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The medicine wheel is an ancient symbol used by many of the Native peoples of North and South America. Just like a mirror can be used to see things not normally visible (e.g. behind us or around a corner), the medicine wheel can be used to help us see or understand things we cannot quite see or understand because they are ideas and not physical objects. The medicine wheel teaches us that we have four aspects to our nature: the physical, the mental, the emotional and the spiritual. Each of these aspects must be equally developed in a healthy, well-balanced individual through the development and use of our will. 

Potentially the seed has a mighty tree within it. The four aspects of our nature are like seeds. They have the potential to grow into powerful gifts. We can use our will to help us develop the four aspects of our nature. Will is the force that helps us make decisions and then act to carry out those decisions. We can learn to exercise our will by carrying out each of its five steps:


1. Concentration


2. Goal setting


3. Initiating the action


4. Perseverance


5. Completing the action

Since will is a primary force in developing all of our human potentialities, it is placed at the centre of the medicine wheel. 

All human beings have the capacity to grow and change. The four aspects of our nature (physical, mental, emotional and spiritual) can be developed when we have a vision of what is possible and when we use our will to change our actions and attitudes so that they are closer to our vision of a happy, healthy human being.

The physical aspects of our Being include all the growth and change that occur in a person’s body, and in the genetic, nutritional and health factors that affect that growth and change. Motor skills – everything from grasping a rattle to driving a car – are also part of the biosocial domain. Social and cultural factors that affect these areas, such as duration of breast feeding, education of children with special needs and attitudes about ideal body shape, are also part of biosocial development. (Berger, 2000) Everything we do, from blinking reflexively to falling in love, has a biological basis. Why and how we behave and think is, in large part, a function of how the brain and body work. (Bernstein & Nash, 1999) How is it that human beings have dreams, make plans, feel joy or hunger, fall in love, read and understand this page, or remember events that took place ages ago? This question is about the relationship between biology, brain and behaviour, and the answer is at once most simple and most complex. The simple answer is this. All of our thoughts, feelings and behaviours originate from basic biological processes - more specifically from the brain. (Baron et al., 1998)

The mental, or cognitive, aspects include all the mental processes that are used to obtain knowledge or to become aware of the environment. Cognition encompasses perception, imagination, judgement, memory and language – the processes people use to think, decide and learn. Education included within the formal curriculum of schools, informal tutoring by family and friends, and the results of individual curiosity and creativity, is also part of this domain. (Berger, 2000) The basic elements of our mental beings in social cognition, learning, memory and intelligence.

The emotional aspects include development of emotions, temperament and social skills. The influences of family, friends, the community, the culture and the larger society are particularly central to the psychosocial domain. Thus cultural differences in the value accorded children, or in ideas about “appropriate” sex roles, or in what is regarded as the ideal family structure are considered part of this domain. (Berger, 2000) Specifically, our emotional being is made up of four distinct aspects: motivation, emotions, social perception and attitudes.

The spiritual aspects include the experiences that appeal to the human spirit and our connection to God or some spiritual power outside ourselves. Through this spiritual dimension, we try to supply meaning to our lives. We also try to understand the profound sense of awe and mystery at the core of our Beings. It is also our spiritual nature that fuels our drive to express ourselves in painting, music, drama, poetry, architecture, sculpture and other art forms. (Badley, 1996) By spirituality we mean the experiences that appeal to the human spirit and our connection to God or some spiritual power outside ourselves. Through this spiritual dimension, we try to supply meaning to our lives. We also try to understand the profound sense of awe and mystery at the core of our Beings. Our spirituality is composed of three basic elements: our worldview, our values and our moral and ethical perspectives.


From the perspective of the Aboriginal medicine wheel, then, you are invited to describe those four aspects that together constitute you. 








How do we receive, process and act upon information from the world?

How do we receive information from the world? In humans and other animals, this is the role of the sensory organs, which then transmit impulses to the brain via a nerve or nerves. Aristotle classified five senses: hearing, sight, smell, taste and touch, the last of which has a multiplicity of subdivisions, including the senses of pressure, heat, cold, contact and pain. These have continued to be regarded as the classical five senses, although scientists have determined the existence of as many as 15 additional senses. Sense organs buried deep in the tissues of muscles, tendons and joints, for example, give rise to sensations of weight, position of the body and amount of bending of the various joints; these organs are called proprioceptors. Within the semicircular canal of the ear is the organ of equilibrium, concerned with the sense of balance. General senses, which produce information concerning bodily needs (hunger, thirst, fatigue, and pain), are also recognized.

PRIVATE "TYPE=PICT;ALT= "How does each of the senses work? The human ear consists of three sections: the outer ear, the middle ear, and the inner ear. The outer ear includes the auricle (pinna), the visible part of the ear that is attached to the side of the head, and the waxy, dirt-trapping auditory canal. The tympanic membrane (eardrum) separates the external ear from the middle ear, an air-filled cavity. Bridging this cavity are three small bones—the malleus (hammer), the incus (anvil), and the stapes (stirrup). The cochlea and semicircular canals make up the inner ear.

The amount of light entering the eye is controlled by the pupil, which dilates and contracts accordingly. The cornea and lens, whose shape is adjusted by the ciliary body, focus the light on the retina, where receptors convert it into nerve signals that pass to the brain. A mesh of blood vessels, the choroid, supply the retina with oxygen and sugar. Lacrimal glands secrete tears that wash foreign bodies out of the eye and keep the cornea from drying out. Blinking compresses and releases the lacrimal sac, creating a suction that pulls excess moisture from the eye's surface.
The tongue is covered with approximately 10,000 taste buds, grouped in areas sensitive to sweet, sour, salty and bitter flavors. Chemicals from the food we eat stimulate receptors in each of these areas, and nerves transmit this input to the brain. The sense of smell adds information to give us a wide range of taste. 

In humans, touch is accomplished by nerve endings in the skin that convey sensations to the brain via nerve fibers. Nerves end in or between the cells of the epidermis, the outer layer of the skin, in all parts of the body. In one complex form of nerve ending, the terminals form tiny swellings, or end bulbs; characteristic of this form are the Pacinian corpuscles found in the sensitive pad of each finger. Touch is the least specialized of the senses, but acuteness can be sharpened by use; for example, people who are blind exhibit a remarkable delicacy of the tactile sense in their ability to read the fine, raised letters of the Braille system. The skin consists of an outer, protective layer (epidermis) and an inner, living layer (dermis). The top layer of the epidermis is composed of dead cells containing keratin, that also makes up hair and nails.

How does the body transmit sensory information? This is the role of the nervous system, those elements within us that are concerned with the reception of stimuli, the transmission of nerve impulses, or the activation of muscle mechanisms. PRIVATE "TYPE=PICT;ALT= "
The reception of stimuli is the function of special sensory cells. The conducting elements of the nervous system are cells called neurons; these may be capable of only slow and generalized activity, or they may be highly efficient and rapidly conducting units. The specific response of the neuron—the nerve impulse—and the capacity of the cell to be stimulated make this cell a receiving and transmitting unit capable of transferring information from one part of the body to another.

PRIVATE "TYPE=PICT;ALT= "

PRIVATE "TYPE=PICT;ALT= "
Each nerve cell consists of a central portion containing the nucleus, known as the cell body, and one or more structures referred to as axons and dendrites. The dendrites are rather short extensions of the cell body and are involved in the reception of stimuli. The axon, by contrast, is usually a single elongated extension; it is especially important in the transmission of nerve impulses from the region of the cell body to other cells.

PRIVATE "TYPE=PICT;ALT= "How does the brain process sensory information? The spinal cord, contained within the spinal column, receives signals from the sensory organs, muscles and glands and relays these signals to the brain, which is the control centre. Within the brain there are many structures that help to receive and process the sensory information. 

· The thalamus acts primarily as a relay station for sensory information.

· The hypothalamus plays a crucial role in regulating the body's internal environment by maintaining body temperature and blood sugar levels; it regulates the endocrine system, and affects specific behaviours such as eating, drinking and sexual arousal.

· The limbic system is an interconnected group of structures involved in emotions, memory, social behaviour and brain disorders such as epilepsy.

· The corpus callosum is a thick band of 200 million nerve fibres that provide cross-henisphere connections that conveys information between the cerebral hemispheres; damage to it results in essentially two separate brains within one skull.

· The cortex is the exterior covering of the brain, a 1.5 square feet system that plays a special role in behaviour because it is intimately involved in thought and reason. The cortex is divided into areas, or lobes, each with characteristic structures and functions.

· The midbrain located between the forebrain and the hindbrain, consists of several major structures, as well as a number of smaller but important collections of cell bodies. The reticular formation extends from the hindbrain into the midbrain. Like the hindbrain, the midbrain interprets signals and either relays the information to a more complex part of the brain or causes the body to act at once.

· The hindbrain contains the oldest parts of the brain in terms of evolution. It receives signals from other parts of the brain and from the spinal cord; they interpret the signals and either relay the information to more complex parts of the brain or immediately cause the body to act.

· The medulla is a dense, elongated bundle of nerve fibers that controls heart rate, blood pressure and breathing.

· The reticular formation controls the awareness of sensory information, muscle tone, cardiac and circulatory reflexes, and attention.

· The pons affects sleep, dreaming and respiration.

· The cerebellum, a large structure attached to the back surface of the brain stem, influences balance, coordination, movement and single joint actions such as the flex of an elbow or knee. It allows you to do things accurately such as walk in a straight line, shoot a puck or coordinate dance movements. The cerebellum is also involved in a number of thinking operations including learning.

