genetically programmed sequence of events where the nerves and muscles mature in a downward and outward direction. study with two twins, denied one twin to practice skills and when finally allowed to perform soon matched the other twin who was allowed to practice
the experiential (or practice) Hypothesis
believe that opportunities to practice motor skills are also important
study with kids in iran who had only lied on back for 2 years, none could walk or sit unaided 
concluded that maturation is necessary but not sufficient for the development of motor skills 
a variety of enriching experiences can even accelerate the process. cultural differences
dynamical systems theory
dynamical systems theory- theory that views motor skills as active reorganizations of previously mastered capabilities undertaken to find more effective ways of exploring the environment or satisfying other objects
infants work so hard to walk to get to objects the hope to explore or to accomplish other goals they may have in mind 

Fine motor development 

Development of voluntary reaching
prereaching until 2 month, set stage for voluntary reaching
infants differ in how they reach for objects 
can reach and grasp for objects that the only hear 
early reachers are also dependent on proprioceptive info- sensory info form the muscles, tendons and joints that help one to locate the position of ones body in space 
Development of manipulatory skills
begin to grasp objects with both hands
palmar grasp replaced by ulnar grasp= infants grasps objects by pressing the fingers against the palm 
pincer grasp- grasp in which the thumb is used in opposition to the fingers, enabling an infant to become more dexterous at lifting and fondling objects 

Psychological implications of early motor development
mobile infants may feel more bold 
self produced movement also makes infants more aware of opritcal flow the perceived movement of obejcts in the visual field as well as the perceived movements of the foreground and background in which the objects are embedded
also learn to use optic flow to detect smaller and smaller changes in locomotion trajectories and velocities, thereby improving at avoiding collisions and correcting balance miscalculations 
optic flow helps the child to orient themselves in space, improves posture and causes them o crawl or walk more efficiently 

Environmental influences on physical development
catchup growth- period of acceletrated gtowth in which children who have experienced growth deficits frow very rapidly to catch up to the growth trajectory that they are genetically programmed to follow
matasmus- growth retarding disease affecting infants who receive insufficient protein and too few calories 
kwashiorkor-growth retarding disease affecting children who receive enough calories but little if any protein. stomachs swell etc happens in poor countries, not usually to breastfed kids though
vitamin/mineral deficiency-  a form of malnutrition in which the diet procides sufficient protein and calories but is lacking in one or more substances that promote normal growth. affect children from lower socioeconomic backgrounds 
iron-deficiency anemia- a listlessness caused by too little iron in the diet, makes children inattentive and may retard physical and intellectual development 
problems of overnutrition
can habe several long term consequences
obesity, which adds the risk of diabetes, heart liver or kidney disease etc 
Illnesses
diseases such as easels or pneumonia are likely to permanently stunt the growth of children who are moderately to severely undernourished 
Quality of care
healthy children who experience too much stresss and too little affection are likely to lag behind their agemates in physical growth and motor development
nonorganic failure to thrive- an infant growth disorder caused by lack of attention and affection that causes growth to slow dramatically or stop
deprivation dwarfism- a childhood disorder that is triggered by emotional deprivation and characterized by decreased production of GH, slow growth and small stature 
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sensation- the process by which sensory receptor neurons detect info and transmit it to the brain
perception- the interpretation of sensory input: recognizing what you see, understanding what is said to you etc

