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(In Volume One Tinny and the Philosopher-Scientist discussed a new, more correct worldview which could help bring about a better world and ensure the future survival of the human race. In this volume they discuss a very powerful 'tool' that provides a means to help solve all of the world's problems, and bring about a future of peace and love. ) 

PHILOSOPHER-SCIENTIST: We have covered much in our discussion so far. We have covered in some detail a new, more correct worldview. We have looked at how the old worldview has been responsible for the world's many social problems. Where should we go from here?

TINNY: I guess the next logical step is to devise a plan by which the social problems facing humanity could be solved and find a means by which that plan could be carried out.

PHILOSOPHER-SCIENTIST: Can all that be done?

TINNY: It can.

PHILOSOPHER-SCIENTIST: Never in human history has change on such a grand scale been attempted. You are talking about changing every aspect of human life; every institution, every social structure, all social behaviour, all attitudes, and all beliefs.

TINNY: There will not only be changes in the social structure of the human race, but also changes in every individual. These changes will affect the thoughts, words, and deeds of every person on this planet.

PHILOSOPHER-SCIENTIST: Can you really do all that?

TINNY: No, I could not do all that. These changes will be brought about by billions of people acting together. I alone can do little more than attempt to change my own life.

PHILOSOPHER-SCIENTIST: But isn't it this knowledge and these ideas you have presented which will bring about the change in world society?

TINNY: That is true. It is this knowledge and these ideas which will change the world, but this knowledge and these ideas are not mine. They have envolved from the developing human race. They belong to everyone. Whether or not I speak these words and profess these truths, they exist as part of the heritage of the human race. If we are to have a future it will include these ideas and this knowledge regardless of whether I speak these truths or not. As the natural unfolding of the material universe takes place there is a moment when these truths will be first expressed, then fully assimilated. My words are only one possible beginning to the full expression of these truths. The human race has reached the level of development which provides the conditions necessary for these essential truths to become manifested. Humanity will soon fully know these truths.

PHILOSOPHER-SCIENTIST: Could anything stop these truths from being known throughout human society?

TINNY: Only the destruction of the human race could stop the development, expression, and spread of these ideas and this knowledge.

PHILOSOPHER-SCIENTIST: You say if you do not speak these truths they will be said by others. If others speak these truths will they be presented in the same way you offer them? Will the knowledge be presented in the same words? Will the ideas be the same?

TINNY: Every individual is different. No other person would present these truths exactly as I would. The knowledge would not be presented in the same words and the ideas would not be exactly the same. Some presentations of these truths would be quite similar and some would vary greatly. This matters not at all. All individual variations in presentation would result in the one basic truth being known.

PHILOSOPHER-SCIENTIST: Will everyone accept your particular means of presentation?

TINNY: Certainly not in the beginning. People will evaluate my words on the basis of their past learning and beliefs. Each will interpret these truths in a manner personal to themselves.

PHILOSOPHER-SCIENTIST: Is this good? Wouldn't it be better if everyone accepted the truths as you present them?

TINNY: No one should ever accept these truths or any others uncritically. It is our nature at the human level to each perceive things differently. It is my hope that when people hear my words they will find support for the truths which they have come to know in their own way. I don't want everyone to think as I think. What is important is that we all have a common basis for our different ways of thinking.

PHILOSOPHER-SCIENTIST: When I consider the enormous change which will take place in human society as this new worldview becomes widely known, I can't help but worry that this change will be accompanied by great turmoil.

TINNY: Change of such revolutionary nature is always accompanied by great turmoil.

PHILOSOPHER-SCIENTIST: When you call this change revolutionary, do you mean you are proposing a revolution?

TINNY: I try never shy away from truthful words. I am most definitely proposing a revolution.

PHILOSOPHER-SCIENTIST: So you are a revolutionary.

TINNY: I am a revolutionary.

PHILOSOPHER-SCIENTIST: Won't it scare some people away from these ideas if they know you are a revolutionary?

TINNY: Do I seem very scary?

PHILOSOPHER-SCIENTIST: It's hard to imagine anyone being afraid of you.

TINNY: No one should be afraid of this revolution either.

PHILOSOPHER-SCIENTIST: How can you say that? Revolutions have always been carried out by violence.

TINNY: Then people should fear the violence, but not the revolution.

PHILOSOPHER-SCIENTIST: Sometimes what comes after the revolution is worse than what occurred before the revolution.

TINNY: Then people should fear wrong ideology but not the revolution.

PHILOSOPHER-SCIENTIST: What do you mean when you speak of revolution?

TINNY: By revolution, I refer to the overthrow of the existing conditions. I refer to a complete turnaround from the present social insanity to a beautiful future of peace and love. Revolution is change and change is part of the natural order.

PHILOSOPHER-SCIENTIST: How can the existing conditions be overthrown without the use of violence?

TINNY: This is the purpose of the new worldview. When this new knowledge spreads through human society those who understand will perceive our reality differently. When the world is seen differently we will hold different beliefs and we will think different thoughts. Many present beliefs and thoughts are so detrimental to our individual progression and to the progression of human society that they must be regarded as insane. Words and deeds which arise from these wrong beliefs and thoughts cause great harm and suffering. The beliefs and thoughts based on the new worldview will be beneficial to our individual progression, also to the progression of human society; and so, may be considered the path of sanity. Words and deeds that arise from these right beliefs and thoughts will allow great success and happiness.

PHILOSOPHER-SCIENTIST: That all sounds quite wonderful, but can you really expect these ideas to create such a substantial change in world society to be called a revolution?

TINNY: I don't say these ideas will create change, I say they will allow change to take place - at a rate unprecedented in human history. Change of this suddenness and magnitude must be called a revolution.

PHILOSOPHER-SCIENTIST: Does it matter whether or not the changes come fast or slow?

TINNY: The changes must come fast or there will be no human future to allow the completion of the revolution. Slow change is only feasible when there is enough time to allow for success. We need to almost immediately change the social insanity which threatens to destroy our species. We must become sane to survive.

PHILOSOPHER-SCIENTIST: How much time do you think we have?

TINNY: There is no way to know for sure. We could have hundreds of years or we could have only a few minutes.

PHILOSOPHER-SCIENTIST: If we have hundreds of years then there might be enough time.

TINNY: If we only have a few minutes there will not be enough time.

PHILOSOPHER-SCIENTIST: Since there is no way to know how much time the human race has left, on what basis should we plan for the future?

TINNY: If we assume we have more time than we really do have, the result will be the extinction of the human species. If we assume we have less time than we really do have the result may be some added inconvenience; but at least we will survive. Given these alternatives there is only one reasonable choice. We must assume the destruction of humanity might occur at any moment. We must act as if our lives depend on it. They do.

PHILOSOPHER-SCIENTIST: When you put our predicament in those terms, it's easy to see how quickly we must act, how dedicated we must be, and how hard we must work.

TINNY: It will seem to be a great sacrifice at first. As we begin to give up those things that have been the focus of human striving for thousands of years, the wealth, the power, and the never ending quest for the pleasures of the flesh we may only do so because we must change or die. This type of sacrifice has been often experienced in the lives of individuals. When there is no alternative but to drastically alter one's life or die, perhaps for reasons of illness, most people find the inner strength to successfully make those changes. It is always a struggle, but it is usually won.

PHILOSOPHER-SCIENTIST: Is the threat of death the right way to initiate positive changes to human society?

TINNY: It would be much better if the human race had come to right beliefs and right behaviours before reaching this critical point. We could have but we didn't. Part of the new worldview is to objectively accept the reality of the present moment. It is no use feeling sorry for ourselves that we didn't become better sooner. We must face up to our reality and move forward from that point. Actually, I don't believe the threat of the extinction of our species would in the long run be sufficient to save us. The death facing the human race is not so much a threat as an alternative. All actions have some outcome. It is often possible to predict beforehand what will be the probable outcome of any action. If we consider the overall behaviour of human society at present as the action, we can predict very reliably what the outcome will be. It will be the destruction of human life, perhaps all life, on this planet. Once we realise this we must choose to change and live in harmony with the natural order or accept the natural consequence of society's wrong actions.

PHILOSOPHER-SCIENTIST: Why do you say you don't believe the threat of the extinction of the human race would be sufficient to save us?

TINNY: It is because of the weakness of negative control. The range and magnitude of the social change that the human race must undergo to survive the threat of extinction cannot be carried out and maintained by negative control or force. The natural limits on the use of negative influence to attain any goal means that the human race cannot be forced to become good.

PHILOSOPHER-SCIENTIST: Most people would say that the use of force was the most powerful means available to attain any desired goal.

TINNY: As is often the case in a society gone insane, most people are wrong.

PHILOSOPHER-SCIENTIST: What is more powerful than force?

TINNY: That which is many more times powerful than force could be called directed positive influence.

PHILOSOPHER-SCIENTIST: What else could it be called?

TINNY: It could also be called love.

PHILOSOPHER-SCIENTIST: I have heard this said before, but it is still hard to believe.

TINNY: We are only beginning to realise the power of love as we are beginning to realise the weakness of force and aggression.

PHILOSOPHER-SCIENTIST: Thank goodness that is our reality.

TINNY: I've always liked that term, "thank goodness". We often forget the deep meaning behind common sayings.

PHILOSOPHER-SCIENTIST: Could the realisation of the impending destruction of the human race bring about any positive change?

TINNY: Negative influence, while not able to maintain long term positive change, can successfully initiate short term change. I believe there is only one viable function that the threatened extinction of human life can have.

PHILOSOPHER-SCIENTIST: What is that?

TINNY: That threatened destruction could focus world-wide attention on the problem and provide motivation to seek a solution.

PHILOSOPHER-SCIENTIST: But the solution itself cannot be through negative means.

TINNY: There is no solution to the many problems facing humanity, including the threat of extinction, but a positive solution. To attempt any solution using negative means would only worsen the problem.

PHILOSOPHER-SCIENTIST: Do you think there will be some who will wrongly attempt to solve the world's problems through negative means?

TINNY: I'm almost sure that will happen.

PHILOSOPHER-SCIENTIST: Once attention is focused on the problem, and motivation to seek a solution is developed, what happens next?

TINNY: That is the moment when the solution offered through the unified theory of existence is most likely to be accepted.

PHILOSOPHER-SCIENTIST: You don't say the Unified Theory will the be accepted, but only that is the most likely moment for it to be accepted. Why is that?

TINNY: Humanity has through human history been notoriously short-sighted when it comes to understanding the true nature of the difficulties we are facing and accepting the necessary solutions. There is unfortunately some chance that we will once again do too little too late.

PHILOSOPHER-SCIENTIST: Aren't there presently attempts being made by governments to bring about an end to some of the main problems facing humanity?

TINNY: Many governments are doing a lot to be seen as attempting to provide solutions to the world's problems.

PHILOSOPHER-SCIENTIST: The way you worded that answer makes me think you don't believe the governments are really trying to bring an end to the world's problems.

TINNY: I don't believe the efforts of some governments are sincere. Even those efforts that may be sincere are still misguided. There is truly much more effort being put forth to make people believe that the social problems are being faced and solutions attempted than is being put into any realistic solution to those problems.

PHILOSOPHER-SCIENTIST: Why do you say that some governments are not sincere in their efforts to find a solution to the many social problems facing the human race?

TINNY: While some lack of success in finding solutions to the world's problems can be attributed to a misunderstanding of the nature of the problem, the major cause of the lack of success is a refusal to do what is necessary to bring a solution about.

PHILOSOPHER-SCIENTIST: Why would governments refuse to act as they must do to solve the worlds problems?

TINNY: Because the things that are the causes of the world's problems are often exactly the same things that governments most desire and seek.

PHILOSOPHER-SCIENTIST: And what are those things which are both desired by governments and cause the many social problems facing humanity?