In addition to the brain as the control centre for all of the body’s activities, the somatic nervous system responds to the external senses of sight, hearing, touch, smell, and taste and acts on the outside world. The somatic nervous system is generally considered to be under the individual's voluntary control, and is involved in perceptual processes of information gathered from the senses, as well as muscle control. In addition, the autonomic nervous system controls the vital processes of the body such as heart rate, digestion, blood pressure, and functioning of the internal organs, the sympathetic nervous system responds to emergency situations. Changes in the sympathetic nervous system can produce rapid changes in the organism's somatic nervous system such as emotional responses and in stress reactions. Finally, the parasympathetic nervous system keeps the body running smoothly by regulating the normal operations of the body such as breathing, heart rate and digestion. This system also calms everything down after an emergency. (Lefton et al., 2000)

How is experience represented in the brain? Research into the physiological and behavioral bases for memory has attempted to describe mechanisms for encoding information (transforming it into a storable state), as well as decoding and retrieving it. One avenue of study has sought to identify a neurochemical code which may be responsible for creating a memory trace in the nervous system. All memory traces are thought to consist of clusters of attributes -- e.g., "cat," "Siamese," "blue eyes," -- any of which may serve as clues in decoding and retrieving. The more closely the circumstances in which something was learned are duplicated, the more likely it is to be recalled. Any attribute or association may be used to encode information, although some are more likely to be used than others: animal, vegetable or mineral, for instance, are more likely to be used than a noun or verb. Errors made in recognition tests frequently suggest ways the subjects may have encoded the information given them; for instance, if a subject shown the word "sea" later mistakenly claims to recognize the word "see," it may be supposed that they encoded phonetically. Mental representations take the form of cognitive maps (mental representations of familiar parts of one’s world), images, concept schemas (categories of objects, events, or ideas with common properties), event scripts (schemas about familiar sequences of events or activities), and mental models (clusters of relationships between objects or processes). (Bernstein & Nash, 1999)

We develop schemata that represent our knowledge about ourselves, others and our roles within the social world. These schemata, once formed, bias our judgements about ourselves and others. Schemata become more complex and organized over time, and also harder to change. (Cardwell)

What is the role of heredity and what influence does it have on our thoughts, feelings and behaviours? Heredity is the process of transmitting biological traits from parent to offspring through genes, the basic units of heredity. Heredity also refers to the inherited characteristics of an individual, including traits such as height, eye color and blood type. Genetics is the study of how heredity works and, in particular, of genes. 

A gene is a section of a long deoxyribonucleic acid (DNA) molecule, and it carries information for the construction of a protein or part of a protein. Through the diversity of proteins they code for, genes influence or determine such traits as eye color, the ability of a bacterium to eat a certain sugar, or the number of peas in a pod. A virus has as few as a dozen genes. A simple roundworm has 5000 to 8000 genes, while a corn plant has 60,000. The construction of a human requires an estimated 50,000 genes. If the DNA in a single human cell could be unraveled, it would form a single thread about five feet long and about 50 trillionths of an inch thick. 
The final aspect to the reception, processing and acting upon the information we receive from the world is, of course, our behaviour. However, once we have processed the information and then responded in some way, this behaviour in turn becomes information which is then received, processed and acted upon, and so the cycle is repeated. How many times have you said, “I’ll never do that again!” Well, this is an example of the way in which your behaviours as a response to a situation became more input for future responses! The following graphic describes this process through a model which is very similar to ones used by computer technologists.



Experience and the developing brain
By Dr. Bryan Kolb, University of Lethbridge


It has been estimated that something in the order of 80% of what we know about the brain has been discovered in the last 10 years, a decade that was designated as the "Decade of the Brain" by the Congress of the United States of America.  One of the key principles of brain function that has emerged in the brain’s decade is that the nervous system is very plastic in its structure and is constantly being modified by our environment.  Thus, while there is a tendency to think about constancy in our body structure (we look the same from day to day and week to week), it is the changes in our brain that are really important in understanding how we learn and adapt to changes in our environment.  Although few would doubt that experiences can affect us, and especially so in childhood, until recently there was no known mechanism to account for how this might be accomplished.  We now have a pretty good idea of how this might happen and what sorts of events might influence the way in which the brain is changed by experience.

What is the relationship between experience and the structure of the brain?
If we asked people what controls their behavior, a typical answer would be “the mind.”  But what is the mind?  It was the French philosopher Rene Descartes who first proposed in the 1600s that the mind was some kind of spirit or energy that was separate from the body.  For Descartes, the mind might utilize some aspects of bodily function but it was essentially unconstrained by the body.  The clear implication of this view is that the mind is independent of changes in the body.  Modern neuroscience has a different view of the mind, a view that can be called the brain hypothesis.  Stated simply, the brain hypothesis proposes that mental events are simply a property of the brain’s activity.  If the brain is altered in some way, the mind is altered too.  Conversely, if the mind is altered by some event, the brain must be changed as well.  

The implications of the brain hypothesis are profound because it means that differences between different individuals can result from events that change the brain.  Because the brain is most responsive to such events during development, it therefore means that early experiences can fundamentally alter brain structure and, ultimately, behavior.  

How is the brain changed by experience?
In principle, there are two ways that experience could alter the brain: either by modifying existing circuitry or by creating new circuitry.  It is reasonable to suppose that the brain makes use of both strategies, although the details of the particular strategy vary with the age of the animal.  Indeed, during development of the brain all circuitry is, by definition, new.  Changes in neural circuitry can occur in several ways.  For at least fifty years the consensus among neuroscientists has been that changes occur at the junction between nerve cells, which is known as the synapse, but it is only recently that this has been proven.  One way to do this is to use a stain that allows a visualization of entire brain cells (known as neurons), including all of the places where synapses are found.  By using such stains it has been possible to show that when laboratory animals learn specific problems, there are localized changes in those parts of the brain thought to be responsible for the learning.  For example, if rats are trained to reach through a slot to grasp a piece of food with their left but not their right paw, there are more connections found on the cells that control the left paw than there are on the same cells controlling the right paw.  Analogous changes have also been observed in the human brain too.  For example, postmortem examination of the brains of people who were highly skilled at fine finger movements (such as typing) has shown that the cells in the finger control areas have more connections than similar cells in the brains of people who did not have such skills.

Recently, it has become apparent that there is another previously unsuspected way that experience can influence brain structure: experience can influence the creation and survival of brain cells.  Although research on the role of experience in cell generation and survival is still in its infancy, the implications for understanding the effects of experience on the brain are far reaching.  In particular, early experience may have the capacity to significantly influence the number of brain cells in certain parts of the cerebral hemispheres. 

Is the brain affected by experience differently at different ages?

My colleagues and I predicted that the brain might be affected by experience differently at different ages.  In order to test this idea we manipulated experience both in utero and at various ages during development.  For example, in one series of studies we took infant rats away from their mothers for 15 minutes three times a day over a 10 day period and gently stroked them with a camel’s hair brush.  In adulthood we found that these animals were superior at performing various types of both motor and cognitive tasks.  When we examined the brains we found significant changes in the connectivity of the cerebral cortex.  However, the surprising finding was that the tactilely-stimulated animals actually appeared to have fewer connections on their cortical cells than unstimulated animals.  This finding makes sense in light of what we know about brain development.  Consider a simple analogy first.  In order to make a statue we begin with a block of stone and then chisel away the unwanted parts.  Similarly, when the brain develops it produces an overabundance of brain cells and connections between brain cells, which are then discarded during infancy.  There are probably at least two reasons that the brain would use such a strategy.  The first is that it would be almost impossible to code all of the brain connections genetically. We have something like 80 billion neurons, each with 10,000 or more connections so it we can expect that there will be many errors in the developing connectivity of a young brain.  These connections are later discarded.  It has been estimated that this rate of pruning may exceed 100,000 connections per minute during early adolescence.  It is no wonder that our children can change so profoundly from one day to the next!  The second reason to grow excess cells and connections is that the brain does not know what type of environment it will be born into.  Thus, the ability to shape the brain to the environment provides flexibility to the developing organism.

But what acts as the chisel?  For the stone the chisel is a piece of steel, but for the brain the chisels are different types of experience including sensory and motor experiences, stress, hormones, other chemicals or injury.  We can predict that if there were some abnormality in the chisels in human infants we might expect some type of mental retardation and, in fact, this appears to be the case.   Retardation can occur because the brain fails to discard connections and the result is an extremely inefficient brain that has serious errors in its various connections.  

In order to examine the effect of experiences at older ages we have placed animals in special environments in which they have the opportunity to explore and play with new objects daily versus living in an unchanging environment.  Animals are placed in these environments for 3 months beginning either at weaning and continuing through adolescence, in early adulthood, middle age or in late adulthood.  There are two basic findings from such studies.  First, the brain is changed by this experience at every age.  Second, the changes in the brain are different at different ages.  The biggest age-related difference can be seen in the comparison of the weanling/adolescent animals and the older animals.  Although the details of the anatomical changes are complex, the key point is that the changes are qualitatively different in the younger and older animals.  Like the infant animals, the young animals in the special environments appear to have a decrease in the number of connections per cell whereas in the older animals there is an increase in the number of connections per cell.  Although the explanation for why the brain responds so differently at the different ages is not known, it is clear that what appears to be the same experience can have profoundly different effects on the brain at different times in development.  It has long been assumed in the psychological literature that experiences in early childhood have greater effects upon later behavior than do similar experiences in adulthood.  Our anatomical analysis suggests that there is a structural basis to this differential effect of early experience on behavior.  Our anatomical studies also show that it is not just the very young brain but even the adolescent brain that is changed differently by experience than the adult brain.