Early controversies about sensory and perceptual development
Enrichment vs differentiation
enrichment theory- theory specifying that we must add to sensory stimulation by drawing on stored knowledge in order to perceive a meaningful world 
differentiation theory- theory specifying that perception involves detecting distinctive features or cues that are contained in the sensory stimulation we receive 
Research methods used to study the infants sensory and perceptual experiences
The preference method
preference method- two or more stimuli presented simultaneously to see whether infants will attend more to one of them than the other. used to determined whether infants could discriminate visual patterns 
found that they preferred to look at patterned stimuli such as faces or concentric circles rather than unpatterned disks and that they can easily discriminate
The habituation method
habituation- decrease in response to a stimulus that has become familiar through repetition
to test discrimination they present one stimuli until the infant stops attending to it (habituates) then the second and if the  infant discriminates it from the first the will dishabituate- attend closely to it while showing a change in respiration or heart rate. if they don’t react, it is assumed that the differences between the two stimuli were too subtle for them to detect 
distinguishing between habituation and preference is tricky because infants display preference when they are familiar with—but not too familiar with a stimulus 
The evoked potentials method
another way to determine what they perceive is to present them with a stimulus and record their brain waves 
evoked potential- change in patterning of the brain waves that indicates that an individual detects (senses) a stimulus
The high-amplitude sucking method 
high amplitude sucking method- method of assessing infants perceptual capabilities that capitalizes on the ability of infants to make interesting events last by varying the rate at which they such on a special pacifier containing electrical circuitry. when the infant sucks harder of faster it activates a slide projector or rape recorder that introduces some kind of sensory stimulation, make it last by continuing to suck, once interest wanes sucking returns to baseline and stimulation stops 
if the investigator then introduces a second stimulus that elicits a dramatic increase in high-amplitude sucking, he or she could conclude that the infant has discriminated the second stimulus from the first 
Infant sensory capabilities 
Hearing
found that soft sounds that adults can hear must be made noticeably louder before the neonte can detect them 
despite this they are capable of discriminating sounds that differ in loudness, duration, direction and frequency
reactions to voices
newborns suck faster on a nipple to hear a recording of their mothers voice than a recording of another woman 
fetus learn sound patterns before birth 
Reactions to language
babies can discriminate phonemes- smallest meaningful sound units that make up a spoken language
actually better at identifying phonemes that are not a part of the language their companions speak 
babies soon recognize words that they often hear ex. 41/2 moths they will turn their heads to hear their own name but not to hear other names 
infants are however nor always consistent in responding to noises when noises are presented to them. U shape curve where infants are presented sounds and measured. infants at first always turn to the side where it is presented, then they seem to sto and at a later time start responding again
otitis media- common bacterial infection of the middle ear that produces mild to moderate hearing loss. those who have recurring indections show delays in language development 
Taste and smell 
born with some very definite taste preferences 
can disctiminate different concentrations of a particular taste ex. the sweeter something gets the more lip smacking and smiles 
also able to detect a variety of odors, prefer odor of milk to amniotic fluids and can recognize mother by smell 
Touch, temperature and pain
sensitivent to touch enhances infants responsiveness to their environments
better progress when massaged in stroked 
newborns sensitive to changes in temp, maintain body heat by becoming more active should the temp of a room drop 
experience pain
Vision
least mature of the newborns sensory capabilities
sensitive to light and detect movement in visual field 
can track visual stimulus with eyes and heads and show preference for human dace 
see colour but have trouble discriminating blues, greens and yellows from whites 
do not see fine detail well, sees at 6m what an adult sees at 183m 
objects at any distance look blurry, who has trouble accommodating 
many patterns and forms are difficult for them to detect and they require sharper visual contrasts to see them han adults do 
improves rapidly 
Visual perception in infancy
perception of patterns and forms
Early pattern perception (0-2 months)
found infants were interested in picture of scambled face just as much as normal one
infants prefer to look at high contrast patterns with many sharp boundaries between light and dark areas, and a moderately complex patterns that have curvilinear features 
babies prfer to looka t whatever they see well 
Later form perception (2 months to 1 year)
is able to make complex visual discriminations 
test to see how they perceive objects
habituated to rod behind object either stationary or moving, 
then have the whole rod by itself and two parts of a rod
if they show more interest in the two rod segmens they have apparently not been able to use available cues to perceive the whole rod 
infants perceived the mocing rod as whole for after habituating to this stimulus they much preferred to look at the two short rods than the whole 
apparently this ability to use object movement to perceive form is not present at birth but has developed by 2 months 
at about 8 months infants no longer need kinetic cues to perceive a partially obscured rode as whole 
explaining form perception
early visual experiences important because they keep the visual neurons firing and contribute to maturation of the visual centres of the brain 
Perception of three-dimensional space
poor visual acuity prevent neonate form making accurate spatial inferences 
they do not experience steriopsis- convergence of the visual images of the two eyes to produce a singular, non overlapping image that has depth 
argue that several cues to depth and distance are monocular and if they can detect monocular cues then their wold may be 3d to begin with
size constancy
visual looming- expansion of the image of an object to take up the entire visual field as it draws very close to the face, veryyoung infants have been found to detect this 
size constancy steadily improves throughout the first year however is not fully mature to 10-11 years
use of pictorial cues
infants become sensitive to different spatial cues at different ages 
babies extract spatial info form kinetic cues- cues created by movements of objects or movements of the body; provide important info for the perception of forms and spatial
development of depth perception
visual cliff- elevated platform that creates an illusion of depth; used to test the depth perception of infants 
infants 61/2 months and older majority would cross the shallow side but fewer would cross the deep side 
2 month old infants detect the difference but they have not learned to fear drop offs
motor development and depth perception
fear depends on experiences infants have 
motor development procides experiences that change infants interpretation of the meaning of depth 
indats who have begin to moce are also better at solving other spatial tasks, such as finding hidden objects
probably because crawlers have discovered that the visual enviro changes when they move 
Intermodal perception
intermodal perception- ability to use one ssensory modality to identify a stimulus or pattern of stimli that s already familiar through anoter modality. ex. identifying a gold ball by feel even if you’ve never felt one 
Are the senses integrated at birth?
experiment where infants put on goggles which created an illusion that when they reached for it they would feel nothing 
often became frustrated when they failed to touch it 
suggest that vision an touch are integrated 
also test where thye see their mother in one place but hear their voice off to the side, shows that vision and hearing are integrated 
apparently newborns must both see and hear their mother before they are able to recognize her 
Development of intermodal perception
could visualize the objects they had previously sucked on at one month, only intermodal sense studied this young though
vision and hearing emerges about 4months
Infant perception in perspective—and a look ahead
Perceptual leaning in childhood: Gibsons differentiation theory
perceptual learning- changes in ability to extract info from sensory stimulation that occur as a result of experience
4 year olds wouldn’t be able to discriminate and categorize letters of the alphabet like 6-8 year olds 
as differentiation continues, a child grows perceptually and becomes increasingly accurate at interpreting the broad array of stimuli that impinge on the sensory receptors 
Cultural influences on perception
culture can have subtle but important effects on perception
as we are exposed to a particular language we become especially sensitive to the sound patterns that are important to that language and less sensitive to others 
babies are born with the potential to perceive musicality to discriminate good from bad notes in a variety of musical scales 
american adults were much less sensitive to bad notes in unfamiliar music systems
shows that growth of perceptual abilities is not a matter of adding new skills it is also a matter of losing unnecessary ones. also out culture largely determines which sensory inputs are distinctive and how they should be interpreted