TINNY: Power and material wealth. Governments cannot afford to do what is truly necessary to bring about an end to the world's problems because governments play such a major part in causing these problems. If governments were to do what must be done they would in effect be bringing about their own end.

PHILOSOPHER-SCIENTIST: But governments cannot refuse to do something about the dire circumstances of human life.

TINNY: You're right, they can't refuse to do something, so they very publicly make what appear to be real attempts to solve these problems. The people are made to believe their governments are trying their hardest and doing all that can be done. People are made to believe that the problems are insurmountable, that they must be accepted. The problems are attributed to human nature and to modern life. The reality is that the world's governments are doing little to bring an end to these many problems facing human society. Since unless world society changes soon the human race is likely to become extinct, it could be fairly said that the overall result of the efforts of the world's governments is presently doing more harm than good.

PHILOSOPHER-SCIENTIST: So it is the governments that are to blame.

TINNY: No, governments cannot be blamed. Governments are institutions of society, organised and run by members of society. We the people, all of us, must accept responsibility for the wrongs of our governments.

PHILOSOPHER-SCIENTIST: Very few people have any say in what government does.

TINNY: It is the masses of humanity, those who appear to wield no power over government, who hold all the power. The will of the people cannot be resisted.

PHILOSOPHER-SCIENTIST: If the will of the people cannot be resisted then why don't governments do what must be done to solve the problems facing humanity?

TINNY: Because the people have not rightly exercised their will yet. As things stand the will of the people supports wrong government, wrong goals, and wrong values.

PHILOSOPHER-SCIENTIST: Aren't there many people in every country working to right these wrongs?

TINNY: Certainly there are many in each country working to bring about our glorious future; but they represent only a tiny fraction of the whole. These right thinking people cannot by any means, at this point in human history, be said to represent the will of the people.

PHILOSOPHER-SCIENTIST: So we need more right thinking people.

TINNY: This is the basic concept behind social change through the spread of a new, more correct worldview. Once world society consists mainly of individuals who see the truth of our reality more clearly, and have a common foundation to understand that reality, then the will of the people shall have direction. The will of people who hold this new worldview shall be more powerful through positive influence than the world's governments have ever been through the exercise of force. The will of a society which has come to the realisation that the path of force and aggression must be forsaken and the path of peace and love embraced can bring about the solution to all of the world's problems.

PHILOSOPHER-SCIENTIST: I gather this plan to bring enlightenment to humanity is through the gift of knowledge.

TINNY: That is the plan; to spread the knowledge encompassed by the unified theory of existence to all members of human society.

PHILOSOPHER-SCIENTIST: That sounds like a very difficult task.

TINNY: There are many reasons which make the spread of this knowledge throughout the world much easier than it may at first appear.

PHILOSOPHER-SCIENTIST: What are some of those reasons?

TINNY: Many of these truths are already widely known and accepted. Many people are searching for truth. Many people are searching for an answer to the varied problems facing human society. Many people are dissatisfied with the present wrong worldview. If we don't almost immediately find a solution to aspects of the world's social problems which threaten to bring an end to life on this planet, we will have no future. The time has come when this knowledge will naturally unfold as part of the overall developmental process of material existence. These are some of the existing conditions that will facilitate the spread of the unified theory of existence.

PHILOSOPHER-SCIENTIST: As you have said, in the natural sequence of unfolding events the time for the expression of this knowledge has come.

TINNY: During the process of envolution, when the moment comes that circumstances are right for the manifestation of some new characteristic of existence, it will invariably happen.

PHILOSOPHER-SCIENTIST: More simply, please?

TINNY: When during the natural course of events the right time for something new comes, it cannot be stopped.

PHILOSOPHER-SCIENTIST: Perhaps in the case of the knowledge contained in the unified theory of existence it could be said, nothing is so powerful as an idea whose time is come.

TINNY: That is it exactly. Now that I see how powerful the knowledge of truth is, I have no trouble believing this new worldview will bring about the solution to the problems facing society and change the course of human history.

PHILOSOPHER-SCIENTIST: How exactly will this knowledge be spread throughout human society?

TINNY: The knowledge of truth does not exist as separate from human society. This knowledge is part of human society. It is the nature of this knowledge to be the means of its own dissemination. Truth is like a seed, which once planted in the mind of an individual, germinates, spreading its roots through the social body of the human race and flowering in the collective consciousness of humanity.

PHILOSOPHER-SCIENTIST: You say that this knowledge is the means of its own dissemination. What do you mean by that?

TINNY: It has to do with the way learning takes place. I could describe this process briefly, but this particular part of the unified theory of existence is so important that I would only feel right if I went into great detail.

PHILOSOPHER-SCIENTIST: It sounds extremely important.

TINNY: It is the key. Without this particular section of the unified theory of existence the rest may never have time to save human society from self-destruction.

PHILOSOPHER-SCIENTIST: Does this part of the unified theory of existence have a name?

TINNY: No, it has no name. This is the knowledge of the way we learn; but in this sense I am using the word learn very broadly.

PHILOSOPHER-SCIENTIST: Couldn't you call this the section on learning anyway?

TINNY: When you hear all I have to say about this area of knowledge you will see why that name would be too narrow.

PHILOSOPHER-SCIENTIST: Or perhaps the present understanding of learning is too limited.

TINNY: That is a fair comment. Just as in all other areas the new worldview broadens the horizons, so the doors to new vistas are opened to our understanding of learning by this new knowledge.

PHILOSOPHER-SCIENTIST: Much of the new worldview so far has focused on physics, chemistry, cosmology, and biology. Is this most important area you are going to tell me about included in those sciences?

TINNY: Since all things are one and all things are linked there will certainly be a connection, but generally what I want to discuss next would be called psychology.

PHILOSOPHER-SCIENTIST: How do you define psychology?

TINNY: Psychology is often defined as the study of the mind, the study of human nature or the study of behaviour. Those definitions are quite inclusive and I find them all acceptable, but I consider psychology to be the study of the relationship of consciousness with the physical universe.

PHILOSOPHER-SCIENTIST: You couldn't define psychology much more broadly than that.

TINNY: All words are but names we assign to various aspects of our relationship with existence. Psychology happens to be a word that covers a large segment of that relationship.

PHILOSOPHER-SCIENTIST: And as you define psychology, you say it is the key to the future of humanity. How is this?

TINNY: It is this particular knowledge that will allow freewill to be manifested to a degree never before possible.

PHILOSOPHER-SCIENTIST: Was it our inability to fully express freewill which has caused humanity so many problems?

TINNY: Had we been able to freely choose our future we would not have chosen the tortuous path which has led the human race to the brink of destruction.

PHILOSOPHER-SCIENTIST: Those who have made the decisions along the way would say they were free to choose.

TINNY: No one who does not know their true nature ever makes a free choice. Because we were unaware of the true nature of the relationship between our consciousness and the physical existence, we were susceptible to negative influence. These unseen negative influences have determined that we walk the wrong path.

PHILOSOPHER-SCIENTIST: How does the knowledge of psychology enable us to be free from those negative influences?

TINNY: This knowledge allows us to understand the varied influences which affect our thinking, our behaviour, and our overall development as unique individuals.

PHILOSOPHER-SCIENTIST: The range of possible influences is so great it hardly seems possible to be aware of them all.

TINNY: While the range of influences is virtually infinite they all fall into a small number of categories, and all of these influences act lawfully.

PHILOSOPHER-SCIENTIST: What do you mean when you say the influences act lawfully?

TINNY: I mean that the effects of these varied influences upon our development can all be described by a set of laws.

PHILOSOPHER-SCIENTIST: Are these laws complicated?

TINNY: I couldn't say they are simple; but many of them, although having been given unfamiliar names, would be familiar when explained by example.

PHILOSOPHER-SCIENTIST: So you claim that by understanding several categories of influence and a set of laws of learning that we can overcome all the problems of society.

TINNY: This is true, but only if accompanied by the knowledge encompassed in the new worldview we have discussed.

PHILOSOPHER-SCIENTIST: I realise it will take some time to cover this broad area of psychology, but could you tell me before you begin what the various categories of influence are that affect our learning and personal development.

TINNY: That can be put quite simply. There are basically three classes of influence that determine all our learning and the development of our individual personalities. First, we are influenced by the physical environment. Second, we are influenced by other people. And third, we are influenced by our own inner speech.

PHILOSOPHER-SCIENTIST: I'm sure you'll go into detail about these three types of influence later, but while the meaning of influences from the physical environment and from other people seem clear enough, what exactly is inner speech?

TINNY: Inner speech is internal communication with our own consciousness.

PHILOSOPHER-SCIENTIST: Do you mean inner speech is what could be called our thoughts?

TINNY: Inner speech includes thoughts, but is much more comprehensive than that. It includes not only thoughts, but feelings. Inner speech is all communication that originates within the mind. We are not yet aware of the full range of those communications. Some of the communications within the mind take place beyond the perception of ordinary waking consciousness.

PHILOSOPHER-SCIENTIST: I won't ask you anymore questions at this point. I think I should let you begin presenting the knowledge of psychology which will be so beneficial to the future of the human race.

TINNY: I have been thinking how best to explain this information. I'm not sure there is any preferred order. I will try to present this knowledge in the same order as I came to know it. It has been a natural unfolding as my understanding of psychology has envolved. I'm sure there are many other ways to come to the same understanding, but the way I came to know these truths is the way I know best.

PHILOSOPHER-SCIENTIST: I'm sure that method will do fine.

TINNY: When we first began this discussion you cautioned me that at the beginning the topics we discussed may not seem to have much to do with the ultimate goal of providing a solution to the problems facing human society. I must give you a similar caution as I begin to discuss psychology. It will be a while before the relevance of the various topics join together into a holistic system that can be instrumental in aiding to allow humanity the exercise of sufficient freewill to usher in the promised utopian future.

PHILOSOPHER-SCIENTIST: I know that the time is forthcoming and welcome this prelude to that moment.

TINNY: As with much of my knowledge I never learned it through formal study, but came to this knowledge through my ongoing life experiences, readings, and talks with my parents. I had never been overly impressed with the area of science called psychology because it always seemed too vague and uncertain to be of much use. I liked the clarity of sciences like physics, chemistry, and mathematics. Much of psychology sounds more like someone's opinion rather than scientific fact. When I discussed these worries about what psychology had to offer with my father he gave me a book on the principles of learning. He told me this was as close to hard science as psychology had gotten so far.

PHILOSOPHER-SCIENTIST: Did these principles of learning satisfy your desire for clarity and certainty as did the physical sciences?

TINNY: Somehow these principles of learning didn't have much impact on me as I read the book. The knowledge of the principles of learning was clear and certain, but I'd have to admit I found it boring. This was odd because I usually found all learning to be fun and exciting. I don't think I truly realised how fundamental and critical these principles of learning were. I couldn't relate to them as having an important place in my everyday life and in the future of humanity.

PHILOSOPHER-SCIENTIST: I gather you changed your mind.

TINNY: I surely did.

PHILOSOPHER-SCIENTIST: Did something special happen to cause you to see these principles of learning in a different light.

TINNY: Something very unusual happened. I taught a chicken to turn a full circle to the right while standing on one leg.

PHILOSOPHER-SCIENTIST: You're correct, that was certainly something unusual. It also sounds like a very difficult task. Were you a very experienced chicken trainer?

TINNY: It was the first time I ever tried to teach a chicken anything.

PHILOSOPHER-SCIENTIST: Was it very hard to do?

TINNY: It was extremely easy.

PHILOSOPHER-SCIENTIST: It must have taken a long time though.

TINNY: It only took about ten minutes.

PHILOSOPHER-SCIENTIST: That seems almost impossible.

TINNY: I was astounded. I had never so clearly seen learning take place before.