As I noted earlier, it has recently been shown that not only does experience change the pattern of connectivity, it can also influence the creation of new cells in the brain.  It has been known for a long time that fish, amphibians, reptiles and birds are capable of growing neurons in adulthood but for the most part these findings were treated as curiosities.   It has become clear in the last couple of years that this is far more than a curiosity: mammals (including humans) produce new neurons throughout adulthood, at least in specific parts of the brain.  Although the function of these new neurons is a matter of some speculation at present, the dominant view is that they are related to learning and memory.  For example, if laboratory animals are placed in special environments as we did with our developing animals, it has been shown that there is an increase in the number of new neurons in regions of the brain believed to be important for certain forms of learning.  If the generation of these new neurons is blocked, then there is a negative effect on learning.  What is not yet known is whether there are differences in the number or location of new neurons depending upon the age at which animals are exposed to different experiences but my bet is that there are.  If so, we will again have evidence that experience can fundamentally alter the structure of the child’s brain and, ultimately, the child’s behavior.

Are there gender differences in how experience affects the brain?

The effects of experience on the brain vary with many factors including sex, stress, and injury.  For example, there is accumulating evidence that the male brain and female brain differ in their structure and respond differently to environmental events.  The structural differences in the brain of the two genders are related to the production of testosterone by the male in infancy and later in adolescence and adulthood as well as to the production of estrogen by the female in adolescence and adulthood.  For example, when my colleagues and I looked at the pattern of connectivity of neurons in the cerebral hemispheres we found that exposure to gonadal hormones in infancy changes neuronal connectivity in adulthood.   Furthermore, work by others has shown in laboratory animals that the pattern of connectivity changes in a cyclic manner in synchrony with the female estrous cycle.  More recently, we have shown that when young male and female rats are given either tactile stimulation in infancy or are placed in special environments later in life there are gender differences in the details of changes in the neurons in the brain.  These gender differences in neural anatomy are caused by differences in the gonadal hormones of males and females.

The finding that sex-related hormones can influence the way experience changes the young brain is important insofar as it tells us that the two sexes may not be affected the same by the same experience.  Although just how this will relate to both preschool and school-related experiences of children is not known, it does provide a focus for future studies that will try to identify both why there are sex-related differences and what type of factors are critical for the expression of these differences.

Conclusion
We have come a long way in our understanding of how experience changes the brain.  In particular, we now know that: (1) experience modifies cells in the brain to alter existing circuitry or to create new circuitry; (2) the brain responds differently to experience at different times during development; (3) although the very young brain is especially responsive to experiences, so is the juvenile and adolescent brain; and (4) there are gender differences in how experience affects the developing brain. 

Although it has been believed since at least the time of Freud’s theories on child development that experiences during development have larger, and probably different, effects than similar experiences later in life, it is only recently that behavioral neuroscientists have provided an explanation of why this might be so.  Perhaps one surprise from this research is that although the very young brain is especially responsive to experiences, so is the juvenile and adolescent brain.  Indeed, recent studies using magnetic resonance imaging have shown that brain development is not complete until about 18 years of age.  This means that the period of special sensitivity of the brain to experience roughly coincides with the entire period of public school attendance. 
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A Double-Edged Sword

By

Rupert J. and Linda E. Taylor


"Science in the service of society". That's a slogan with a nice ring to it. Images spring to mind of barren landscapes made suddenly fertile, or people ravaged by disease quickly cured. Science performs those miracles and many more.

But, science and the way it's used isn't always for the best. This issue has been brought into sharp focus by the decoding of the human genome.

For a decade, more than a thousand scientists worked to unlock the biological secrets held within the roughly 100,000 genes that, together, form the basis of human life. With great fanfare, the completion of the project was announced in June, 2000.

Before the genome project began in 1990 most of the genetic construction of humans was a mystery. It was as though someone had taken the only copy of the instruction manual for making people, stripped each page of its letters, jumbled them up, thrown them into a cellar, and switched the lights off. Scientists then had to grope about in the dark and reassemble the manual without even knowing what the original copy looked like.

The fact that the job was completed in ten years owes more to computer technology than biology. At the start of 1999, scientists in a branch of technology called bioinformatics developed the capacity to sequence 1,000 letters of DNA per second, 24 hours a day, seven days a week. That breakthrough got the project into the fast lane.

The decoding process was a joint effort, involving scientists from the United Kingdom, the United States, China, France, Germany and Japan. Its completion was treated as a great moment in history, so Britain's Prime Minister Tony Blair and American President Bill Clinton jointly made the announcement through a transatlantic telephone hookup. However, understanding the location and function of each gene is only the start. A great deal of work remains to be done.

A large number of diseases are caused by genetic flaws, or by the absence of one or more genes. Having the complete instruction manual will help scientists solve many medical mysteries. Within a couple of decades, doctors could be able to cure many cancers that today are usually fatal. Such illnesses as Alzheimer's, Parkinson's, multiple sclerosis, schizophrenia, diabetes, and many others may also be conquered. Dr. Francis Collins is Director of the Human Genome Project (HUGO). He says that by 2040, gene therapy and gene-based drugs will be available for most diseases, and the average human life span will reach 90.

In July 2000, The Economist wrote about a brighter future for medicine. "These days the talk is of a perfect diagnosis, drugs that will work first time and have no side-effects, even of predictive medicine so accurate that it could tell you, should you want to know, when you are going to die and of what."

That's the good news. But, the information coming out of HUGO raises a lot of ethical questions. One of the major ones turns on money.

Jean Paul Getty (1892-1976) put together a vast fortune in the oil business. Recently, one of his grandsons made the observation that "Intellectual property is the oil of the 21st century." Companies protect the value of their intellectual property (their discoveries or innovations) through patents. A patent prevents anyone else from using the breakthrough without payment to its owner. This protection encourages biotechnology companies to undertake very expensive research because they are assured of a financial payoff if the research proves successful. A patent gives its holder a monopoly in the same way as a right to drill for oil on a particular parcel of land. Without patent protection there would be little reason for commercial interests to begin research.
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Figure 1: Deoxyribonucleic acid, DNA

The issue is full of high drama; it involves life, death and big money. To see why, let's look at the story of a bacterium called Staphylococcus aureus. This bacteria causes Toxic Shock Syndrome, an infection that usually proves fatal if untreated. But, Staph aureus is a clever little devil that develops resistance to the ever-more powerful antibiotics that are used against it. In the early 1990s, doctors at Harvard University began the search for a way of attacking the bacterium. They realized the key to an effective treatment was unlocking the Staph aureus genome, but they lacked the funding for such a project.

Then, in 1996, a private company announced that it had decoded the Staph aureus genome. But, the Harvard scientists were denied access to it. Human Genome Sciences Inc., kept the genome secret to ensure that it got all the money out of its discovery that it could before sharing it with anyone else. Three other biotech companies did the same thing.

Harvard pleaded for public funding to help unlock the Staph aureus secret. The project eventually got its money and, early in 1999, the bacterium's genome was sequenced and a vaccine produced. But, how many people died during the  two-to-three-year period it took for the public discovery of the genome?

Philosopher Alex Wellington and political scientist Ted Schrecker summed up the dilemma in a March 2000 article in the Globe and Mail. "Questions remain," they wrote, "about the appropriate balance between private returns…and the public interest. Fairness dictates that the inventors and investors should benefit from their commitments of money and scientific knowledge. But their returns should not be determined only by what the market will bear."

Many people - scientists, religious leaders, philosophers, ethicists, and others - question whether or not a life form can, or even should be, patented. Dr. Gert-Jan van Ommen of Leiden University in the Netherlands says, "A mere DNA molecule…cannot constitute an invention." However, by April 2000, an estimated 40,000 genetic patents were pending at the U.S. Patent and Trade Office.

Canadian law is beginning to catch up to this challenge. The Canadian Patent Act says that intellectual property rights may be asserted over "any new and useful art, process, manufacture or composition of matter." There's no mention of life forms. But, in simple terms, a patent application only has to pass three tests; is the invention new, useful and non-obvious?

In the case of the Harvard mouse the Canadian Court of Appeal answered "yes" to all three. In August 2000, the Court ordered that a patent be issued on the mouse which has been genetically tweaked to make it more prone to cancer, making it valuable to medical researchers. It took 15 years for the case to get this far, and the court ruled only on whether the mouse met the tests for patentability.

The Court of Appeal judges said that there might well be good reasons that living things should not be patented. But, that's an issue for elected officials to decide, not the courts. To which politicians will say under their breath, "Thanks a lot." It'll be a monster for legislators to tackle, because no matter what decision is made somebody will be ticked. Environmentalists and a large portion of the general public are very suspicious of genetics and biotechnology. But, multi-national companies are very gung-ho to push the science forward.

Some experts get nervous about genetic technology for other reasons. One is genetic screening. This can be done today for some conditions and it will become more commonplace in the near future. Careful study of a sample of DNA can reveal how likely a person is to succumb to certain illnesses.

One of these ailments for which a screening test is already available is Huntington disease. It is a genetic brain disorder that affects one in 10,000 people. If one parent of a child has Huntington's disease and the other does not, the child has a 50% chance of inheriting the disease. Once transmitted, it is almost certain to develop and it is always fatal.