Basic learning processes
sees learning as
individual thinkgs or reacts to enviro in new way
change is result of persons experiences
change is relatively permanent 
Habituation: early evidence of info processing and memory
dishabituation indicates that the babys sensory receptors are not simply tired and that they can discriminate the familiar from the unfamiliar 
individual differences
infants differ in the rate they habituate 
some are highly efficient info processers and can quickly recognize repetitive sensory inputs and are very slow to forget what they have experiences. others require longer exposures 
those who habituate rapidly are quicker to understand and use language during the second year and outscore slower habituating peers on IQ tests later on 
Classical conditioning
type of learning which an initially neutral stimulus is repeatedly paired with a meaningdul nonneutral stimulus so that the neutral stimulus comes to eleicit the response originally make only to the nonneutral stimulus
unconditioned stimulis(UCS)- stimulus that elicits a particular response without prior learning
unconditioned response (UCR)- unlearned response elicited by an unconditioned stimulus 
conditioned response (CR)- learned response to a stimulus that was not originally capable of producing the response
conditioned stimulus (CS) initially neutral stimulus that comes to elicit a particular response after being paired with an unconditioned stimulus that always elicits sthe response 
extinction- gradual weakening and disappearance of a learned response that occurs because the conditioned stimulus is no longer paired with the unconditioned stimulus (CC) or the response is no longer reinforced (OC)

Classical conditioning of emotions 
counterconditioning- treatment based on classical conditioning in which he goal is to extinguish an undesirable response and replace it with a new and more adaptive one 
Can newborns be classically conditioned?
yes, study with sound paired with nipple, infants then began to make sucking motions at the sound of the tone 
however conditioning is likely only successful for biologically programmed reflexes 
Operant (or instrumental) conditioning
operant conditioning- form of learning in which freely emitted acts become either more or less probable depending on the consequences they produce 
 Four possible consequences of operant responses 
reinforcer- any consequence of an act that increases the probability that the act will recur
positive reinforcer- any stimulus whose presentation, as the consequence of an act, increases the probability that the act will recur
negative reinforcer- any stimulus whose removal or termination, as the consequence of an act, increases the probability that the act will recur
punisher- any consequence of an act that suppresses the response and decreases the probability that it will recur 
positive punishment- punishing consequence that involves the presentation of something unpleasant following a behaviour
negative punishment- punishing consequence that involves the removal of something pleasant following a behaviour 