PHILOSOPHER-SCIENTIST: How were you able to do such a remarkable thing? Most people wouldn't have the slightest idea how to begin teaching a chicken.

TINNY: I simply put the principles of learning I had read into practice. It was during those ten minutes, while I was teaching that chicken, when I came to realise what an incredibly powerful tool these principles of learning are. I realised that with these laws of learning there was no goal which could not be reached.

PHILOSOPHER-SCIENTIST: Would you tell me exactly how you were able to teach the chicken those tasks?

TINNY: I'll describe the process in detail later, but first I want to start at the beginning and tell you about the laws of learning. Actually it's not really important how I taught the chicken those tasks. The importance of that experience is that it confirmed the truth and power of the principles of learning.

PHILOSOPHER-SCIENTIST: If they are so powerful couldn't they be dangerous in the wrong hands?

TINNY: Terrifyingly dangerous, but that also I'll discuss later. I really want to tell you about these laws of learning in the sequence that I came to know them.

PHILOSOPHER-SCIENTIST: The way you choose to disclose these truths is the right way for you. Please begin.

TINNY: As I describe these principles of learning I'll try to make them clear by naming them, defining them, and providing examples. It would help me best to explain them if you would ask lots of questions. The principles themselves are relatively few and fairly simple, but there is a never ending complexity to their usage. The more I learn about them the greater my understanding of their potential.

PHILOSOPHER-SCIENTIST: Don't worry, I never run out of questions.

TINNY: I'll start by describing the simplest kind of learning. Sometimes instead of using the word 'learning' I'll use the word 'conditioning'. They mean just about the same thing but in some situations one term seems to fit better than the other.

PHILOSOPHER-SCIENTIST: I'll remember that, in these discussions learning and conditioning mean roughly the same thing.

TINNY: Something that really amazed me when I came across these principles of learning is that they have been known for less than one hundred years. People have been learning by them and using them to teach others for as long as there have been human beings, but only during this century did we come to realise that learning took place according to specific laws just like all other aspects of material existence.

PHILOSOPHER-SCIENTIST: We are often slowest in coming to know ourselves. Human beings were long considered to be set apart from all else that exists. Human beings were thought to be sacred and should not be studied.

TINNY: I think all that exists is sacred; but, I don't believe there is anything that should be considered beyond study.

PHILOSOPHER-SCIENTIST: How did anyone first discover how learning takes place?

TINNY: It was first discovered accidentally while medical experiments were being conducted. Scientists were trying to find out how salivation takes place. They were working with a dog and had a mechanism that blew meat powder into a dogs mouth so they could determine how much saliva the dog produced with different amounts of meat powder. They found something they weren't expecting, sometimes the dog would begin to salivate before there was any meat powder in its mouth.

PHILOSOPHER-SCIENTIST: That must have surprised them.

TINNY: Since they were scientists they decided to look carefully at how their experiment was set up in hopes of finding some logical reason for this unexpected happening. What they noticed was that one of their team, whose job it was to feed the meat powder to the dog, always entered the room wearing a white lab coat immediately before the experiment began. They realised that the dog would begin to salivate as soon as it saw this lab assistant in the white coat.

PHILOSOPHER-SCIENTIST: I guess they would have asked themselves, "why did this happen?"

TINNY: That's the scientific way of thinking. If you come across anything that is unexplained you ask why.

PHILOSOPHER-SCIENTIST: How did they go about finding out what it was about the lab assistant which caused the dog to salivate?

TINNY: At first they thought it was because the dog had come to know and perhaps like the lab assistant that caused the salivation to occur. They tested this idea by checking to see if the dog salivated when other people entered the room. No salivation occurred, so they thought they might have come up with the solution.

PHILOSOPHER-SCIENTIST: Were they right?

TINNY: No. Those others who entered the room were not wearing white coats. It turned out the dog would salivate when anyone wearing a white lab coat entered the room.

PHILOSOPHER-SCIENTIST: Do you mean it was the white lab coat and not the person that caused the dog to salivate?

TINNY: That's what they discovered.

PHILOSOPHER-SCIENTIST: I could almost imagine that seeing a person the dog knew and liked might bring about some salivation; but, it seems extremely unlikely there would be anything about a white lab coat that would cause a dog to salivate.

TINNY: To those who understand learning today the reason is obvious, but at that time the scientists were probably mystified.

PHILOSOPHER-SCIENTIST: Well, why did the white lab coat cause the dog to salivate?

TINNY: Because the dog had been conditioned to salivate when it saw someone enter the room wearing a white lab coat.

PHILOSOPHER-SCIENTIST: Since you said the word conditioned means practically the same the same thing as the word learned, do you mean the dog learned to salivate when he saw someone wearing a white lab coat?

TINNY: That's what I mean, but as I describe the learning process you'll see why I said sometimes the word conditioned seems to fit the circumstances better.

PHILOSOPHER-SCIENTIST: I'd like to hear in detail how this conditioning took place.

TINNY: We'll start by considering the original experiment. Meat powder was placed in the dogs mouth and the dog salivated. Each time the dog received a certain amount of meat powder it would produce, on the average, some certain number of drops of saliva. Here I'll have to introduce several words that describe different parts of this process.

PHILOSOPHER-SCIENTIST: Are these scientific terms or are they common terms?

TINNY: Actually they are both, and they mean pretty much the same thing in both contexts. When they are used in the scientific sense though, their meaning is more specific.

PHILOSOPHER-SCIENTIST: What are those words?

TINNY: There are three words; stimulus, response, and reflex. Actually, I should probably also define the word elicit. A stimulus is something that brings about action. In the example we have been talking about the meat powder is the stimulus. The word elicit means to bring something about, to cause something to happen. The stimulus, meat powder, elicits or brings about salivation, which in this case is the response. A response is a reaction to or result from a stimulus. The stimulus elicits a response which in this case is a way of saying the meat powder causes salivation to take place. This whole process is called a reflex. When a dog gets food in its mouth it salivates. A reflex is a fixed relationship between a stimulus and a response where the stimulus elicits the response.

PHILOSOPHER-SCIENTIST: Do reflexes work the same way in people?

TINNY: They are very similar. Candy in the mouth of a child will cause salivation.

PHILOSOPHER-SCIENTIST: Are there many reflexes?

TINNY: There are quite a few. Some are obvious and some take place inside our bodies which we aren't aware of. When a doctor taps your knee in the right place with a little hammer your leg will jerk. If someone makes a quick move towards your eyes you will blink. Those are examples of a couple of common reflexes. All reflexes are natural responses that are elicited by stimuli in the environment. That is the way people and animals are made. Certain things which happen to our bodies bring about certain natural responses. That is the way our muscles, nerves, and brains are organised.

PHILOSOPHER-SCIENTIST: Would even the simplest animals have some reflexes?

TINNY: Even single celled animals have natural reflexive responses to certain stimuli; and they don't even have brains in the usual sense of the word.

PHILOSOPHER-SCIENTIST: This still doesn't explain why the dog salivated when it saw someone in a white lab coat.

TINNY: The dog didn't learn to salivate when it had meat powder in its mouth, it did that naturally. Neither the stimulus nor the response was learned, they were not conditioned. The natural stimulus could then be called the unconditioned stimulus because it was unlearned, and the natural response could be called the unconditioned response because it was unlearned. The unconditioned stimulus, meat powder, naturally elicited the unconditioned response, salivation. In the case of this experiment, shortly before the dog was given the unconditioned stimulus, meat powder, it saw someone wearing a white lab coat. What is believed to have happened is that by being associated with the unconditioned stimulus, meat powder, the person in a white lab coat became a stimulus that could elicit salivation almost like the meat powder did. The dog learned, or was conditioned, to respond to the stimulus of a person in a white lab coat in much the same way it had responded to the meat powder. In such a situation the person in a white lab coat would be called a conditioned stimulus because it was learned. When the conditioned stimulus, the person in a white lab coat, elicits salivation, the salivation is now called a conditioned response because it was learned.

PHILOSOPHER-SCIENTIST: I can see why the meat powder and the person in the white lab coat are considered different types of stimuli; but since the dog salivates because of either the meat powder or the white coated lab assistant why is salivation called an unconditioned response when it is elicited by someone in a white lab coat? Both of the responses are salivation, they are the same.

TINNY: They're not exactly the same. The dog might salivate somewhat less because of the lab assistant than it would to the meat powder; but that's not the reason the responses have different names. Salivation brought about by the meat powder is natural or unconditioned and salivation brought about by the white coated lab assistant is learned or conditioned. The dog will always salivate when it has meat powder in its mouth, but it won't always salivate when it sees someone in a white lab coat.

PHILOSOPHER-SCIENTIST: I understand the circumstances which existed that you say conditioned the dog to salivate when it saw the white coated assistant, but why did this conditioning occur? What is it about the lab assistant coming into the room just before the dog had the meat powder placed in its mouth that later resulted in the dog salivating in the presence of the white coated lab assistant without the meat powder being present?

TINNY: Seeing the lab assistant in the white coat originally had no effect on the dog's salivation; in such a situation the white coated lab assistant could be called a neutral stimulus since no salivation response was initially elicited. As it turns out, if the lab assistant had entered the room after the dog ate the meat powder, rather than immediately before, the dog would never have been conditioned to salivate when it saw the white coated lab assistant. In such a circumstance the white coated person would never have become a conditioned stimulus which could elicit the response of salivation. The critical factor in this type of learning experience is the pairing of the natural unconditioned stimulus, the meat powder, and the previously neutral stimulus, the white lab coat. For this type of learning to take place the dog had to see the white lab coat just prior to getting the meat powder. In this type of learning situation you begin with a naturally occurring reflex action, where a certain stimulus regularly elicits a certain response. A neutral stimulus can then be chosen and must be presented just before the neutral unconditioned stimulus occurs. When this is done the previously neutral stimulus will take on the characteristics of the natural stimulus and will elicit a similar response.

PHILOSOPHER-SCIENTIST: Could something other than the person in a white lab coat also be made into a stimulus that would bring about salivation?

TINNY: Actually that was one of the first thoughts those scientists had when they discovered this new type of learning. They decided to use a very different kind of stimulus. They chose to use a bell. In this situation the relationship between the meat powder and the salivation response remained the same, but now the experiment was arranged so that a mechanical device would put the meat powder in the dog's mouth with nobody in the room. This time the neutral stimulus that was presented just before the meat powder was a bell.

PHILOSOPHER-SCIENTIST: And did the dog become conditioned to salivate when the bell rang?

TINNY: After only a few pairings of the meat powder and the bell the conditioning began to take effect, and the dog began to salivate when the bell was sounded without any meat powder.

PHILOSOPHER-SCIENTIST: This conditioning seems to occur quite suddenly.

TINNY: Not really. As I said, after only a few pairings of the meat powder and the bell the dog began to salivate when the bell sounded alone, but, the bell wasn't nearly as effective at eliciting salivation as the meat powder was.

PHILOSOPHER-SCIENTIST: How was it different?

TINNY: When the bell sounded the dog began to salivate later and produced much less saliva than was elicited by the meat powder.

PHILOSOPHER-SCIENTIST: It seems that after just a few pairings of the bell with the meat powder the dog was only partly conditioned to salivate when it heard the bell alone.

TINNY: Most learning takes place gradually through a series of small steps. After a few pairings of the bells and the meat powder the learning process has only just begun. After quite a few pairings of the bell and the meat powder the salivation response would have been fully conditioned. The bell stimulus alone would then elicit a salivation response almost as fast as the natural stimulus, meat powder, and there would be almost as many drops of saliva.

PHILOSOPHER-SCIENTIST: Once the new reflex is learned, in this case salivation being elicited by a bell, does it remain effective forever?

TINNY: While natural reflexes remain in effect forever, the conditioned reflex will fade out over time. Each time the bell is sounded without being paired with the meat powder, the salivation response will fade to some degree.