If Huntington's occurred in your family would you have the genetic test done? In Canada, only one in five at risk people wants to know if the Huntington gene has been transmitted to them. There's nothing sinister about the personal choice of whether to know or not know. Where the moral dilemma creeps in is whether anybody else should know; and this applies to all genetic screening.

People applying for jobs today usually fill out an application form in which they reveal some personal information - age, marital status, previous employment, etc. Companies choose whom to hire based, to some extent, on this information. What if employers could add genetic screening to the hiring process? This would inevitably lead to genetic discrimination. Given two equally qualified applicants would a company hire the one whose genetic screening revealed a likelihood of developing schizophrenia? Probably not.

Genetic screening information could also be used to deny someone insurance. But, why would that be a problem? Insurance companies already delve into a person's medical history when writing life or health coverage. A person who has suffered a heart attack is going to have trouble getting life insurance. Concealing an existing heart ailment would probably make the insurance invalid. Genetic screening would simply give insurance companies more accurate information than they have now.

Another concern is the possibility of creating "designer babies." Today, when a sperm and an egg unite, chance plays a major role in how the life thus created will turn out. The embryo will get half its genes from its mother and half from its father. Whether it inherits its father's tallness or its mother's blue eyes pretty much depends on a roll of the dice. But, genetic engineering holds within it the promise of overcoming the random nature of heredity.

We might be able to fix the problem with chromosome 21.  Most people have an identical second copy of chromosome 21, but occasionally a third copy appears. This extra chromosome 21 is the cause of Down's syndrome, a form of mental retardation. It's possible that the third copy of chromosome 21 could be removed and the baby born without Down's syndrome.

Most people would agree that eliminating Down's syndrome is a positive development. The same with thalassemia and Tay-Sachs disease. Both illnesses usually kill victims before adulthood and both are inherited. A blood test can determine the odds of a couple having affected children. A screening project for thalassemia and Tay-Sachs disease has been underway in Montreal since the 1970s. Researchers say the program has reduced the incidence of the diseases by 95%.

But, suppose you are a carrier of thalassemia and you fall in love with another carrier. Do you call off the wedding because any children you might have together are more likely to die young? The tests can also be done on an unborn fetus. If it's positive do you have an abortion? These are troubling questions for many people.

The questions get even more troubling when we confront the possibility of creating "designer babies." Germ-line manipulation is the scientific term for this and it's done soon after an egg has been fertilized. It involves taking the very early-embryonic cells apart to see what the genetic lottery has delivered to them. (This process destroys the cells and puts new focus on the question of when life begins.) Any genetic material that is seen as defective - presumably, the parents decide what's good and what's bad - can then be snipped out and replaced. At present, this is a very difficult trick to pull off, but it will become easier and accurate.

We know that certain human characteristics will be preferred: tall over short, male over female, good looking over average, smart over dumb. Will society go along with a concept that allows parents to order up a child with options in the same way as they can order up a hamburger or a car today?

On the other hand, who wouldn't want to get a pet unicorn for a birthday present?

Taylor, R. "Social Concerns", Canada and the World Backgrounder, Volume 66, No. 2, October 2000. Permission to reproduce pending.

What affects how we feel about the world?


Humans are very complex emotional beings. This article will describe the influences that motivation, emotions, attributions and attitudes have on our thoughts and behaviours in a social world.

Motivation

The two major sources of motives - the need to maintain a positive view of ourselves (the self-esteem approach) and the need to view the world accurately (the social cognition approach) - are the most important of our social motives, but they are certainly not the only motives influencing people's thoughts and behaviours. We humans are complex organisms, and there are a variety of motives that, under various conditions, influence what we think, feel and do. Biological drives such as hunger and thirst, of course, can be powerful motivators, especially when we are under extreme deprivation. At a more psychological level, we can be motivated by fear or by the promise of love, favors, and other rewards involving social exchange. Still another important motive is the need for control; research has shown that people need to feel that they exert some control over their environment. (Aronson et al., 1994)

Human motives are also directed and guided by a variety of needs. Perhaps the most widely known of the attempts to categorize and describe how human needs influence behaviour is the hierarchy proposed by Abraham Maslow (1908 – 1970). Maslow saw human beings' needs arranged like a ladder. The most basic needs, at the bottom, were physical such as air, water, food and sex. Then came safety needs such as security and stability, followed by psychological, or social needs, for example, belonging, love and acceptance. Maslow describes physiological, safety and social needs as deficiency needs: They are the basics and must be satisfied before higher 

levels of motivation, or growth needs, can emerge. Above the social needs in the hierarchy are the esteem needs, which include the needs for self-respect, for the approval of others, and for success. Ambition, and the need for achievement, are also closely linked to esteem needs. Finally, at the top of the hierarchy are self-actualization needs, which include the need for self-fulfillment - the desire to become all one is capable of being. (Baron et al., 1998)










Figure 1: Maslow’s Hierarchy of Needs

Psychologists also talk about intrinsic and extrinsic motivation - whether things are done for internal motives such as status or belonging, or for external reasons such as rewards. Extrinsic motivation is supplied in the form of rewards that come from the external environment. Praise, a high grade, and money are extrinsic rewards. In contrast, behaviours engaged in for no apparent reward except the pleasure and satisfaction of the activity itself arise from intrinsic motivation. Edward Deci (1975) suggests that people engage in such behaviours for two reasons: to obtain cognitive stimulation and to gain a sense of accomplishment, competence and mastery over the environment. (Lefton et al., 2000)

Emotions

An emotion is a temporary experience with negative or positive qualities that is felt with some intensity as happening to the self, is generated in part by a mental assessment of a situation, and is accompanied by both learned and innate physical responses. (Bernstein & Nash, 1999) How is an emotion different than a feeling? Emotions, as opposed to feelings and sentiments are more momentary than prolonged, an intense state characterized by behavioural disorganization, reflect survival strategies, are non-habitual and reactive to certain situations. (Cardwell) All emotional responses contain three components: behavioural, autonomic and hormonal:

· The behavioural component consists of muscular movements that are appropriate to the situation that elicits them. For example, a dog defending its territory against an intruder first adopts an aggressive posture, growls, and shows its teeth. If the intruder does not leave, the defender runs towards it and attacks. 

· Autonomic responses - that is, changes in the activity of the autonomic nervous system - facilitate these behaviours and provide quick mobilization of energy for vigorous movement. As a consequence, the dog's heart rate increases, and changes in the size of blood vessels shunt the circulation of blood away from the digestive organs toward the muscles. 

· Hormonal responses reinforce the autonomic responses. The hormones secreted by the adrenal glands further increase heart rate and blood flow to the muscles and also make more glucose available to them. (Carlson & Buskist, 1997)

It appears that both bodily responses (including facial expressions) and the cognitive interpretation of those responses add to emotional experience. In addition, the brain itself can apparently generate emotional experience, independent of physiological arousal. So emotion is probably both in the heart and in the head (including the face!). The most basic emotions probably occur directly within the brain, whereas the many shades of emotion probably arise from attributions. (Bernstein & Nash, 1999)

Attitudes

Attitudes are a person's judgements as to what is desirable, what ought to be, and what is ideal or important in life. (Alcock et al., 1998) There are three basic types of attitudes:

· Cognitively based attitudes are based primarily about people's beliefs about the rewards and punishments they can provide, about the pluses and minuses of an object, the head over the heart.
· Affectively based attitudes are based more on people's feelings and values than on beliefs about the nature of the attitude object, the heart over the head.  Affectively based attitudes come from a variety of sources: basic religious and moral beliefs, sensory reactions (e.g. chocolate), or conditioning through the linking of a stimulus and a response.

· Behaviourally based attitudes are based more on self-perception, how you feel about something is based on performance or activity. (Aronson et al., 1994)

Attitudes are formed early in life through learning processes. Social psychologists can assess people’s attitudes, but whether those attitudes predict behaviour depends on a number of variables, including attitude strength, vested interest, specificity of attitudes and accessibility of attitudes. (Lefton et al., 2000) It is important to note that attitudes are hypothetical constructs. You can never actually observe people's attitudes; you can only infer or guess the existence of an attitude from what people say or do. (Alcock et al., 1998)

Why do we have attitudes? Attitudes are functional in the sense that they satisfy important needs:

· Utilitarian or instrumental functions leading to greater rewards and fewer costs.

· Social function by gaining approval and acceptance from others.

· Knowledge function, enabling us to make sense of our world, to cope with everyday decisions, and to feel that we do understand.

· Ego-defensive function, protecting people from becoming aware of harsh, uncomfortable truths about themselves or their world.