Operant conditioning in infancy
successful conditioning in young infants is usually limited to the few biologically significant behaviours 
older infants are quicker to associate their behaviour with its consequences 
can infants remember what they have learned?
young infants have short memories 
infants my be beter at remembering behaviours they have performed that have proven to be reinforcing in the past
study with mobile attached to childs foot and when they move it turned it on, tested infants memory was to try this a week later to see if they remembered. 2 month olds remembered for up to 3 days and 3 month olds recalled this for more than a week 
can retain meaningful info for weeks, but find it har to retrieve what they have learned without reminders 
The social significance of early operant learning  
as babies learn they become more responsive to other people who in turn become more responsive to them 
Corporal punishment as a tactic for controlling behaviour 
corporal punishment may prove counterproductive in the long run
operant theorists believe that punishment merely suppresses an undesirable response without teaching anything new
punishment can make children anxious or emotionally aroused 
the most critical determinant of a childs future conduct is his interpretation of the uneasiness they are experiences—a cognitive process that depends on the kind of rationale he has heard for modifying ones conduct 
Observational learning 
observational learning- learning that results from observing the behaviour of others 
encoding- process by which external stimulation is converted to a mental representation
Newborn imitation
babies less than 7 days old are able to imitate a number of adult facial gestures
these imitative displays become harder to elicit over the first 3-4 months of life 
may see this as a reflexive scheme that disappears with age 
also may be seen as voluntary imitative responses because babies will often math an aduls facial expression after a short delay although the model is no longer posing that expression 
critics say that if it was voluntary that it should get stronger with age 
Advances in imitation and observational learning
by 9 months some infants can imitate cery simple acts up to 24 hours after they first observe them 
deffered imintation- ability to reprocude a modeled activity that has been witnessed at some point in the past. important developmental milestone 
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Piagets theory of cognitive development
genetic epistemology- experimental study of the development of knowledge
used clinical method with flexible questions and answer techniques 
What is intelligence?
piagets background in zoology apparent in his definition of intelligence- a basic life function that enables an organism to adapt to its environment 
cognitive equilibrium- piagets term for the state of affairs in which there is a balanced or harmonious, relation 
intereactionist model that implies that mismatches brtween internal mental schemes and extermal enviro stimulate cognitive actibity and intellectual growth 
believes that if children are to knw something they must construct that knowledge themselves 
constructibist- one who gains knowledge by acting or operating on objects and evens to discover their properties 
How we gain knowledge: cognitive schemes and processes
cognition develops through the refinement and transformation of mental structures or schemes- an organized pattern of thought or action that a child constructs to make sene f some aspect of his or her experience 
piahet believed that all scemes are created through the workings of two inborn intellectual processes: organization and adaptation 
organization- inborn tendency to combine and integrate available scemes into coherent systems or bodies of knowledge
adaptation- an inborn tendency to adjust to the demands of the environment 
assimilation- process of interpreting new experiences by incorporating them into existing schemes
accommodation- the process of modifying exsting schemes in order to incorporate or adapt to ew experiences 
Piaget’s stages of cognitive development
invariant developmental sequence- series of developments that occur in one particular order because each development in the sequence is a prerequisite for those appearing later 
The sensorimotor stage (birth to 2 years
sensorimotor period- when infants are relying on behavioural schemes as a means of exploring and understanding the environment 
sensorimotor period divided into 6 substages that shows childs transition from reflexive to reflective 
Development of problem solving skills
Reflex activity (birth to 1 month)
reflex activity- infants actions are confined to exercising innate reflexes, assimilating new objects into these reflexive schemes and accommodating their reflexes to these novel objects
Primary circular reactions (1-4 months)
primary circular reacions- a pleasurable response, centered on the infants own bofy, that is discovered by change and performed over and over 
Secondary circular reactions (4-8 months) 
secondary circular reactions- pleasurable response, centered on an external object, discovered by chance and performed over and over 
Coordination of secondary schemes (8-12 months)
coordination of secondary circular reactions- infants begin to coordinate two or more actions to achieve simple objectives. first sign of goal-directed behaviour 
Tertiary circular reactions (12-18 months) 
tertiary circular reactions- an exploratory scheme in which the infant devises a new method of acting on objects to reproduce interesting results 
Mental representation (18-24 months)
inner experimentation- the ability to solve simple problems on a mental or symbolic level without having to rely on trial-and-error experimentation 
Development of imitation
voluntary imitation becomes more precise at 12-18 months 
deferred imitation- the ability to reproduce the behaviour of an absent model—first appears at 18-24 months 
piaget believed that older infants are capable of deferred imitation because they can now construct mental symbols or images of a models behaviour that are stored in memory and retrieved later to guide the child’s recreation of the modeled sequence. however this ability is available much earlier than piaget thought 