PHILOSOPHER-SCIENTIST: Is there a name for this process when conditioning loses its effects?

TINNY: It is called extinction. Extinction in this case refers to the decrease in the power of conditioning which takes place when the conditioned stimulus, the bell, is repeated without being paired with the natural stimulus, the meat powder.

PHILOSOPHER-SCIENTIST: Does the strength of the conditioned stimulus decrease suddenly during extinction?

TINNY: No, it decreases gradually. Each time the bell is sounded without the meat powder it will take a little longer for salivation to begin and there will be fewer drops of saliva. After the bell has been sounded quite a few times, without being paired with the meat powder, sounding the bell will no longer elicit the salivation response.

PHILOSOPHER-SCIENTIST: I understand the process by which a previously neutral stimulus like the lab coat or the bell can come to elicit the response of salivation through conditioning, and I understand the process by which a conditioned stimulus like the lab coat or the bell can lose the power to elicit the response of salivation by extinction; but, I would like to know why it happens. Just because the bell is presented immediately before the meat powder, why does this condition the dog to salivate when the bell is presented alone? And once the dog has learned to salivate to the sound of the bell, why does that conditioning disappear if the bell is sounded lots of times without being paired with the meat powder?

TINNY: Of course I couldn't tell you what really goes on in the mind of a dog while these conditioning and extinction processes are taking place; but, I can make a pretty good guess. In the brain of any animal the neurones, through their various interconnections, perceive and interpret information from all sources of the environment. The interconnections of these neurones also store information about past experiences. This stored information is called the memory. The holistic relationship between the memory and the perceptual and interpretative processes in the brain determines how the animal will behave, both on the conscious and subconscious level. When the various sensory nerves in the dog's mouth react to the meat powder they send a message to the brain. This message is perceived and interpreted by the brain and matched with stored information. A holistic analysis of this perception, interpretation, and stored information results in a message from the brain directing that saliva be produced in the mouth. The dog is born with these particular neural connections. A dog's inherited response to the stimulus of meat powder in the mouth is to salivate. It is this type of inbuilt neuronal connection which is called a reflex. When the dog hears the bell for the first time it means nothing. If the bell is loud it might startle the dog, which is another reflex, but it will have no effect on salivation. This is because in that situation the holistic analysis of perception, interpretation, and stored information does not naturally include anything to do with salivation. As soon as the conditioning process begins, and the bell is presented just before the meat powder, the bell becomes part of the holistic analysis which takes place in the brain. This analysis soon comes to accept that there is a relationship between the bell and the meat powder. Since the bell is always sounded just before the meat powder is presented the bell then becomes a cue which allows the holistic analysis to arrive more quickly at the conclusion that the appropriate response to the situation will be the response of salivation. To react quickly and appropriately is a survival tactic of great importance. Mechanisms which allow the animal to react more quickly and appropriately in the varied situations that may arise have been incorporated into the genetic information stored in the chromosomes of all animals. It is one of these survival mechanisms which allows the dog to be conditioned to salivate to a bell which has been paired with the natural stimulus of the meat powder. Each time the bell is paired with the meat powder the holistic analysis, which is a logical system, can be a little more sure that the sound of the bell truly signals the coming of the meat powder. It is for this reason that the early pairings of the bell and meat powder don't result in immediate salivation or very much saliva being produced. In the early stages of the conditioning process the holistic analysis is tentative in its acceptance of the knowledge that the bell will be followed by the meat powder and so responds cautiously. After many pairings of the bell and the meat powder the holistic analysis comes to accept more fully the certainty that the bell will be followed by the meat powder and so responds to the bell almost as quickly and strongly as to the meat powder.

PHILOSOPHER-SCIENTIST: After the dog becomes conditioned to salivate in response to the bell this new reflex will continue only so long as the holistic analysis has good reason to expect meat powder to follow after the bell has sounded.

TINNY: And if the pairings of the meat powder with the bell are discontinued, and the bell is presented many times alone, the holistic analysis will eventually come to the conclusion that the bell no longer serves as a cue to indicate the meat powder is forthcoming. This extinction process will be gradual for the same reason the conditioning process was gradual. When first the meat powder is not presented after the bell holistic analysis cannot be certain that the relationship no longer exists and that the bell can no longer be used as a cue to know that the meat powder is forthcoming. Just as the holistic analysis is tentative in the beginning of the conditioning process it is tentative in the beginning of the extinction process. The holistic analysis responds cautiously and begins gradually to increase the time until salivation begins and slowly decrease the amount of salivation. After many soundings of the bell without being followed by meat powder the holistic analysis can be quite certain that the bell will no longer be followed by the meat powder so discontinues salivating after the bell is sounded.

PHILOSOPHER-SCIENTIST: So the greater the expectation the bell will be followed by the meat powder the stronger will be the conditioning of the salivation response. And the less the expectation the bell will be followed by the meat powder the more complete will be the extinction of the salivation response.

TINNY: Expectation is a word that relates better to human level consciousness, but generally that is the case.

PHILOSOPHER-SCIENTIST: This explains why the conditioned stimulus, the bell, must be presented just before the unconditioned stimulus, the meat powder, doesn't it?

TINNY: That's right. If the bell was sounded long before the meat powder was presented no connection between the two stimuli would be made in the holistic analysis. If the bell were sounded after the meat powder was presented it could not serve as a cue that the meat powder was forthcoming and so would not be considered relevant in the holistic analysis.

PHILOSOPHER-SCIENTIST: If the dog had first been conditioned to respond by salivating to the bell stimulus, and then that response was fully extinguished by repeated presentations of the bell never followed by the meat powder, could you condition the dog a second time to salivate in response to the bell alone?

TINNY: You could, and the conditioning process would be quicker the second time.

PHILOSOPHER-SCIENTIST: Why would the conditioning process be quicker the second time?

TINNY: It once again has to do with the holistic analysis taking place in the dog's brain. The first time the conditioning procedure was experienced information regarding the bell was not included in the holistic analysis. It took a number of pairings of the bell and the meat powder for the bell to become a relevant factor in the holistic analysis. After the salivation response to the bell was completely extinguished the information regarding the bell remained in the memory, but when the holistic analysis took place it was no longer considered a relevant factor. The second time the conditioning procedure was done, with meat powder once again being presented shortly after the ringing of the bell, the holistic analysis recalling the past relevance of the bell does not take so long to accept the knowledge the meat powder will be forthcoming after the bell has rung.

PHILOSOPHER-SCIENTIST: What would happen if the dog underwent three, four or more similar conditioning procedures?

TINNY: Each time the conditioning procedure is begun anew the dog would learn more quickly to respond to the bell stimulus by salivating.

PHILOSOPHER-SCIENTIST: How quick could this conditioning procedure become?

TINNY: The conditioning procedure could eventually become so efficient that presenting the meat powder right after the bell was rung just one time would be enough to recondition the dog to salivate to the bell alone.

PHILOSOPHER-SCIENTIST: That's awfully quick.

TINNY: Learning, given the right circumstances, can be a very efficient process. Each time the dog is reconditioned the accumulated information stored in memory enables the holistic analysis to reach a conclusion more quickly about whether or not the bell is a true cue as to whether the meat powder is forthcoming.

PHILOSOPHER-SCIENTIST: If each time the conditioning procedure is begun anew it occurs more quickly, does the same hold true for the extinction procedure?

TINNY: It does. Each time the extinction procedure is begun anew the accumulated information stored in memory enables the holistic analysis to more quickly reach the conclusion that the bell no longer serves as a cue that meat powder is forthcoming.

PHILOSOPHER-SCIENTIST: Does this type of conditioning we have been discussing have a name?

TINNY: I know of at least three different names this process has been called. I usually think of it as classical conditioning because it was the first and simplest type of conditioning that came to be scientifically understood.

PHILOSOPHER-SCIENTIST: Would you give me a short explanation of classical conditioning?

TINNY: When you present a neutral stimulus shortly before some other stimulus, the unconditioned stimulus, which already has the ability to bring about a certain response, and this previously neutral stimulus, when presented alone, takes on the ability to elicit essentially that same response, classical conditioning has taken place.

PHILOSOPHER-SCIENTIST: Classical conditioning works with people also, doesn't it?

TINNY: It works the same way for all animals and human beings. The more highly developed the level of consciousness the more complex are the circumstances of the conditioning process. At the human level the holistic analysis is much more sophisticated and wide ranging than in any animal, therefore many more factors are included in the classical conditioning process.

PHILOSOPHER-SCIENTIST: Could you give me an example of how classical conditioning occurs with human beings?

TINNY: There is a situation that sometimes occurs with young children that is very similar to the circumstances during the salivation experiment with the dog when classical conditioning was first discovered. This involves the situation where a young child is first taken to a doctor, perhaps to receive a painful treatment. The doctor might be wearing a white coat and be a friendly person whom the child likes at first meeting. While the doctor is treating the child the child experiences pain because of the treatment. The child responds to the painful stimulus by crying and trying to get away from the doctor, which is a common way in which young children respond to things that cause them pain. Now suppose a few months later the child goes to another doctor, as soon as this doctor appears wearing a white coat the child cries and tries to run away from the doctor. This time the child is responding to the white coat in the same way the pain had been responded to. The white coat was originally a neutral stimulus having no particular effect on the child. The pain was originally an unconditioned stimulus, a stimulus that naturally elicited crying and running away. When the white coat was paired with the pain, the white coat took on the ability of the pain to bring about crying and running away. The white coat became a conditioned stimulus which would elicit crying and running away on its own. Since the avoidance of harm is a survival tactic that has been incorporated into the genetic make-up of human beings, our brains are structured to learn anything that can aid us to avoid pain. The earlier we can recognise a situation that might cause us harm the more effectively we can avoid that harm. When the child first saw a doctor in a white coat, the white coat would have no special significance to the holistic analysis taking place in the child's brain. The child would respond to the doctor as to any other stranger. After being caused pain while being treated by the doctor the information about the circumstances of the pain were stored in the child's memory. The next time, when the child went to another doctor, the child perceiving the white coat matched this perception with the stored information regarding similar circumstances. The holistic analysis no longer considered the white coat to be a neutral stimulus but now understands the white coat as a cue that harm might be coming. The holistic analysis, which as part of its function advises action to avoid harm, indicates that crying and running away is the appropriate response to the situation.

PHILOSOPHER-SCIENTIST: Is the holistic analysis the same as the mind?

TINNY: The holistic analysis is one of the functions of consciousness; it is an aspect of mind, but it is not all that mind is.

PHILOSOPHER-SCIENTIST: In human beings is this holistic analysis conscious?

TINNY: At the human level the holistic analysis has both conscious and unconscious aspects. The lower the level of consciousness the more the holistic analysis is an unconscious process. The higher the level of consciousness the more the holistic analysis is a conscious process.

PHILOSOPHER-SCIENTIST: And when consciousness reaches perfection?

TINNY: At the level of perfected consciousness there are no unconscious processes. The holistic analysis is done with complete awareness. At this level there is nothing which is not perceived, nothing which is not correctly interpreted, and no information which is not known; perfect perception, perfect understanding, and perfect memory. As would be expected, the holistic analysis is then always perfectly logical and correct.

PHILOSOPHER-SCIENTIST: It appears that holistic analysis also envolves.

TINNY: There is nothing that does not envolve. The development of the holistic analysis can be traced back to the beginning of the physical universe as can all other things.

PHILOSOPHER-SCIENTIST: Classical conditioning seems to be a rather limited type of learning experience. It doesn't seem it could account for the great complexity of learning that takes place at either the animal or the human level.

TINNY: There is a much more comprehensive learning process than classical conditioning.

PHILOSOPHER-SCIENTIST: What is this broader learning process called?