· Value-expressive function demonstrating our uniqueness and what is important to us. (Alcock et al., 1998)

How do attitudes influence our behaviour? There appears to be two competing theories about how attitudes influence our behaviour. Festinger's (1957) theory of cognitive dissonance suggests reasons for interactions between attitudes and behaviour. It proposes that discrepancies between attitudes and behaviour, between behaviour and self-image, or between one attitude and another lead to the unpleasant state of cognitive dissonance. (Buskist & Carlson, 1997) For example, in the case of "Smoking is dangerous" versus "I smoke", there are five possible outcomes:

1. Change behaviour: I'll quit smoking.

2. Modify dissonant cognition: It's only a statistical danger.

3. See cognition as irrelevant: It's not dangerous to me.

4. Bolster with consonance: Smoking keeps my weight down.

5. Downgrade importance: Dangerous? They'll come up with a cure. 

(Alcock et al., 1998)

Bem's (1972) alternative to cognitive dissonance - self perception theory - suggests that many of our attitudes are based on self-perception. When our motives are unclear, we look to the situation for the stimuli and probable reinforcers and punishers that cause us to act. (Buskist & Carlson, 1997)

How do we change attitudes? Explicit attempts at changing attitudes often involve persuasion. We tend to be persuaded by arguments that have a credible source, such as an expert on a particular topic, or an attractive source, such as a handsome or beautiful model. Aspects of the message being delivered in a persuasive appeal are also important. If you know little about an issue or hold a strong opinion about it, then you are likely to be persuaded by a one-sided appeal. However, if you are already well informed about the issue, then you are likely to find a two-sided appeal more persuasive. Scare tactics appear to work best when they include information that is instructive as well as emotional. (Buskist & Carlson, 1997)

Social Perception

Social perception is the process by which people come to know and evaluate one another. Researchers in social perception study how we form impressions of each other, how we explain the causes of our own and other people's behavior, and how we form stereotypes and prejudices toward social groups.PRIVATE "TYPE=PICT;ALT= "PRIVATE "TYPE=PICT;ALT= "
Forming Impressions and Making Attributions

Research has shown that people form impressions of each other in two ways. Sometimes people make quick and effortless judgments based on others' physical appearance, facial expressions or body language. Studies have shown, for example, that people who are physically attractive are perceived to be happy, warm, friendly, successful, confident and well-adjusted. At other times, however, people form impressions based on a careful observation of a person's behavior. According to this latter view, people act like amateur scientists, gathering and analyzing behavioral evidence before evaluating others. The explanations for behavior that people come up with are called attributions, and the theory that describes the process is called attribution theory.
Over the years, research into attribution has shown that when we explain the behavior of others, we tend to overestimate the role of personal factors and underestimate the influence of situations. This bias is so universal that it has been called the fundamental attribution error. In one demonstration of the fundamental attribution error, experimenters randomly assigned subjects to participate in a quiz show in the role of either questioner or contestant. Then in front of the contestant and an observer, the experimenters told the questioner to devise a set of difficult questions to ask the contestant. Not surprisingly, many of the questions—created from the questioner's own store of common knowledge—stumped the contestant. Yet when asked to rate the general knowledge of both participants, observers consistently saw the questioners as more knowledgeable than the contestants. The observers failed to take the situational roles into account and attributed the behavior they witnessed to each person's level of knowledge. 
In forming impressions of others, people are subject to other biases as well. For example, a great deal of research shows that people are often slow to revise their first impressions of others even when those views are not supported by the evidence. Part of the problem is that once we form an impression of someone, we tend to interpret that person's later behavior in ways that seem to fit our impression. Another problem is that our first impression of someone may shape the way we treat that person—which, in turn, may influence his or her actual behavior. This process is known as a self-fulfilling prophecy. In a classic illustration of this phenomenon, in 1968 American psychologists Robert Rosenthal and Lenore Jacobson told a group of elementary school teachers that certain students were on the verge of an intellectual growth spurt (in fact, these students were randomly chosen from their classes). By the end of the school year, these designated students—who had received more positive attention from the teachers—actually had higher average test scores than their peers.

Stereotypes and prejudice

PRIVATE "TYPE=PICT;ALT= "Seeking to understand the roots of racism, sexism, and other forms of discrimination, many social psychologists study the causes and effects of stereotypes, generalized beliefs that associate whole groups of people with certain traits. Stereotyping is widespread and can be found in all societies. For example, many Americans assume that women are nurturing, African Americans are athletic, librarians are reserved, Californians are laid back, and used-car dealers are untrustworthy. Research shows that we naturally sort other people into social categories such as race, gender, occupation, and socioeconomic class. Furthermore, we see people as part of either “us” or “them”—depending on whether or not they are members of our own groups. In making this distinction, we tend to generalize from a single person to a whole group and to assume that “they” (members of a particular social group outside our own) are all alike. Although stereotypes can help simplify our understanding of the world and may even contain a seed of truth, they are usually overgeneralizations. Research shows that stereotypes can color our judgments of others at an unconscious level.

Another prevalent and disturbing human phenomenon is prejudice, the negative evaluation of others based solely on their membership in a particular group. The tendency to stereotype is one cause of prejudice, but there are at least two other causes as well. First, prejudices often stem from direct competition for valuable but limited resources. This competition between groups can trigger conflict, frustration, and hostility. Second, people may demean others, without realizing it, in order to boost their own sense of self-worth. Research shows that people derive pride from their connections to successful others, and that berating “them” (other groups) can make people feel more secure about “us” (their own group). This finding may explain why people all over the world believe that their own nationality, culture, and religion are better and more deserving than those of other people. (“Social Perception”, Encarta.com)

Summary

Humans are very complex emotional beings. This article has described the influences that motivation, emotions, attributions and attitudes have on our thoughts and behaviours in a social world. 

Biological drives such as hunger and thirst, of course, can be powerful motivators, especially when we are under extreme deprivation. At a more psychological level, we can be motivated by fear or by the promise of love, favors, and other rewards involving social exchange. Still another important motive is the need for control; research has shown that people need to feel that they exert some control over their environment. (Aronson et al., 1994)

We examined Abraham Maslow's theory of a Needs hierarchy, in which he proposed that humans are motivated towards self-fulfillment through various stages, and if the needs at the lower level are not met, then a person cannot attain the higher levels of needs such as self-esteem and self-actualization.

In terms of our emotional Being, we examined the biological, autonomic and hormonal  aspects to our emotions and the influences that each have for our thoughts, feelings and behaviours.

Thirdly, we explored attitudes, what they are, why we have them, how we form them, and what processes are involved in changing them.

And finally, we discussed the concept of social perception. Social perception is the term used to describe the processes by which people come to know and evaluate one another, how we form impressions of each other, how we explain the causes of our own and other people's behavior, and how we form stereotypes and prejudices toward social groups.PRIVATE "TYPE=PICT;ALT= "PRIVATE "TYPE=PICT;ALT= "

Body Chemistry and Behaviour: Balancing the Equation

Interactions: Please describe your personal background as well as your educational and professional experience in psychiatry.

         I was born on a farm near Hoffer, Saskatchewan in 1917. I attended the University of Saskatchewan in Saskatoon in 1934, and from there went to the University of Minnesota where I completed a Ph. D. in Agricultural Biochemistry. In 1945 I attended the University of Toronto where I gained my medical degree and returned to intern at City Hospital in Saskatoon. In 1950  I was appointed  Director of Psychiatric Services Branch  in the Department of Public Health, in Saskatchewan and by 1955 I completed a Fellowship in Psychiatry in Regina. In 1955, I moved to the new University Hospital, now Royal University Hospital, became Assistant Professor Psychiatry  (Research) in the new Medical School  at the University of Saskatchewan,  positions I held until 1967 when I entered private practice  in Saskatoon.. Since 1967 and after I moved to Victoria in 1976 , I have been lecturing, writing books and am the President of the Canadian Schizophrenia Foundation.

Interactions:  How does your research apply to the study of human thoughts, feelings and behaviour?

         I became interested in schizophrenia during my work as Director of  Psychiatric Services branch in Saskatoon. Almost half of the patients in 

our two mental hospitals were suffering from acute and chronic schizophrenia for which the preferred method of treatment was electric shock therapy, and through my study of how their perceptual processes were affected I became interested in abnormal brain function. When I say perceptual processes, I include how their sensory systems, mental schemas, moods, behaviours and cognition, their thought processes, were affected by schizophrenia. In sum, this is our personality. It was during this time that my colleagues and I developed what we termed the adrenochrome hypothesis that involved the abnormal conversion of adrenaline, a natural compound of the body, into a hallucinogen. We found that when we added Vitamin B3 to the treatment for schizophrenia, using double blind controlled therapeutic trials, that there was a 75% recovery rate. This led to my continued research into the effects of vitamins and minerals, naturally occurring compounds in the human body, on human behaviour.

         The question we need to ask is, What is abnormality? Why do people behave abnormally? What my research is suggesting is that there is a biochemical explanation for human behaviour as well as a sociocultural explanation. Take, for example, aggressive behaviour. While there may be many sociocultural influences on developing  aggressive behaviour such as the media, parenting, peers, cultural norms and so on, my research is suggesting that there is a biochemical basis for our behaviour that can be moderated with the use of naturally occurring compounds in the body. I like to use the analogy of a computer. The senses are the Input component, the brain is the Central Processing Unit (CPU) which is directed both by what I have termed "life programming" and by our genetic inheritance. The Output is our behavioural reactions. What I am suggesting is that we need to consider the biochemical aspect of our brain function to give a complete and balanced picture of human behaviour.

Interactions:  Are you suggesting that our thoughts, feelings and behaviours can be linked directly to our nutrition and eating habits?

Absolutely, vitamins and minerals are essential for the brain to operate more efficiently. For instance, in terms of I.Q. (intelligence quotient), it has been demonstrated through research that improving nutrition and vitamin intake in impoverished youth can lead to as much as a 10 point increase in I.Q. Similarly, we find the same results in schizophrenics whose hallucinations are reduced significantly when vitamin therapies are administered. Again, with allergies, administering a therapy that includes vitamins and minerals has had a positive effect on moderating the effects of allergies.

Interactions:  How does nutrition influence brain function and behaviour?