Development of object permanence
object permanence- the realization that objects continue to exist when they are no longer visible or detectable through the other senses 
A-not-B error- tendency of 8-12 month olds to search for a hidden object where they previously found it even after they have seen it moved to a new location
challenges to piagets account of sensorimotor development: neo-nativism and theory theories
piaget underestimates infants cognitive capabilities
Neo-nativism
theorists who believe that infants are born with substantial innate knowledge about the physical world that required much less time and experience to be demonstrated than piaget proposed
such knowledge as object permanence does not need to be constructed but is part of an infants genetic heritage 
doesn’t mean there is no experience needed but rather that babies are prepared by evolution to make sense of certain aspects of their physical world that are universally experienced 
believe that infants are symbolic beings, may be no such thing as purely sensorimotor period 
study with objects and a screen hiding it, watched a second object placed behind it, the screen was then lowered revealing either 2 objects or one object. infats were surprised when only one was shown, showing that they have a certail level of object permanence and memory. based on perceptual rather thean conceptual relations 
similar study with block, screen either got stoped by block (possible event) or did not (impossible event). babies stared longer 
Theory theories 
combine neo-nativism with piagetian constructivism, proposing that infants are prepared from birth to make sense of certain classes of info (neo-nativists) but such innate knowledge is incomplete and requires substantial experience for infants to construct reality (piaget). infants do this by constructing “theories” about how the world works. 
will see a pattern in which the child holds to a particular set of predictions and interpretations for sometime, then we will see disorganization when the theory is in crisis and then a new equally coherent and stable theory emerge 
children born with same initial theories and powerful mechanisms revise current theories when children are faced with conflicting evidence 
The preoperational stage (2-7 years) and the emergence of symbolic thought
preoperational period- piagets second stage of cognitive development, lasting from about age 2 to 7, when children are thinking at a symbolic level but are not yet using cognitive operations
symbolic function- the ability to use symbols to represent objects and experiences
representational insight- the knowledge that an entity can stand for something other than itself 
3 year old thinking similar to adults in that they both think by manipulating mental symbols such as images and language with most “thinking” being done covertly “in the head”
language is the most obvious form of symbolism that young children display 
another major hallmark is the blossoming of ‘pretend’ 
New views on symbolism
study with hiding snoopy in small scale room, if they do not find toy in large room they cannot use the model in a symbolic fashion to guide their search 
3 year olds performed well 
2 ½ year olds were unable to but could when using a photo 
believe that scale models are harder to use as symbols because 2 ½ year olds lack dual representation- the ability to think about an object in two different ways at the same time. this is not required in photos because the primary purpose is to represent something else 
Deficits in preconceptual reasoning
piaget focused on limitations or deficiecies in childresns thinking 
he believes that their most striking deficiency is their egocentrism- the tendency to view the world from their own perspective while failing to recognize that others have different views. - makes them impossible for them too distinguish appearances from reality 
appearance/reality distinction- ability to keep true properties of an object in mind despite the deceptive appearance ex. cat with dog mask 
become less egocentric over preschool years, but still show limitations, still centered on their single most salient perceptual feature—the way things appear to be
ex. liquid in containers, say the tall one has more 
incapable of conservation- the recognition that the properties of an object or substance do not change when its appearance is altered in some superficial way 
 shows that they lack decentration- the ability to concentrate on more than oen aspect of a problem at the same time ex. unable to concepntrate on both height and width. also lack reversibility- the ability to mentally undo an action 
Does piaget underestimate the preoperational child?
New evidence on egocentrism
found that children look less egocentric when provided with less complicated visual displays (as opposed to the mountain one)
ex. cat on one side of card dog on the other, 3 yer olds performed flawlessly 
another experiment with hiding the biscuits, when they were actively incolved they were later able to take ther perspective of that person 
Another look at children’s reasoning 
piaget believed children are animistic—attribute ligelike quialities to inanimate objects 
however others finf this is not true 
Can preoperational children understand conversation?
found that young children can be trained to understand consercation by different techniques
one is identity training- teaching children to recognize that the object or substance transformed in a consercation task is still the same object or substance, regardless of its new appearance 
The development of theory of mind (TOM)
theory of mind- a persons concepts of mental activity; used to refer to how children conceptutualize mental activity and how they attribute intention to andpredict the behaviour of othersl see also belief-desire reasoning 
adults TOM is baed on belief=desire reasoning- we understand that our behviour and the behabiour of others, s based on what we know or believe and what we want or desire 
early understandings of mental states 
first step toward TOM are realizing that oneself and others are animate obects whose behaviours reflect goals and intentions 
Origins of a belief-desire theory
very young children may view desire as the most important determinant of behaviour because it so often triggers their own actions that they may assume that other peoples conduct reflects similar motives. think others have the same desire as theirs, this changes at around18 months 
most frequently used toll to assess childresns TOM is the false-belief task- child must infer that another person does not possess knowledge’s that he or she possesses ex. mom moving chocolate, which cuboard will Jorge look? 
how does a theory of mind originate?
age differences found with TOM tasks may be related to the development of causal reasoning skills 
why do 3 year olds fail at false belief task?
lack a set of cognitive skills referred to as executive function- cognitive abilities involved in planning execuring and inhbiting actions. cognitive inhibition is the ability to inhibit certain thoughts and behaviours at specific times 
inhibiting a dominant response is necessary to pass many false belief tasks 
study with mean monkey, 4 year olds learned to tell the oppositite but younger children would tell the truth and not get any stickers they wanted 