TINNY: Just as classical conditioning has several names, this greater learning process has several names. If I had to name this process I would call it operant conditioning.

PHILOSOPHER-SCIENTIST: Is operant conditioning the most accepted name for this broad type of learning?

TINNY: It is.

PHILOSOPHER-SCIENTIST: Would you give me a brief explanation of operant conditioning?

TINNY: Operant conditioning, while not a very familiar term, is very commonly practised in everyday life. Much of operant conditioning involves what we commonly call reward and punishment. Operant conditioning is a scientific way of looking at how that which follows a response affects that response in the future. Very simply if any response is followed by a reward that response will tend to increase in the future; and, if any response is followed by punishment that response will tend to decrease in the future.

PHILOSOPHER-SCIENTIST: That sounds both simple and logical.

TINNY: These laws of learning are always logical, but they can also be quite complex. There is much more to operant conditioning than those very simple descriptions of reward and punishment. There is no aspect of our lives not touched by these laws of learning. We must know these laws of learning to more perfectly manifest our great potential for freewill.

PHILOSOPHER-SCIENTIST: I'm looking forward to your explanation of all these laws of learning.

TINNY: There is so much to know about these laws of learning I almost don't know where to begin. This discussion will need many new terms defined, and examples given of these laws in practice. Luckily, since all knowledge is linked and all truth interconnected, all the varied aspects of operant conditioning will fall into place and allow a comprehensive understanding of the whole beyond the scope of my explanations.

PHILOSOPHER-SCIENTIST: Perhaps you could start by explaining how operant conditioning is different from classical conditioning.

TINNY: I could also tell you how they are the same, but I'll save that for later. The main difference between classical conditioning and operant conditioning is in the order in which the stimulus and the response occur. In classical conditioning the controlling stimulus occurs before the response. We say the stimulus elicits the response. In the example given, the dog really has no choice but to salivate when it has meat powder placed in its mouth. The stimulus of the meat powder very directly causes the salivation to occur. It is an involuntary response. After the dog is conditioned to salivate to the previously neutral stimulus of the bell it has very little choice in that situation either. In that case the salivation brought about by the bell is also involuntary. In classical conditioning it could be said the stimulus controls the response. What happens in operant conditioning is quite different. There is both a stimulus and a response involved in this type of learning also but they occur in a different sequence than in classical conditioning. Importantly, the stimulus has a different relationship with the response; it influences rather than controls. The response which is involved in operant conditioning is also very different in that it is voluntary, rather than involuntary as in classical conditioning.

PHILOSOPHER-SCIENTIST: If the sequence in which the stimulus and response occur is different, the stimulus must follow the response in operant conditioning.

TINNY: That's true. In operant learning the influencing stimulus comes after the response. The response, which is voluntary, is followed by a stimulus. Also, the nature of the stimulus which follows the response has an influence on the occurrence of that response in the future. The influence of the stimulus might result in more responses, less responses, or changed responses in the future.

PHILOSOPHER-SCIENTIST: What does the word 'operant' mean?

TINNY: Operant means 'operate upon'. It refers to the fact that all responses operate upon the environment. The change in the environment brought about by a response becomes the stimulus. All responses effect some change in the environment, and these changes in the environment will have some effect on the nature of the response in the future. That is why this type of learning is called operant conditioning. Operant conditioning is a description of the relationship between responses and the changes which follow those responses.

PHILOSOPHER-SCIENTIST: When you use the word 'environment' what do you mean?

TINNY: Environment is one of the most inclusive words in our language. It has been used to describe all surrounding things, conditions, and influences. That definition is how I mean the word environment to be understood, with the exception of one word which I must remove.

PHILOSOPHER-SCIENTIST: Which word would you remove from that definition of environment?

TINNY: I would have to take out the word "surrounding". The usual understanding of environment, as indicated by the word surrounding, implies the environment is everything which is external. It says the environment is that which surrounds me or that which surrounds you. I say my environment includes me and your environment included you. I define the environment as all things, conditions, and influences.

PHILOSOPHER-SCIENTIST: I don't see how it could rightly be otherwise.

TINNY: Later it will become clear how this misunderstanding of the true nature of the environment has restricted the potential of personal development.

PHILOSOPHER-SCIENTIST: I'm sure it will. For now I would like to ask you to further explain a few more of the words you have already used. Some of these words you have already defined when you were explaining classical conditioning, but they seem to mean something different now that you are explaining operant conditioning.

TINNY: Which words are those?

PHILOSOPHER-SCIENTIST: In particular the words 'stimulus' and 'response'. You said a stimulus is something that brings about an action, and you said a response is a reaction to a stimulus.

TINNY: That's the way I defined them all right. I would stand by those definitions. It happens those definitions of 'stimulus' and 'response' fit particularly well with the way stimulus and response occur in classical conditioning, but those definitions I gave were general. They apply to stimulus and response in a much broader context than just classical conditioning. More generally, saying that a stimulus brings about a reaction means that it is perceived. Anything that can be perceived is a stimulus.

PHILOSOPHER-SCIENTIST: If perception is a reaction to a stimulus is perception then a response?

TINNY: Yes it is. A response is a reaction to a stimulus. A perception is a reaction to a stimulus. A perception is a form of response.

PHILOSOPHER-SCIENTIST: This is getting complicated. Every response is an action. Every action may be perceived. Anything that can be perceived is a stimulus. A response is also a stimulus.

TINNY: That's true. Every response is a stimulus.

PHILOSOPHER-SCIENTIST: And I suppose every stimulus is a response.

TINNY: That's true also, every stimulus is a response.

PHILOSOPHER-SCIENTIST: How can this be?

TINNY: This is the nature of physical existence. Existence in the material plane is a sea of causality. Each action is affected by some stimulus; and each action, as soon as it occurs, becomes a stimulus that will provoke further action. Actually, each stimulus brings about innumerable responses and each response serves as innumerable stimuli.

PHILOSOPHER-SCIENTIST: All of this because the physical universe is a dynamic web of inseparable energy patterns.

TINNY: Exactly. It is important to understand these laws of learning not as separate concepts but as an integral part of the unified theory of existence.

PHILOSOPHER-SCIENTIST: So the same conditions are true in both the physical universe and in learning. Every stimulus will have some effect on future actions, and every action will have some effect on future stimuli.

TINNY: In classical conditioning the relationship between the stimulus and the response is most simple and most clear. A certain stimulus elicits a certain response. In operant conditioning the relationship between the stimulus is less simple and less clear. The laws of learning describe the different relationships between the stimulus and the response and the effects of those various relationships.

PHILOSOPHER-SCIENTIST: I understand the meaning of stimulus and response better now, but still not perfectly.

TINNY: Rather than defining a lot of new terms right now I'd like to start explaining these laws of learning and define the meaning of new words and concepts as they arise.

PHILOSOPHER-SCIENTIST: That will be fine.

TINNY: Virtually all of operant conditioning involves forms of reward or punishment. Reward is often referred to as reinforcement. In some circumstances the word 'reinforcement' is more appropriate than reward. Reinforcement always increases the probability that a response will occur in the future given similar circumstances. Punishment always decreases the probability that a response will occur in the future given similar circumstances. Reward increases responding; punishment decreases responding.

PHILOSOPHER-SCIENTIST: Perhaps a simple example of reinforcement and punishment would make these laws of learning easier to understand and discuss.

TINNY: As we discuss operant conditioning many of the examples I'll be giving will be about the learning experiences of animals.

PHILOSOPHER-SCIENTIST: Will the basic laws of learning involved apply equally to human beings?

TINNY: The basic principles will be identical.

PHILOSOPHER-SCIENTIST: Why don't you give only examples of human learning then?

TINNY: Because although the principles are identical the applications are made much more complex due to the high level of human consciousness. It is always easier to see and understand basic principles at the lower levels of material development. Don't worry though, I'll include plenty of examples of human learning experiences after we have covered the basic principles. All things must progress through a series of successive small steps. Learning is no exception.

PHILOSOPHER-SCIENTIST: First then, an example of learning by reinforcement.

TINNY: There is one more thing I need to describe first. Since we want to discuss the basic principles as simply as possible we need an experimental situation where all the different parts of the learning process are obvious. To achieve this goal scientists have designed experimental chambers where animals can take part in these learning experiences.

PHILOSOPHER-SCIENTIST: What kinds of animals take part in these learning experiments?

TINNY: When the experimental learning chambers are used they are usually restricted to four kinds of animals; pigeons, chickens, rats, and monkeys.

PHILOSOPHER-SCIENTIST: Do you think it's right to use those animals for these learning experiments?

TINNY: As in all relationships between humans and animals, if the experience is enjoyable and beneficial to the animal it should be alright.

PHILOSOPHER-SCIENTIST: Will all of the experiments you'll be telling me about meet those requirements?

TINNY: Unfortunately no. Some of the experiments have been quite horrible. I could never do such things myself, and when the new worldview prevails researchers into learning will find ways to further knowledge without bringing harm to animals.

PHILOSOPHER-SCIENTIST: Do you feel alright using the knowledge that has been gained at the expense of the suffering of animals?

TINNY: Once new knowledge becomes part of the collective human consciousness it cannot be ignored. Truth is always independent of its source.

PHILOSOPHER-SCIENTIST: Is there anything intrinsically wrong in the use of these experimental learning chambers?

TINNY: Animals during their lives experience many different environmental circumstances just as people do. There is nothing wrong with an animal having the experience of being in an experimental learning chamber. As long as the animal is well treated and comes to no harm there is nothing wrong with the experience.

PHILOSOPHER-SCIENTIST: You can finish explaining the characteristics of these experimental chambers now

TINNY: These experimental chambers always contain at least three specific features - a mechanism which the animal can manipulate as its response; a means to provide the reinforcing or punishing stimulus, with food usually being used as the reinforcing stimulus; and, a visual or auditory signal, such as a light or buzzer, which can be used as a cue.

PHILOSOPHER-SCIENTIST: Why is a cue needed during these learning situations?

TINNY: It will be clear as soon as I describe the operant learning situation.

PHILOSOPHER-SCIENTIST: What kind of mechanism is used that the animal manipulates as it responds?

TINNY: For rats and monkeys there is usually a lever that they can press. For pigeons and chickens there is a disc they can peck. The cue is usually a light which can be switched on or off. Sometimes it can be switched to different colours. In the experimental chambers used for pigeons and chickens the light is usually behind the disc that the birds peck. In the chambers used for rats and monkeys the light is usually placed above the lever.

PHILOSOPHER-SCIENTIST: How is the food given to the animal as a reward?

TINNY: Pigeons and chickens are usually given bird seed which is in a little container called a food hopper. The hopper is concealed behind a wall and moves into place so the birds can eat for a few seconds each time reinforcement is given. Rats get food pellets and monkeys receive small pieces of fruit in a similar manner.

PHILOSOPHER-SCIENTIST: I think I have a fair idea now of what these experimental chambers are like.

TINNY: Good, now I can describe a very simple example of learning through reinforcement. If a rat enters one of these learning chambers for the first time it will wander around and explore its new surroundings. This is a natural behaviour with rats. Somewhat humanising the rat's motivation, you could say it was inquisitive. It might take several minutes, but eventually the rat will press the lever during its exploration. The action of pressing the lever is the response to be conditioned by operant means. If immediately after the rat presses the lever it is given a food pellet it will soon spend all its time in the cage pressing the lever, at least as long as it is hungry. This would be the simplest type of reinforcement possible. In this example the response is lever pressing and reinforcing stimulus is food. Each time the rat presses the lever it is immediately given a food pellet. As I described operant conditioning, it is concerned with how the events which follow a response affect the nature of that response in the future. In this example of reinforcement each response of lever pressing is followed by the presentation of the positive stimulus, food. Being given food after each lever press increases the amount of lever pressing that the rat engages in.