It is still a matter of conjecture at this point in time, however, we do know that for the brain to function at its optimal capacity requires the effective transmission of neuronal signals as it processes the billions of pieces of sensory information it receives every second. Therefore, the role of neurotransmitters such as dopamine have come under intense scrutiny lately as effective relayers and transmitters of electrical signals in the brain across the synapses that connect the neurons in the brain. My research is suggesting that vitamins and minerals in the body are essential to optimizing this process. Neurotransmitters are not made unless you have the right vitamins and minerals. The brain is a high speed organ that both consumes and generates energy to perform its many tasks. If you lower the temperature of the brain by 5C you 

induce a coma. Similarly, if you increase the temperature of the brain, you induce improvements in brain function. Vitamins and minerals are essential to the maintenance of body temperature. Therefore, there are 2 theories as to how nutrition influences brain function and behaviour: neurotransmitter efficiency and regulation of body temperature.

Interactions:  What substances can impair, or even damage, our brain function and behaviour?

Any substances that do not occur naturally in the body represent a danger to our health. The food that we eat provides the fuel for bodily function. Humans have adapted over the past 3 million years to fuel their bodies with certain types and quantities of food. I am suggesting that we must have the food to which we have adapted. Our bodies are seriously harmed by foreign substances such as lead, or mercury. Lead, for example, can have a devastating effect on a child's I.Q. Sugar is another substance that can cause enormous problems for our natural biochemistry.

Interactions:  Do you have any concluding remarks?

I think it is essential that we have to find problems with internal mechanisms, biochemical processes that are abnormal, and then find solutions employing naturally occurring compounds in the body such as vitamins, hormones and minerals.

What affects how we think about the world?


What we think influences what we feel, and how we act, in the world. This article examines the cognitive processes of social cognition, memory, intelligence and learning, and how they influence our behaviour.

Social Cognition

Social cognition is the thought process of making sense of events, people, oneself, and the world in general through analyzing and interpreting them. It focuses on social information in memory, which affects judgements, choices, evaluations, and ultimately, behaviour. (Lefton et al., 2000)

How do make sense of our social world? The most popular theory is that we develop schemata that represent our knowledge about ourselves, others, and our roles within the social world. A schema is analogous to Mr. Potato Head! We have a basic conception about a person or an event, and we add, remove or change our schemas as our experiences with that person or event change. Often, to save time, people use mental short cuts to make sense of the world, developing rules of thumb. Some of these rules of thumb include:

· representativeness (individuals or events that appear to be representative of other members of a group are quickly classified as such)

· availability (ease of association with existing knowledge), 

· false consensus effect ( people tend to believe that others agree with them)

· framing (the way in which information is organized and presented helps determine whether it is will be accepted, rejected or ignored)  (Lefton et al., 2000)

· anchoring (assimilating an  unfamiliar event, person, or idea into some existing structure of knowledge)

· objectification (a process by which an abstract idea becomes concrete, perceived as part of common experience. Personification is one means of objectification. For example, while few of us understand the theory of relativity, most remember the name of Einstein and make some connection with the mysteries of the atom.) (Alcock et al., 1998)

· illusory correlation: Conclude that A and B belong together

· simulation: Something is more likely if you can imagine it. (Alcock et al., 1998)

These schemata, once formed, bias our judgements about ourselves and others. Schemata become more complex and organized over time, and also harder to change. (Cardwell, ) 

Memory

Current research suggests that memories are encoded as they are stored, in forms influenced by people's assumptions, attention, and schemata. Remembering is an active or "constructive" process in which these assumptions and schemata influence the memory that is retrieved. A memory of a person will include both memories of specific things that the person has said or done, and more abstract memories of "what the person is like" such as personality traits, physical characteristics and dispositions. Our memory of past events can be influenced by our expectation or "theory" about what should have happened (Ross, 1989). (Lefton et al., 2000)
How is experience stored and retrieved in the brain? The hippocampus and thalamus are among the brain regions known to play a role in the formation of memories. These structures send nerve fibers to the cerebral cortex, and it is there that memories are probably stored. Any single memory involves information from more than one sensory system, and messages from the different senses are represented in different regions of the cortex. Thus, memories appear to be both localized and distributed. Research has shown that memory can result as new synapses are formed in the brain, and as communication at existing synapses is improved. Several neurotransmitters appear to be involved in the strengthening that occurs at synapses. (Bernstein & Nash, 1999) 

Mental representations take the form of cognitive maps (mental representations of familiar parts of one’s world), images, concept schemas (categories of objects, events, or ideas with common properties), event scripts (schemas about familiar sequences of events or activities), and mental models (clusters of relationships between objects or processes). (Bernstein & Nash, 1999)

Intelligence

What is intelligence? Intelligence is defined as the overall capacity of the individual to act purposefully, to think rationally, and to deal effectively with the environment. (Lefton et al., 2000) According to Gardner (1983), all people possess a number of intellectual potentials, or "intelligences", each of which involves a somewhat different set of skills. Biology, he says, provides raw capacities for each of these intelligences; cultures provide symbolic systems such as language that enable people to use these raw capacities. The specific intelligences that Gardner proposes are:

· linguistic intelligence (vocabulary and reading comprehension)
· logical-mathematical intelligence 
· spatial intelligence (relationships between objects) 
· musical intelligence
· body-kinesthetic intelligence (dancing, athletics)
· personal intelligence (self-awareness and social cognition) (Bernstein & Nash, 1999)
· In 1995 Daniel Goleman published a book entitled Emotional Intelligence, in which he claims that one's emotional life can matter much more than one's intellectual life. According to Goleman, emotional intelligence seems to be the key in getting ahead in life. Emotional intelligence includes self-awareness, impulse control, persistence, self-motivation, the ability to recognize emotions in others and social agility. Goleman proposes that people who develop a high emotional intelligence can better manage the difficulties of life, such as inappropriate aggression, eating disorders, depression or alcoholism. (Lefton et al., 2000)

An alternate view of intelligence has been proposed by Sternberg (1997). He has described a "triarchic" theory of intelligence presenting three dimensions, each of which covers a different aspect of intelligence: analytic, practical, and creative. The analytic dimension refers to the ability to use one's intelligence to solve a specific problem that has one correct answer. The practical dimension is the ability to apply one's experience with the external world to handle new and complex tasks. The creative dimension refers to the ability to determine what needs to be done, to analyze how best to do it, and to monitor performance. (Lefton et al., 2000)

Learning

Learning is an adaptive process in which the tendency to perform a particular behaviour is changed by experience. Learning cannot be observed directly; it can only be inferred from changes in behaviour. Learning takes place within the nervous system. Experience alters the structure and chemistry of the brain, and these changes affect the individual's subsequent behaviour. (Buskist & Carlson, 1997)

What are the contemporary perspectives that try to explain human social behaviour? As was described in the first unit, there are six prominent theories about how we learn. By way of review, they are:

· Psychoanalytic theories: Focuses on intrinsic drives and motives as the foundation for behaviour.

· Interprets human behaviour in terms of intrinsic drives and motives, many of which are irrational and unconscious, hidden from awareness. These basic underlying forces are viewed as influencing every aspect of a person's thinking and behaviour; from the smallest details of daily life to the crucial choices of a lifetime. (Berger, 2000)

· Cognitive Theory: Focuses on cognitive processes such as memory, thought and reasoning.

· To understand people, don’t delve into what they forgot from childhood (psychoanalytic theory) or what has happened to them (behaviourism), but find out what they think. Understanding how people think also reveals how they interpret their experiences, and thus explains how they construct their understanding of the world. (Berger, 2000)

· Behavioural theories: Focuses on overt behaviour.

· In the view of learning theorists, all behaviour can be understood in terms of the relationship between a stimulus (an action, or an event), and a response (the behavioural reaction). Some responses are automatic (reflexes), but most are learned. Learning occurs through conditioning, the linking of a stimulus and response. (Berger, 2000) Social learning theorists believe that we learn in a social context through observing others’ behaviours. Social learning theorists also differ from Skinner’s model by emphasizing that we can regulate and control our own behaviour. (Santrock, 1999)

· Social Learning theories: Behaviour that is controlled by environmental influences. 

· The leading exponent of the concept of social learning, often called modeling, is the American psychologist Albert Bandura, who has undertaken innumerable studies showing that when children watch others they learn many forms of behaviour, such as sharing, aggression, cooperation, social interaction, and delay of gratification. 

· Ethological theory: Focuses on the biological processes that underlie behaviour.

· Stresses that behaviour is strongly influenced by biology, is tied to evolution, and is characterized by critical or sensitive periods. (Santrock, 1999)

· Sociocultural theory: Focuses on all aspects of behaviour, and on the impact of cultural factors.

· Seeks to explain individual knowledge, development, and competencies in terms of the guidance, support, and structure provided by society and to explain social change over time in terms of the cumulative effect of individual choices. (Berger, 2000)

Summary

What we think influences what we feel, and how we act, in the world. This article examined the cognitive processes of social cognition, memory, intelligence and learning, and how they influence our behaviour.

Social cognition is the term used to describe the various ways we make sense of our social world. The most popular theory is that we develop schemata that represent our knowledge about ourselves, others, and our roles within the social world. These schemata, once formed, bias our judgements about ourselves and others. Schemata become more complex and organized over time, and also harder to change. (Cardwell, ) 

Often, to save time, people use mental short cuts to make sense of the world, developing rules of thumb. Some of these rules of thumb include: representativeness, availability, false consensus effect, framing, anchoring, objectification, illusory correlation and simulation. (Alcock et al., 1998)

In terms of memory, current research suggests that memories are encoded as they are stored, in forms influenced by people's assumptions, attention, and schemata. Remembering is an active or "constructive" process in which these assumptions and schemata influence the memory that is retrieved. A memory of a person will include both memories of specific things that the person has said or done, and more abstract memories of "what the person is like" such as personality traits, physical characteristics and dispositions.