The concrete-operational stage (7-11 years)
during this stage children are rapidly acquiring cognitive operations and apply these important new skills when thinking about objects and events that they have experienced 
a cognitive operation is an internal mental activity that enables children to modify and reorganize their images and symbols to reach a logical conclusion
Conservation
can easily solve several of piagets conservation problems 
also display reversibility 
Relational logic
better understanding of quantitative relations and relational logic 
now capable of mental seriation- the ability to mentally arrange items along a quantifiable dimension such as height or weight 
also have mastered transitivity- the ability to recognize relations among elements in a serial order ex. if A>B and B>C then A>C
The sequencing of concrete operations
horizontal decalage- uneven cognitive performance, an inability to solve certain problems even though the child can solve similar problems requiring the same mental operations 
piaget says it occurs because problems that appear quire similar may actually differ in complexity
An evaluation of piagets theory 
Piagets contributions

founded the discipline of cognitive development
convinced us that children are curious active explorers who play an important role in their own development
his theory was the first to try to explain and not just describe the process of development
his description of broad sequences of intellectual development provides a reasonably accurate overview of how children 
his ideas have had a major influence on thinking about social and emotional development as well as many practical implications for educators 
asked important questions and drew literally thousands of researchers to the study cognitive development 
Challenges to piaget

does cognitive development really occur in stages?
piaget says his stages of intellectual development are holistic structures—coherent modes of thinking that are applied across a broad range of tasks 
been questioned recently by researchers who question wherhter cognitive development is at all stagelike 
major transitions in intellect occur quite grasually and not abruptly
also different problems are solbed mastered in different orders by different children 
Does piaget explain cognitive development?
piaget was not clear about mechanists that might enable a child to move to a higher stage of intellect 
Piaget devoted too little attention to social and cultural influences