PHILOSOPHER-SCIENTIST: Does being given food after each lever press cause the rat to press the lever more often?

TINNY: That is an important point to understand. The food does not cause the rat to press the lever more often. It is the internal condition of the rat that causes the increase in lever pressing.

PHILOSOPHER-SCIENTIST: It appears that the food elicits lever pressing.

TINNY: Things are often not as they appear. If it was true that the food caused lever pressing the rat would have no choice but to press the lever. In this situation, though, the rat should be thought of as choosing to press the lever. Instead of the food eliciting the response, it is more accurate to say that the rat emits a response which is followed by the presentation of food.

PHILOSOPHER-SCIENTIST: How is the word 'emit' different from the word 'elicit'?

TINNY: 'Elicit' means to bring about, implying external control. The word 'emit' means to send out, implying internal control.

PHILOSOPHER-SCIENTIST: Is there any way to prove that lever pressing is a voluntary response chosen by the rat rather than an involuntary response caused by the food.

TINNY: It can be shown quite clearly. The learning situation in this example will only result in increased lever pressing if the rat is hungry. If the rat had eaten its fill just before entering the experimental chamber the food pellets, which followed the few lever presses that naturally occur as the rat explored its new environment, would have had no effect on how often the lever was pressed. The rat would not spend all its time standing by the lever pressing it. I think this can best be explained by looking at the holistic analysis taking place in the rat's brain during these experiences. To a hungry rat obtaining food will be a primary consideration of this holistic analysis. Anything which provides a means to obtain food is valuable information during this period. Before the rat first presses the lever the holistic analysis includes no relationship between lever pressing and obtaining food. As soon as lever pressing is immediately followed by food a connection between the two begins to form. At first the holistic analysis cannot be certain the response of lever pressing will be followed by food so the rate of lever pressing does not increase greatly. Since rats are fast learners it doesn't take very many instances when food follows lever pressing for the holistic analysis to become quite certain of the relationship between the two. You could say the rat has learned a way to obtain food. As long as the rat is hungry the holistic analysis will continue providing advice that the lever pressing is an appropriate response which will obtain food. When the rat is no longer hungry the information that food can be obtained by lever pressing remains stored in memory, but now the holistic analysis is no longer concerned with obtaining food. Now the holistic analysis would advise that lever pressing was not of benefit. Rats, just as most animals, do not act unless it is for some benefit. The rat would no longer press the lever very often.

PHILOSOPHER-SCIENTIST: How about if the rat was in the chamber long enough to get hungry again?

TINNY: The stored information indicating food could be obtained by pressing the lever would be available to the holistic analysis. When once again interested in getting food the rat has learned and remembered what to do to get food. If it became hungry the holistic analysis would advise pressing the lever to obtain food. The rat would once again begin pressing the lever at some high rate.

PHILOSOPHER-SCIENTIST: I see what you meant when you said it was not the food that caused the rat to press the lever, but that it was some inner condition of the rat that caused it to press the lever.

TINNY: The food has an influence, but it is not a cause. The holistic analysis taking place in the rat's brain evaluates all the pertinent factors, certainly including the rat's immediate need for food. It is this holistic analysis which mediates the degree of influence the food will be allowed.

PHILOSOPHER-SCIENTIST: It would seem that the holistic analysis has something to do with freewill.

TINNY: The holistic analysis is a critical factor in the degree to which freewill can be expressed at all levels of material development.

PHILOSOPHER-SCIENTIST: Would you explain once again what is included in the holistic analysis?

TINNY: The holistic analysis is a dynamic process, it is always undergoing change. Any form of material existence is constantly receiving many stimuli from the environment. If the particular material form is a rat, as in the example we have been discussing, the holistic analysis takes place mainly in the brain. There are many stimuli reaching the rat. These stimuli are received by the rat's sensory nerves and transmitted to the brain. The brain interprets these sensory inputs and matches them with appropriate memory storage. This interaction between perception, interpretation, and the stored information of memory results in an evaluation of all these factors in relation to the general conditions and circumstances of the rat. This process is best thought of as a holistic analysis.

PHILOSOPHER-SCIENTIST: Is there any difference at the human level?

TINNY: In addition to perception, interpretation, and memory, which are the crucial factors at the animal level, self-reflective consciousness is included at the human level.

PHILOSOPHER-SCIENTIST: How does this addition of self-reflective consciousness affect the holistic analysis?

TINNY: Self-reflective consciousness allows a much greater range of variables to be considered by the holistic analysis which takes place in the human brain. This self-reflective consciousness becomes, in effect, another source of environmental influence. The effect of self-reflective consciousness is the third factor of environmental influence, inner speech.

PHILOSOPHER-SCIENTIST: Is this the reason you felt it necessary to define environment as including the self?

TINNY: That is why. Self-reflective consciousness provides a new source of stimuli which are perceived, interpreted, and matched against previously stored information during the holistic analysis, in just the same manner as the external stimuli.

PHILOSOPHER-SCIENTIST: Is this why a human being has a greater degree of freewill than an animal?

TINNY: It is for exactly that reason. The complexity and sophistication of the holistic analysis determines the degree to which freewill can be manifested.

PHILOSOPHER-SCIENTIST: Does any holistic analysis take place in material forms below the animal level?

TINNY: Plants, molecules, atoms, and subatomic particles all have holistic analysis as one of their natural characteristics.

PHILOSOPHER-SCIENTIST: But none of those levels of material form have a brain.

TINNY: The brain is not necessary to the process of holistic analysis. The holistic analysis takes place within each level of material existence in whatever is the most appropriate structure of that particular form. In humans and most animals the brain is the focus of conscious activity and therefore is the most appropriate site for holistic analysis to take place.

PHILOSOPHER-SCIENTIST: By the definition of consciousness, which is the ability to perceive and react appropriately to the environment, it can be seen that all levels of material existence, even atoms and subatomic particles, manifest the characteristics of perception. Can it also be the case that these very simple levels of physical existence manifest the characteristics of interpretation and storage of information?

TINNY: Holistic analysis at the human levels includes those three functions; perception, interpretation, and storage of information. In addition at the human level, self-reflective consciousness becomes a new and critical factor in the holistic analysis. At the animal level, holistic analysis while including perception, interpretation, and information storage, does not include fully expressed self-reflective consciousness. This is not to say that the precursors of self-reflective consciousness do not exist at the animal level and are involved in the holistic analysis. In the levels of physical existence below the animal, perception, interpretation, and storage of information are less fully expressed, to varying degrees, than at the animal level. This is not to say that the precursors of perception, interpretation, and information storage do not exist at all those lower levels, be they plant, molecule, atom, or subatomic; and, that they are all involved in the process of holistic analysis.

PHILOSOPHER-SCIENTIST: And at each of those levels the degree of freewill which can be expressed is determined by how fully developed are the characteristics of perception, interpretation, and information storage. At every level of physical existence the degree of freewill expressed is determined by the complexity and sophistication of the holistic analysis.

TINNY: That's true. Even an electron uses holistic analysis to react appropriately to the simple sources of environmental influence which it can perceive. Its range of perception is so limited and its range of appropriate action so restricted that it expresses virtually no freewill. At the human level the range of perception is so wide and the range of appropriate action so broad that the degree of freewill expressed surpasses for the first time the influence of external causes. At both the animal and human level the laws of learning describe the relationship between the conscious, living organism and the environmental influences.

PHILOSOPHER-SCIENTIST: It becomes very useful in understanding these laws of learning to understand the concept of holistic analysis.

TINNY: It should be remembered that holistic analysis is a conceptual tool to aid understanding, and not a thing in itself. The concept of holistic analysis was neglected in the early theories of learning. This omission resulted in an inability to realise the full potential of the application of these learning principles to the happiness of the individual, to the betterment of society, and to the progression of the human species.

PHILOSOPHER-SCIENTIST: As you describe various examples of operant conditioning I will always try to include the holistic analysis in my understanding of them.

TINNY: In the simple example of reinforcement we were discussing, it is necessary to have some idea of the holistic analysis to know whether the learning process will be successful. If you intend to reward a rat with food for pressing a lever you must know whether or not the holistic analysis will consider the food worth working for. If the rat is not hungry, food will not be desirable; food could not be considered a positive stimulus in that situation.

PHILOSOPHER-SCIENTIST: Positive stimulus is a new term. There must also be such a thing as negative stimulus.

TINNY: A positive stimulus is something which is desired and a negative stimulus is something to be avoided. A negative stimulus is usually called aversive.

PHILOSOPHER-SCIENTIST: Is there also a neutral stimulus?

TINNY: A neutral stimulus would be one that was neither desired nor avoided.

PHILOSOPHER-SCIENTIST: I would have thought that food could always be considered a positive stimulus, but it became clear that to a rat which had just eaten its fill food would then be a neutral stimulus.

TINNY: It would be possible that if someone had just overeaten to the point of feeling sick, food could even become an aversive stimulus.

PHILOSOPHER-SCIENTIST: It would seem that no stimulus is intrinsically positive, neutral, or aversive.

TINNY: Whether a stimulus is positive, neutral or aversive is not determined by the stimulus itself, but by whoever perceives the stimulus. It is the holistic analysis which determines whether a stimulus is positive, neutral, or aversive. It is usually fairly easy to determine what will be considered a positive or negative stimulus by an animal because their holistic analysis does not include self-reflective consciousness. With human beings it sometimes becomes extremely difficult to judge what might be considered a positive or aversive stimulus. It seems some people will desire what the vast majority find most aversive; and some will be repulsed by what the vast majority find most attractive. These seeming discrepancies are due to the compelling and largely unrestricted influence of self-reflective consciousness on the human holistic analysis.

PHILOSOPHER-SCIENTIST: Since holistic analysis is an internal process, how is it possible to know whether a stimulus will be considered as positive, neutral, or aversive if you intend to use that stimulus to condition a response?

TINNY: Of course you can never know for sure without presenting the stimulus after the response and looking at the effect on that response. Practically, though, it is possible to know through two general means. First, there are many stimuli that are almost invariably perceived as positive or aversive. The other way to know, before conditioning, the positive or aversive character of the stimulus is to be aware of the past circumstances of the animal or person you are working with. Virtually any rat who had not eaten for a whole day would consider food to be a very positive stimulus. By knowing the past circumstances it is possible to predict quite accurately what the internal condition will be and to know the likely outcome of the holistic analysis.

PHILOSOPHER-SCIENTIST: Would it be true to say that positive stimuli always increase the probability of the response occurring in the future, and negative stimuli always decrease the probability of the response occurring in the future? In other words, does reinforcement always involve a positive stimulus, and does punishment always involve a negative stimulus?

TINNY: That sounds quite reasonable, but in fact is not true. Reward and punishment are not determined by what type of stimulus is involved, but are defined by their effect on the responses they follow. Regardless of whether the stimulus is positive or aversive, reinforcement always increases the probability of the response occurring in the future; and, punishment, regardless of whether the stimulus is positive or aversive, always decreases the probability of the response occurring in the future.

PHILOSOPHER-SCIENTIST: How can a negative stimulus be involved conditioning a response increase; and, how can a positive stimulus be involved in conditioning a response decrease?

TINNY: There are basically four types of operant conditioning, two of reinforcement and two of punishment. Reinforcement can involve either a positive or negative stimulus; and punishment can involve either a positive or negative stimulus. The most familiar type of reinforcement involves a positive stimulus occurring after the response; and, the most familiar type of punishment involves a negative stimulus occurring after the response. When a response is followed by a positive stimulus that response tends to increase in the future. If we do anything that gets us something we want we are more likely to do that thing again in the future. When a response is followed by an aversive stimulus that response tends to decrease in the future. When we do anything that brings us something we don't like we are less likely to do that thing again in the future.