What is the role and influence of intelligence? The difficulty lies in exactly what is meant by intelligence. While intelligence is defined as the overall capacity of the individual to act purposefully, to think rationally, and to deal effectively with the environment, according to Gardner (1983), all people possess a number of "intelligences", each of which involves a somewhat different set of skills. Biology, he says, provides raw capacities for each of these intelligences; cultures provide symbolic systems such as language that enable people to use these raw capacities. Gardner suggests that there are as many as seven different intelligences, not just the cognitive intelligence or "smartness". An alternate view of intelligence has been proposed by Sternberg (1997). He has described a "triarchic" theory of intelligence presenting three dimensions, each of which covers a different aspect of intelligence: analytic, practical, and creative.

The final aspect of the cognitive influences on our behaviours is learning. Learning is defined as an adaptive process in which the tendency to perform a particular behaviour is changed by experience. Learning cannot be observed directly; it can only be inferred from changes in behaviour. Learning takes place within the nervous system. Experience alters the structure and chemistry of the brain, and these changes affect the individual's subsequent behaviour. (Buskist & Carlson, 1997) Currently, there are six theories which attempt to explain and describe the learning process in humans.






A worldview, simply described, is how you view your relationship to Nature. Nature, by definition, includes both the environment, as well as the living creatures that inhabit it. In turn, living creatures includes both animals, as well as humans. Your worldview, therefore, is a fundamental belief not only about how you treat and value yourself, but how you treat and value the environment, the natural world, and the people who live on this planet. 

But how do values become behaviours? According to Sampson (1980), values are the basis for attitudes, and attitudes are the basis for behaviours. 

If, for example, you value all Life as precious, as a gift, then you will have a positive attitude towards efforts to prevent the extinction of an endangered species. Your behaviours might reflect that by ______________________________________________________________________________________________________________________________________________________________. 

If you value the environment, and appreciate how delicate Nature really is and believe that what affects one, affects all, then you will have a positive attitudes towards trying to reduce waste and garbage. Your behaviour, in turn, might include ___________________________________________________________________________________________________________________________________________________________________________________________________. 

If you value all Peoples, regardless of skin color, ethnic background or culture, then you will have an attitude of celebrating differences amongst people instead of expecting that other people think, act and believe in the same things that you do. In this case, your behaviours might include ________________________________________________________________________________________________________________________________________________________________________________________________________________________.

What are the elements to a worldview? According to American philosopher James Sire, defining a worldview means addressing the following questions:

1. What is the meaning, or purpose, of our lives? Is this life all there is? Is this life preparation for another world? Are we here once or repeatedly? Do we stay or do we leave when we die?

2. What makes us human? Are people good or bad? Are they able to change and on what basis? Do they have free will or is their course pre-determined? What makes humans different from other forms of life?

3. Is there a God or Higher Power? What do we mean when we say God or Higher Power? Some people believe there is a personal God. Others believe that there is an impersonal force, and others believe that there is nothing but the here and now.

4. What is the nature and character of the natural world? How did the world come into being and how is it ordered, if it is? Or do humans impose on the world all the order there is? If the natural world is ordered, is it ordered for some purpose?

5. What is moral and immoral? How any one of us defines right how we define "the good life". Is it a life defined primarily by pleasure, by love, by service, by justice, by freedom, or by some other qualities or properties?

Our worldview, therefore, is the fundamental set of beliefs and values that determine our attitude, and it is our attitudes that have a profound influence on our behaviour. Based on Sire's model of the 5 basic questions that constitute our worldview, we would invite you to take the time now, in the spaces provided below, to describe your worldview:


How does our worldview develop? According to Badley (1996), "while the factors that help shape worldviews vary somewhat from person to person, all share some elements in common: family, friends, school, culture and religious or spiritual views." Our worldview is therefore a product of our environment, developed and nurtured by the "systems of support" as described by Bronfenbrenner (1979). 

You are already familiar with the model of the systems of support as described by Urie Bronfenbrenner. This is the same model that we will be using as a way to understand the influences that the different levels of support have on our social thought, influence and action. Bronfenbrenner described several levels of support, beginning with those systems closest to the individual such as the family, peers, classmates, and so on. He called these the microsystems. The next level of support he termed exosystem, and included the community, school, and the mass media. The largest system of support he termed the macrosystem, which includes the culture, nationality, political, economic and social systems. 







As you can plainly see from your own, personal example, there are many and varied influences on your worldview. Without a doubt, probably the most influential system of support is your family, at least until you become an adolescent, and then your friends and peers begin to influence your values more strongly. 

How does our worldview influence our behaviour? The following figure illustrates how your worldview, your belief system, becomes translated into values, and these values in turn become our attitudes. Our attitudes, as you will remember from our discussion of what affects how we feel about the world, are an important aspect of our behaviour.








Summary

As human beings, we look at life and make all our judgements and decisions within a larger framework or overall view of life. Philosophers call this framework a worldview, or world-and-life view. Our worldview functions in two main ways: it guides our thoughts day by day, and it guides our actions in all areas of life. (Badley, 1996)

How does our worldview develop? According to Badley (1996), "while the factors that help shape worldviews vary somewhat from person to person, all share some elements in common: family, friends, school, culture and religious or spiritual views." Our worldview is therefore a product of our environment, developed and nurtured by the "systems of support" as described by Bronfenbrenner (1979). 

How does our worldview influence our behaviour? Your worldview, your belief system, becomes translated into values, and these values in turn are reflected in our attitudes. Our attitudes, as you will remember from our discussion of what affects how we feel about the world, are an important aspect of our behaviour. 

Why is our worldview important? All societies have a worldview that has a moral vision embedded within it. It is this moral vision that influences what people, collectively, will accept as the minimum requirements for a life of dignity. The moral vision provides the basic values governing how people should live, work and play together. These values in turn determine the pattern of human rights that individuals within a society will find acceptable. As the vision and its values change, so then will human rights change. Human rights are a paradigm (a pattern of ideas, beliefs, and values) people within society collectively use to define how people should behave in order to maintain successful relationships. The importance of our worldview, therefore, is that it determines the very nature of the society in which we live. The worldview of a culture influences every aspect of not only our individual behaviour, but collectively as a society, it defines who we are, and what we are all about.


Who I Am






 My Anthology




From both perspectives

"Private companies should be allowed to protect their genetic discoveries in order to reap adequate financial rewards for the costly research they have undertaken." (Taylor, 2000)

Reasons why I agree ….


Reasons why I disagree ….




Experience and the Developing Brain		 


	Abstract: It has been estimated that something in the order of 80% of what we know about the brain has been discovered in the last 10 years, a decade that was designated as the "Decade of the Brain" by the Congress of the United States of America.  One of the key principles of brain function that has emerged in the brain’s decade is that the nervous system is very plastic in its structure and is constantly being modified by our environment.  Thus, while there is a tendency to think about constancy in our body structure (we look the same from day to day and week to week), it is the changes in our brain that are really important in understanding how we learn and adapt to changes in our environment.
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In this issue: 





A Double-Edged Sword	 


	Scientific developments often present society with new moral dilemmas, perhaps never more so than with the encoding of the human genome.








Feature Articles





Who Am I?	


	We begin our inquiry into the ways and means in which our own thoughts, feelings and behaviours influence other people. It is an introspective look at the spiritual, biological, cognitive, emotional and social influences on how we think and feel about the world through the perspective of the Medicine Wheel.











How do we receive, process and act upon information from the world?		


This article will describe the reception of sensory information from the environment, the transmission of that information through the nervous system, and the processing of that information in the brain.	The roles of memory and the influence of heredity as pre-dispositions are also discussed. Finally, a conceptual model is presented which seeks to describe the nature of the process	.


	








Worldview: Our relationship to Nature						


	Abstract: This article explores the notion of "worldview". What does the term mean? How does a worldview influence a person's thoughts, feelings and behaviour? How do we develop a worldview? What is the significance of a worldview?
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The output is the behaviour of the individual. Notice, however, that the process is cyclical, because our behaviour also acts as further input to continue the cycle.








From both perspectives….					 


	"Private companies should be allowed to protect their genetic discoveries in order to reap adequate financial rewards for the costly research they have undertaken." (Taylor, 2000)











My Anthology					 


	To truly make Interactions your own, use the space provided to keep sayings, pictures, poems, anecdotes, musical lyrics, or anything that you find intriguing, inspiring, amusing or thought provoking. 











Who I Am					 


	Using this template as a conceptual organizer, you will have the opportunity to reflect upon those aspects of your personality which define and describe you as a unique individual in this world.








Making connections….. ….





What affects how we think about the world?				 


	What we think influences what we feel, and how we act, in the world. This article examines the cognitive processes of social cognition, memory, intelligence and learning, and how they influence our behaviour.








What affects how we feel about the world?					 


	Humans are very complex emotional beings. This article describes the influences that motivation, emotions, attributions and attitudes have on our thoughts and behaviours in a social world.
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Who Am I?





We begin our inquiry into the ways and means in which our own thoughts, feelings and behaviours influence other people. It is an introspective look at the spiritual, biological, cognitive and emotional influences on how we think and feel about the world through the perspective of the Medicine Wheel.








This article describes the reception of sensory information from the environment, the transmission of that information through the nervous system, and the processing of that information in the brain. The roles of memory and the influence of heredity as pre-dispositions will also be discussed. Finally, a conceptual model is presented which describes the nature of the process.