Case’s neo-piagetian theory
those who accepted the core principles in piagets theory and wanted to expand and develop the theory are known as neo-piagets 
robie case agreed with general concepts of accommodation ans assimilation but refined them to explain how the processes occur
believed that accommodation occurs through exploration and problem solving 
viewed assimilation as consolidation and automatization
to acquire new concepts, children first have to consolidate existing knowledge
by viewing it this way case allowed for related skills to be acquired at different times 
sai d children must progress through same number and same sequence of steps for each of the conceps 
was sensitibe to the role of experience and cultural variations 
suggested that processing capacity aand biological factors are important predictors of cognitive growth 
Vygotsky’s sociocultural perspective
sociaocultural theory- perspective that children acquire their cultures values, beliefs and problem solving strategies through collaborative dialogues with more knowledgeable members of society 
The role of culture in intellectual development
childrens intellectual development is closely tied to their culture and children do not develop the same type of mind all over the world 
proposed that we should evaluate development form the perspective of four interrelated levels in interaction with childrens environments—microgenetic, ontogeneticm phylogenetic and sociohistorical 
ontogenetic development- development of the individual over their lifetime 
microgenetic development- changes that occur over relatively brief periods, in seconds, minutes of days, as opposed to larger-scale changes, as conventionally studied in ontogenetic development
phylogenetic development- development over evolutionary time
sociohistorical development- changes that have occurred in an individuals culture and the values, norms, and technologies such a history has generated
Tools of intellectual adaptation
proposed that infants are born with a few elementary mental functions that are transformed by culture into new an dmore sophisticated higher mental functions
tools of intellectual adaptation- methods of thinking and problem-solving strategies that children internalize from their interactions with more competent members of society
one subtle difference that can make a difference in childrens cognitive task performance is in how a language names its numbers 
differences in enlish and Chinese number naming systems by be associated with early mathematical competence 
The social origins of early cognitive competencies 
believed that many of the important discoveries children make occur within the context of cooperative or collaborative, dialogues between a skillful tutor—who models the activity and transmits verbal instructions and a novice pupil who seeks to understand the tutors instruction and eventually internalizes this info, using it to regulate their own performance 
collaborative learning 
The zone of proximal development
zone of proximal development= the difference between what a learner can accomplish independently and what he or she can accomplish with the guidance and encouragement of a more skilled partner 
one feature of social collaboration that foster cognitive growth is scaffolding- the tendency of more expert participants to carefully tailor the support they provide to the novice learners current sitation so that he can profit from that support and increase his understanding of a problem 
decreasing the level of support after success allows child to take freater responsibility fo the task. ex. parents adjust their tutorial suppord according to their childs level of expertise 
Apprenticeship in thinking and guided participation
in amn culture children through guided participation- actively participating in culturally relevant activities alongside more skilled parners 
cognitive growth believed to be shaped as much b these experiences as formal teaching 
context independent learning- learning that has no immediate relaevance to the present context, done in modern schools 
“playing” in the zone of proximal development
childen aer more likely to engage in symbolic play when palying with someone else 
differences between cultures ex. Chinese children more likely to engage in pretend play with their caregivers than with other children 
children learn about people pbjects and actions through symbolic play and it may also be related to other aspects of cognitive development 
Implications for education
stresses active rather than passive learning like piaget 
the major difference in approaches concerns the role of the instructor
students in piagets classroom wold spend more time in independent discovery based activities, vgotskys would facour guided participation in which they structure the learning activity, provide helpful hints or instructions and monitor the learners progress 
3 reasons that cooperative learning is effective
children are more motivated when working on problems together
cooperative learning requires children to explain their idas to one another and resolve conflicts, allows these children to becoming better at articulating own ideas
more likely to use high quality cognitive strategies while working together—strategies that led to solutions that noone would have generated alone 
The role of language in cognitive development
language plays 2 critical roles in cognitive development
severs as primary vehicle through which aadults pass culturally valued modes of thinking and problem solving to their childnre
becomes one of the more powerful tools f intellectual adaptation in its own right 
contrasts with piagets ideas 
Piagets theory of language and thought
egocentric speech- talk not addressed to anyone in particular and not adaptd in a meaningful way so that a companion might understant 
Vygotskys theory of language and thought
argues that htought and language eventually merge and that many of the nonsocial utterances that piaget called egocetric actually illustrate the transition from prelinguistic to verbal reasoning
concluded that nonsocial speech increased is not egocentric but communicative it is private speech serve as self-communicative function and guide the childs thinkging 
private speech never completely disappears and serves as a cognitive self-guidance system and then becomes silent “inner speech”
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