PHILOSOPHER-SCIENTIST: That leaves unexplained one type of reinforcement which involves a negative stimulus, and one type of punishment that involves a positive stimulus.

TINNY: Reinforcement which involves a positive stimulus is called positive reinforcement; so quite logically reinforcement that involves a negative stimulus is called negative reinforcement. Negative reinforcement occurs when the response removes an already present aversive stimulus. When a response removes an aversive stimulus that response tends to increase in the future. If we do anything that stops something we don't like we are more likely to do that thing again in the future.

PHILOSOPHER-SCIENTIST: And how can a positive stimulus be involved in punishment?

TINNY: Punishment that involves a negative stimulus has no special name, but it could be called presentation punishment since a negative stimulus is presented after the response. This would allow punishment that involves a positive stimulus to quite logically be called withdrawal punishment. Withdrawal punishment occurs when the response removes an already present positive stimulus. When a response removes a positive stimulus that response tends to decrease in the future. If we do anything that stops something we like we are less likely to do that thing again in the future.

PHILOSOPHER-SCIENTIST: Let me be sure I have all this straight. Operant conditioning falls into four main types. They are positive reinforcement, negative reinforcement, presentation punishment, and withdrawal punishment.

TINNY: That's right. Most of the complex types of operant conditioning are variations and combinations of those four simple relationships between some response and a positive or aversive stimulus.

PHILOSOPHER-SCIENTIST: Reinforcement always increases the response being conditioned. Reinforcement can occur with either a positive or a negative stimulus. In positive reinforcement the response is always followed by a positive stimulus. In negative reinforcement the response always removes an already existing negative stimulus.

TINNY: That's correct. No matter whether a positive or negative stimulus is involved, reinforcement always results in an increase in the likelihood of the response being conditioned occurring in the future.

PHILOSOPHER-SCIENTIST: Punishment always decreases the response being conditioned. Punishment can occur with either a positive or negative stimulus. In presentation punishment the response is always followed by a negative stimulus. In withdrawal punishment the response always removes an already existing positive stimulus.

TINNY: That's right. No matter whether a positive or negative stimulus is involved punishment always results in a decrease in the likelihood of the response being conditioned occurring in the future.

PHILOSOPHER-SCIENTIST: Is there a word that refers to the relationship that exists between the response and the following stimulus in all these different types of operant conditioning?

TINNY: There is a very good word which describes that relationship. The word is 'contingent', which refers to a dependent relationship. In the example of positive reinforcement, where the rat was conditioned to press the lever by receiving a food pellet each time it pressed the lever, you could say that receiving the food pellet was contingent on the response of pressing the lever. Getting a food pellet depended on pressing the lever. In negative reinforcement the removal of the aversive stimulus is contingent on, or depends on some certain response. In presentation punishment the occurrence of the aversive stimulus is contingent on some certain response. And, in withdrawal punishment the removal of the positive stimulus depends on some certain response.

PHILOSOPHER-SCIENTIST: I think that word 'contingent' will be helpful as we talk about various types of operant conditioning.

TINNY: It is quite a useful word for describing these learning situations. When these conditioning procedures are set up it could be said you arrange the contingencies. You arrange the dependent relationships in which various stimuli will follow certain responses. By setting up these contingent relationships you can determine which responses will be conditioned and what effect that conditioning will have on the responses.

PHILOSOPHER-SCIENTIST: I think that will become clearer as you give more examples of operant conditioning.

TINNY: I'll ask you some questions to see how well you understand what we've discussed about operant conditioning so far.

PHILOSOPHER-SCIENTIST: That will be interesting.

TINNY: Operant conditioning can be used to influence not only the probability of a response occurring in the future, but it can also influence how often the response occurs. The influence of reinforcement results in higher rates of responding and the influence of punishment results in lower rates of responding. In these experimental situations this response rate provides a good simple measure of the effectiveness of the conditioning process.

PHILOSOPHER-SCIENTIST: The rate of responding does seem to be an easy way to measure the changes which result from conditioning procedures.

TINNY: In the example of a rat in an experimental chamber, what would happen to the rate at which the rat pressed the lever if after each lever press the rat received a food pellet?

PHILOSOPHER-SCIENTIST: Can I assume the rat is hungry?

TINNY: Yes, I should have mentioned that as one of the conditions.

PHILOSOPHER-SCIENTIST: Then the rate of the lever pressing would increase.

TINNY: What type of operant conditioning would that particular contingency be?

PHILOSOPHER-SCIENTIST: It was an example of positive reinforcement.

TINNY: How might what is occurring in the holistic analysis be described?

PHILOSOPHER-SCIENTIST: In human terms the rat might be saying, "I'm hungry and I want to get some food. There seems to be a contingent relationship between pressing this lever and getting food. Each time I press the lever out pops a food pellet. The appearance of the food pellet must depend on pressing the lever. I'll press the lever more often and get more food".

TINNY: That's a good answer. It's easier to describe the holistic analysis in human terms since rats don't have a symbolic language to think with.

PHILOSOPHER-SCIENTIST: I do realise, though, that the holistic analysis is much more than simple thoughts. It involves subtle perceptions, intricate interpretations, and complex memories.

TINNY: And much of it is subconscious.

PHILOSOPHER-SCIENTIST: I'll still continue to answer questions about holistic analysis as if it were a human thought process.

TINNY: Would you give me an example of positive reinforcement in human learning?

PHILOSOPHER-SCIENTIST: If a young child was lonely at night and its mother was in another room the child might cry. If this situation had never happened before the child would not know that its mother would come in because of the crying. Right after the child begins crying its mother comes into the room. Crying is the response that is followed by the mother's entry into the room. The mother's presence is a positive stimulus. In the future the child would be more likely to cry when it wants its mother.

TINNY: That is an interesting example of positive reinforcement. In that example the response of crying which is being reinforced may become a problem in the future.

PHILOSOPHER-SCIENTIST: This would indicate that not only desirable behaviour can be increased by reinforcement, but undesirable behaviour can also be increased by reinforcement.

TINNY: Operant conditioning is a description of a process. Processes tend to be amoral. They do not distinguish between right and wrong. It becomes the responsibility of those involved in the process to do so for the right ends.

PHILOSOPHER-SCIENTIST: I can see how important that responsibility must be.

TINNY: Now before I ask the next question I want to add one more feature to the experimental chamber.

PHILOSOPHER-SCIENTIST: What is that to be?

TINNY: The floor of the cage is hooked up so that it can give an electric shock.

PHILOSOPHER-SCIENTIST: That doesn't sound like a very nice thing to do.

TINNY: I don't think it's very nice either, but it has actually been done.

PHILOSOPHER-SCIENTIST: Do you have one of these experimental learning chambers?

TINNY: I have one, but mine doesn't have a floor that can give an electric shock. Mine can only be used for positive reinforcement; but more about that later. Now I want to ask you what would happen to the rate of lever pressing if each time the rat pressed the lever it received an electric shock?

PHILOSOPHER-SCIENTIST: The response rate would decrease quickly until the rat would not press the lever at all.

TINNY: What type of operant conditioning would that particular contingency be?

PHILOSOPHER-SCIENTIST: That was an example of presentation punishment.

TINNY: How might what is occurring in the holistic analysis be described?

PHILOSOPHER-SCIENTIST: One of the survival tactics innate in rats, and all other animals, is taking appropriate action to avoid pain. When pain is perceived the holistic analysis seeks to determine what action may have brought about that pain. Since the avoidance of harm is of such crucial importance to all animals the holistic analysis tends to become quickly aware of the relationship that may occur between any response and pain. The relationship between pressing the lever and the electric shock would not go unnoticed. Even though the holistic analysis would not have enough information to be certain of the connection between pressing the lever and the pain experienced, advice would be given that, unless there were other compelling reasons to press the lever, even an uncertain relationship was sufficient to consider lever pressing too great a risk.

TINNY: How many times do you think the rat would press the lever if it received a shock each time?

PHILOSOPHER-SCIENTIST: Probably not more than two and possibly only one. Perhaps this survival mechanism is the basis of the proverb; once bitten, twice shy.

TINNY: I wouldn't be surprised. That proverb seems to convey the appropriate reaction to this type of conditioning process. If I was in the rat's place I'd be pretty leery of touching the lever a second time.

PHILOSOPHER-SCIENTIST: Would it be generally true that conditioning takes place more quickly in situations where aversive stimuli are involved?

TINNY: That is usually the case. Things we find very unpleasant usually affect us greatly. The more we dislike something the harder it is to ignore.

PHILOSOPHER-SCIENTIST: Does this mean that conditioning should usually involve aversive stimuli?

TINNY: I'll give a simple no to the question right now and answer it at length later.

PHILOSOPHER-SCIENTIST: This must be another thing that is not as it appears. The true answer will come from the new worldview.

TINNY: Would you give me an example of presentation punishment in human learning?

PHILOSOPHER-SCIENTIST: A very young child sees a lit candle for the first time. The child has never been burnt by fire or told that fire can burn. The child is attracted to the pretty, coloured, dancing flame. The child reaches out and touches the flame, immediately experiencing pain and pulling its hand from the flame. The response was touching the flame with the hand. The following aversive stimuli was the pain from the burn. This experience results in a decreased probability that in a future circumstance that the child would emit the response of reaching out and touching a flame.

TINNY: Since the child was not badly burned by the flame would you call this a good learning experience? It did teach the child that fire can cause harm.

PHILOSOPHER-SCIENTIST: It is good that the child learned to be careful around fire. It was not good that the child was burnt. It would have been better if the child could have come to the realisation of the danger of fire by inner conscious processes rather than by forceful external means.

TINNY: You have not forgotten our earlier discussions on other subjects. It's good that you see the connecting link. At the human level it is freewill that must prevail over external control. Severe pain is an external influence which overcomes freewill and imposes control by force. The imposition of will by force is the definition of evil. While good can come from evil, at the human level when force is used to control behaviour any good outcome is outweighed in the long term by the evil outcome.

PHILOSOPHER-SCIENTIST: There can be no future but a positive future.

TINNY: What would happen to the rate of lever pressing if the conditions in the experimental chamber were changed so that food which was already available in the cage was now removed each time the rat pressed the lever?

PHILOSOPHER-SCIENTIST: The rat would soon quit pressing the lever.

TINNY: What type of operant conditioning would that particular contingency be?

PHILOSOPHER-SCIENTIST: That was an example of withdrawal punishment.

TINNY: How might what was occurring in the holistic analysis be described?

PHILOSOPHER-SCIENTIST: Until the lever is pressed for the first time, after the changed contingency whereby the response that once brought food now removes food, the assessment of the holistic analysis was that all is well. Feelings of hunger were being reduced by the intake of food. Due to the conditioning which had taken place when pressing the lever had been followed by food during positive reinforcement the holistic analysis had come to accept that pressing the lever was an appropriate response given the existing circumstances. Now under the new contingency, when pressing the lever removes food, the rat once again presses the lever. After this first response under the new contingency the holistic analysis begins to perceive different information. This new information conflicts with the old assessment. Pressing the lever is now associated with the removal of food rather than the presentation of food. At first the holistic analysis is not certain that pressing the lever removes food because the interaction of memory in the holistic analysis still gives weight to the belief that pressing the lever will be followed by food. The past learning, in the beginning, takes precedent over the new learning as the holistic analysis advises pressing the lever again. With each lever press the weight of evidence builds up an increasing certainty that lever pressing is now connected with the removal of food rather than the presentation of food. Holistic analysis then advises lever pressing be discontinued.

TINNY: That was a very good explanation of what might take place during the holistic analysis. And would you give me an example of withdrawal punishment in human learning?