Worldview: Our relationship to Nature





Abstract: This article explores the notion of "worldview". What does the term mean? How does a worldview influence a person's thoughts, feelings and behaviour? How do we develop a worldview? What happens when there is a clash of worldviews?








My worldview …





1. What is the meaning, or purpose, of our lives?














2. What makes us human?














3. Is there a God or Higher Power?

















4. What is the nature and character of the natural world?

















5. What is moral and immoral?





























Body Chemistry and Behaviour: Balancing the Equation					 


	Dr. Abram Hoffer, a world renowned psychiatrist, offers his thoughts and insights into the complex relationship between body chemistry and behaviour. Based on more than 40 years of research, Dr. Hoffer proposes that vitamins, hormones and minerals, all naturally occurring substances in the human body, can have a profound influence on behaviour.








 	Dr. Abram Hoffer, a world renowned psychiatrist, offers his thoughts and insights into the complex relationship between body chemistry and behaviour. Based on more than 40 years of research, Dr. Hoffer proposes that vitamins, hormones and minerals, all naturally occurring substances in the human body, can have a profound influence on behaviour.








Beliefs





Making connections ….





Worldview and the environment: Owners or stewards?


In what way does our worldview become translated into our relationship with nature?


Democratic worldview: How is our basic beliefs about society translated into political systems and organizations?


Worldview and the social construction of human rights. If the following principles are a given, based on a society's worldview: (1) That all societies have a worldview that has a moral vision embedded within it. It is this moral vision that influences what people, collectively, will accept as the minimum requirements for a life of dignity; (2) The moral vision provides the basic values governing how people should live, work, and play together; (3) These values in turn determine the pattern of human rights that individuals within a society will find acceptable. 


What would be your Charter of Human Rights and Freedoms?


Describe your Charter of Children's Rights and Freedoms


Research the Canadian Charter of Rights and Freedoms


� HYPERLINK http://canada.justice.gc.ca/Loireg/charte/const_en.html ��http://canada.justice.gc.ca/Loireg/charte/const_en.html�


What are the basic values inherent in the Charter?


What worldview is described in the Canadian Charter of Rights and Freedoms?


Create your own visual metaphor that illustrates and describes your worldview.


Research: Martin Luther King, Ghandi, Mother Theresa, Terry Fox, Chief Seattle


Who were they? What did they do?


What was their legacy?


From their life stories, what can you infer of their worldviews?


What role does the media play in shaping our basic beliefs, values and attitudes?


Find instances in the film, television, or print media, of behaviours based on different worldviews.











Nationality





Political





Economics





Community





Health





Media





School





Family





Religion





Peers





Worldview





Three components:


Cognitive: what we believe


Affective: our feelings


Behavioural: learned associations


Serve a number of motivational functions:


Ego-defensive


Value-expressive


Instrumental: gain social acceptance or avoid disapproval


Knowledge: organize social world 
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Society





Culture





Values are global, abstract principles that serve as guiding principles in people's lives, e.g. freedom, honesty, equality, beauty, harmony, competitiveness, happiness, order, wisdom.





spiritual 


moral 


social


intellectual 


economic 


political 








Attitudes





Media





School





Values





Class





Abstract: One of the key principles of brain function that has emerged in the brain’s decade is that the nervous system is very plastic in its structure and is constantly being modified by our environment.  Thus, while there is a tendency to think about constancy in our body structure (we look the same from day to day and week to week), it is the changes in our brain that are really important in understanding how we learn and adapt to changes in our environment.








Making connections …





Use of animals in research: Does the end justify the means?


Research children’s toys: 


In what ways are the toys that children play with influencing their cognitive development?


In what ways are the toys that children play with influencing their emotional development?


In what ways are the toys that children play with influencing their gender identity and roles?


What are the implications for teachers and students of Dr. Kolb’s research? Should schools be changing to reflect what Dr. Kolb’s research suggests about the nature of experience and the influence it has on our development even into adulthood?





Scientific developments often present society with new moral dilemmas, perhaps never more so than with the decoding of the human genome.





A key influence in terms of our social interactions in a social world is the influence that our motives, emotions, attributions and attitudes have on our thoughts, feelings and behaviours. 








Genome 101





Deoxyribonucleic acid is such a mouthful that most people just call it DNA. James Watson and Francis Crick discovered DNA in 1953 inside tiny X-shaped structures called chromosomes. 


Each person has 23 pairs of chromosomes in the nucleus of cells that make up their body. The DNA molecule is two chains of chemical compounds called polynucleotides. The chains are twisted into the form of a coil, called a double helix. Between the twisted strands of DNA are structures that look like the rungs of  a ladder. These are called bases and they come in pairs. The bases are coded with the letters A, C, G, and T, which relate to their chemical composition. A section of DNA with a four letter combination of bases forms a gene; a single gene can have thousands of base pairs. 


The chemical instruction carried by a coded gene determines whether a cell will become part of a toenail or part of an ear lobe, for instance. There are thought to be about 1000,000 genes in each person (nobody knows for sure how many) and this is called the human genome.

















The brain is the control center for movement, sleep, hunger, thirst, and virtually every other vital activity necessary to survival. All human emotions, including love, hate, fear, anger, happiness and sadness, are controlled by the brain.








Heredity is the process of transmitting biological traits from parent to offspring through genes, the basic units of heredity. Heredity also refers to the inherited characteristics of an individual, including traits such as height, eye color, and blood type. 








Mental representations take the form of cognitive maps (mental representations of familiar parts of one’s world), images, concept schemas (categories of objects, events, or ideas with common properties), event scripts (schemas about familiar sequences of events or activities), and mental models (clusters of relationships between objects or processes).





The specific response of the neuron — the nerve impulse — and the capacity of the cell to be stimulated make this cell a receiving and transmitting unit capable of transferring information from one part of the body to another. Each nerve cell consists of a central portion containing the nucleus, known as the cell body, and one or more structures referred to as axons and dendrites. The dendrites are rather short extensions of the cell body and are involved in the reception of stimuli. The axon, by contrast, is usually a single elongated extension; it is especially important in the transmission of nerve impulses from the region of the cell body to other cells.
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Vision


Taste


Touch


Hearing


Smell





HEREDITY





MEMORY





Brain





OUTPUT





INPUT



































My most memorable moment ….





My skills and abilities ….





My greatest success…





If I could change the world, I would ….





My personal biography…





Making connections …





The medicine wheel is but one symbol that we can use to describe ourselves. Create, construct, compose or find another symbol that represents you. 





My heroes ….





My top ten favourite  ______________ ….





My goals and aspirations ….








The most influential person in my life ….








My Medicine Wheel





























Making connections….


Relate our biological makeup to the components of a computer: 





INPUT





C.P.U.





OUTPUT





R.A.M.      R.O.M.





Making connections ….


Gattaca, is the title of a 1997 science fiction movie about a world in which a person's DNA determines his or her place in the social structure. It is a world of cooled-down emotions and soft-spoken terror, in which the world's leaders and achievers have been genetically engineered as test tube babies to "be the best that they can be." Natural-born people are called "In-Valids" because they are more likely to carry imperfections, weaknesses and diseases. They are second-class citizens, shut out of meaningful society. Should society genetically engineer cognitive and emotional perfection in its leaders? Discuss the issue.








Physiological Needs





Safety Needs





Needs to Belong





Esteem Needs





Self-


Actualization 


Needs





Making connections …..





Sports Psychology: What role do emotions play in performance? What does it mean to "get psyched up" for a game?


Humour as medicine:


Research has shown that humour has medical benefits. Is laughter really the best medicine?


Emotional abuse:


What is emotional abuse? How prevalent is it? What are some of the signs of emotional abuse?


Eating disorders: Research the two most common disorders that afflict thousands of teenagers


Anorexia nervosa


Bulimia


Motivation and Leadership: Leaders who have a strong power motive (self-direction, a concern for prestige, abundant energy) are somewhat more likely to be effective. (Aronson et al., 1994, p. 612)


What makes a good leader?


Road Rage: Why do people explode?


Emotions and the Arts: Responding to music, art, poetry, literature, movies


How are emotions represented in the various art forms? Find, create or construct metaphors of emotional expression from a variety of media.


Cigarette package warnings and attitude change: Do they really work? Based on the cognitive dissonance theory, how do scare tactics work best?


Research: Prominent social rights activists


What people, either contemporary or dead, have made a positive difference in how the races of the world get along?








What we think influences what we feel, and how we act, in the world. This article examines the cognitive processes of social cognition, memory, intelligence and learning, and how they influence our behaviour.








Making connections ….





Artificial intelligence: Can machines think?


What is the current state of research and development into creating machines that think?


How is a robot different from an artificially intelligent machine?


Canada's homeless:


What are the issues and statistics about Canada's homeless population?


What are our judgements about the homeless?


The role of the media and technology:


In what ways does the media portray people and situations and what influences does the media have on our social cognition, particularly as we are entering the "global village"?


Propaganda: What can happen when manipulation goes to the extreme?


Rituals and superstition:


How do rituals and superstitions relate to learning? What kind of learning is this?


Education and career development:


What educational qualifications do you need to pursue your career?


In what ways might Ernst Mayr's theory of open and closed genetic programs for learning (adaptation) be used as a possible explanation for the disappearance of the dinosaurs?


Interview a family member about what they remember from their childhood. What were the funniest, scariest, ridiculous, surprising incidents that they can remember?


What is amnesia? How is amnesia caused? How is it treated?


Alzheimer's Disease: What is it, and what are the latest research findings on the treatment and control of Alzheimer's?
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