PHILOSOPHER-SCIENTIST: There was a family with several young children who tended to get excessively noisy while they were watching cartoons on television. The parents obtained a noise measuring device which could be hooked up to the television in such a way that when the noise reached a certain level it would turn the television off. The children made noise as usual and the noise meter turned off the television. The response is making a loud noise, and the positive stimulus, which is removed contingent on the response, is the cartoon show on television. After the television had been turned off a few times when the children were excessively noisy the children quit making excessive noise while watching television.

TINNY: I could also imagine times when having the television turned off could be considered desirable, or even rewarding.

PHILOSOPHER-SCIENTIST: As you said, no stimulus is in itself positive or negative. It is the perception of the receiver of the stimulus which determines whether the stimulus is positive or negative.

TINNY; What would happen to the rate of lever pressing if the electrified floor in the experimental chamber was shocking the rat and pressing the lever turned off the electricity?

PHILOSOPHER-SCIENTIST: The rate of lever pressing would increase very quickly.

TINNY: What kind of operant conditioning would that particular contingency be?

PHILOSOPHER-SCIENTIST: That was an example of negative reinforcement.

TINNY: Reinforcement is another word for reward. Can any experience that involves a painful electric shock be considered rewarding?

PHILOSOPHER-SCIENTIST: It certainly can. Although a painful stimulus is involved, it is the removal of the shock that the rat would consider a most rewarding experience.

TINNY: How might what is occurring in the holistic analysis be described?

PHILOSOPHER-SCIENTIST: As soon as the shock began the holistic analysis would be seeking information which could assist in finding a way to escape the pain. Initially the lever would have no particular significance as information which might be useful in escaping from the pain. In its panic, since no means of escape would be obvious, the holistic analysis would advise carrying out actions which had no known connection with bringing an end to the pain. This is done because memory provides information that such a tactic, emitting varied responses if there is no obvious solution, sometimes hits upon a solution. There are not too many different possibilities in an experimental learning chamber, so pressing the lever would soon be one of the actions tried. As soon as the lever was pressed, and the shock immediately stopped, lever pressing would suddenly figure significantly in the holistic analysis. The holistic analysis would, even though by no means certain of the relationship where lever pressing terminated shock, advise that the lever be pressed again in hopes that it would once more allow an escape from the pain. After a few instances of the response terminating the electric shock, holistic analysis would accept the knowledge that lever pressing is an appropriate response in the circumstances and advise a high rate of lever pressing.

TINNY: Now an example of negative reinforcement in human learning, please.

PHILOSOPHER-SCIENTIST: Sometimes even behaviour which seems obvious has actually been conditioned. Given that a person does not want to get soaked, when it begins to rain they would seek shelter. In this situation the rain is the ongoing aversive stimulus and seeking shelter is the response. The response terminates the ongoing aversive stimulus. Seeking shelter stops the person from becoming soaked. Because this obvious relationship has been part of human history for so long everyone knows the appropriate response if you don't want to be soaked by the rain is to seek shelter. Even so, seeking shelter when it rains is still a response conditioned by negative reinforcement. If the response of seeking shelter did not stop people getting soaked when it rained, then no one would seek shelter when it rained.

TINNY: There would virtually be no behaviour if there was no operant conditioning.

PHILOSOPHER-SCIENTIST: What about the actions determined by physics or chemistry?

TINNY: Operant conditioning is usually believed to exist only at the animal and human level; but, all things have envolved and their development can be traced back to the beginning of the physical universe. The physical and chemical reactions are early stages in the developmental progression of operant conditioning.

PHILOSOPHER-SCIENTIST: Although it is hard to see the relationship of the laws of physics and chemistry to the laws of learning, I see the logic behind your claim.

TINNY: To me it seems obvious.

PHILOSOPHER-SCIENTIST: Soon the true nature of the laws of learning will be obvious to all.

TINNY: As I came to understand the laws of learning I was most amazed.

PHILOSOPHER-SCIENTIST: You said you would tell me about when you first realised the potential of these laws of learning.

TINNY: I'll never forget that experience. I had learned about operant conditioning as a scientific concept, but somehow had not developed any great enthusiasm for its practice or potential. I did want to try it for myself, though, so I built an experimental learning chamber that could be used for teaching birds. I chose to try these conditioning procedures with birds because we don't often think of birds as good learners, and I wanted to find out how effective these learning principles were. I wanted to present a real challenge to operant conditioning. Many birds and animals live around here so I chose a chicken that I liked a lot. I used to feed her sometimes and she would follow me around.

PHILOSOPHER-SCIENTIST: Do you think that was because she liked you too or was following you around a conditioned response.

TINNY: I think she followed me for both those reasons. Human emotions are reserved for humans, but animals feel and express emotions on their level also. I don't believe she considered me as nothing more than a food dispenser.

PHILOSOPHER-SCIENTIST: Does it particularly matter whether or not you like the animals that take part in learning experiments?

TINNY: It may not have much effect on the results of the experiment, but I think it is important for the general well being of the animals.

PHILOSOPHER-SCIENTIST: Did this chicken have a name?

TINNY: I called her Aphrodite because she was so beautiful.

PHILOSOPHER-SCIENTIST: Tell me in detail everything you did during this conditioning experiment.

TINNY: I waited until I could tell by the way Aphrodite was acting that she was hungry and then picked her up, held her for a while to make sure she was feeling comfortable, and then placed her in the experimental learning chamber. She seemed to feel alright in there and she began exploring around the chamber. I had the food hopper hooked up so I could push a button that would raise the food tray so Aphrodite could get at the grain that was to serve as a reinforcing stimulus. I kept the hopper up for a short while so that she could find out where to get food in the chamber. Then I got her used to the food hopper sometimes being up with grain available, and sometimes being down, out of sight. Each time the hopper was raised there was a fairly loud clicking sound. This served as an auditory cue that food was available, so when Aphrodite happened to be exploring another part of the chamber while the hopper was down and she heard the click she would know the food hopper was up. She would then run over and begin eating. She learned all that in a couple of minutes which I thought was very fast, but nothing compared to what was to come. I chose a very complicated response to condition by positive reinforcement. I wanted to see if Aphrodite could learn to turn a full circle to the right while standing on one leg. This was a response that she would probably never have done without being taught. If I could condition this difficult response I would be sure of the effectiveness of the laws of learning. Without a knowledge of the principles of operant conditioning it would be virtually impossible to teach such a complex behaviour to a chicken. I realised that a complex response could not be taught as a whole but must be taught in parts. I decided to first condition Aphrodite to stand on one leg. As most chickens do, she would fairly often stand on one leg for short periods of time while scratching with the raised leg. First I pushed the button bringing up the food hopper just after she had raised her left leg. Each time I waited until she had been standing on that one leg for a longer time before reinforcing that response by raising the food hopper. In only several minutes Aphrodite was standing on one leg almost constantly. Luckily chickens have very good balance and seem to stand on one leg easily. Now that she was standing on one leg I wanted to condition the other part of the complex response, turning a full circle to the right. Chickens are always turning their heads so they can look around. I waited until she, still standing on one leg, first turned her head to the right and I then pressed the button raising the food hopper. She would stand on one leg right in front of the hopper so she could bend over and eat while still standing on one leg. Each time before raising the hopper I waited until she turned her head further to the right. At first it was just her head that turned, then her head and neck, then she began twisting her body until she could move no further to the right without jumping around on one leg. After each of these further movements to the right I would raise the food hopper. Eventually she was turning more than half way around, and it was easier for her to complete the full turn to get to the food than turning back to the left. After only a few more minutes Aphrodite was consistently turning full circles to the right while hopping on one leg. Each time she emitted that full, complex response I would reward her by making the grain available. This whole learning process took about ten minutes. It was hard to believe how successfully the laws of learning worked. I could see Aphrodite's behaviour changing as the contingencies of reinforcement changed. The directness of the relationship between the response and the stimulus astounded me. I realised that if the learning experience could be seen this clearly and worked so effectively that there are virtually no limits to the development of human potential. I'm sure most people are in the same position as I was in regarding their understanding of learning before I performed this experiment. I took learning for granted. It was just something that happened because of the nature of people and animals. I had never even considered that each tiny step in every learning experience is a reaction to the relationships of the responses and stimuli involved. The contingencies that effected each step could be known. If they could be known they could be planned for and organised so as to allow human potential a degree of expression never before possible. People need no longer have their lives and abilities arbitrarily determined by contingencies in the environment that they were neither aware of nor had any control over. A person who truly understood these principles of learning could exercise control over their own destiny. I set a goal for Aphrodite, determined which relationships between her natural responses and the following stimuli would increase the probability that the goal behaviour would be reached, and set up the environmental conditions in which the goal was achieved through positive reinforcement. What I did for Aphrodite I could do for myself. We could each do for ourselves. We could set our goals, determine which experiences we must undergo to achieve those goals, and organise the environmental conditions so that we will undergo those experiences which would influence our developmental progression toward our goals. What a beautiful future it would be. We could be as we chose to be.

PHILOSOPHER-SCIENTIST: Apparently the knowledge of how real and how powerful the laws of learning are has affected you greatly. You saw operant conditioning with a new clarity.

 TINNY: Sometimes I think it was that moment of insight into the true nature of the learning process which allowed my consciousness to expand, thereby allowing me to see all knowledge as a whole. I saw the unified nature of all that exists. After that experience I could never again view the world from the traditional perspective. The new worldview became my perception of reality.

PHILOSOPHER-SCIENTIST: It must have been a good feeling.

TINNY: It was possibly the single most important moment in my life. I had always loved learning, knowledge, and truth; but, this new insight into the ultimate reality was almost like a rebirth. At first it was sometimes difficult to handle this new knowledge. As I suddenly saw the laws of learning so intimately and inextricably bound to every instant of my life the veil of ignorance and self-deception fell away. The honesty was almost too much. It took me some time to adjust to a world without illusion.

PHILOSOPHER-SCIENTIST: Did you ever regret having undergone the experience?

TINNY: Never once, even at the most difficult moment, did I ever regret gaining this new understanding or becoming a new person.

PHILOSOPHER-SCIENTIST: Was the overall effect of the experience really so great you became a new person?

TINNY: There is no better way I could describe the change I underwent. It was a moment of transformation.

PHILOSOPHER-SCIENTIST: What was at the heart of that transformation?

TINNY: It was the great increase in freewill. I suddenly became aware of and responsible for my every thought, word, and deed in a way that had never before been possible.

PHILOSOPHER-SCIENTIST: It had to happen.

TINNY: To me? 

PHILOSOPHER-SCIENTIST: To the human race. But let's not get away from our discussion on the laws of learning. Your description of the conditioning process with Aphrodite introduced several aspects of operant conditioning that you hadn't yet described. I'd like to know more about them.

TINNY: I'll be glad to explain them. As we discuss these learning principles I try to let the knowledge unfold in a natural order. Each new bit of information will contain seeds of further truths.

PHILOSOPHER-SCIENTIST: Would you tell me more about the significance of the clicking sound the food hopper made when it was raised to present the grain as a reinforcing stimulus?

TINNY: During the learning process it is important that any response being conditioned be followed immediately by some change that will be noticed. If the lapse of time between the response and the following stimulus was even one second long the chances of the response being effectively conditioned may be significantly decreased. The longer the period between the response and the following stimulus the less obvious the relationship between the two becomes. In many learning situations it isn't possible to follow the response immediately with the reinforcing stimulus. In the case of Aphrodite's training it would have taken a second or more before she could actually begin eating the grain, which was being used as a reinforcing stimulus. Some way had to be found to make sure she realised she was being reinforced almost the instant she responded, not a second or more later. In this learning experiment that gap was bridged by a clicking noise which sounded the instant the response being reinforced was performed.

PHILOSOPHER-SCIENTIST: Why would a clicking noise be reinforcing?

TINNY: In itself the sound would be a neutral stimulus. Holistic analysis would, in the beginning, ignore the click as having no useful significance. After the clicking sound had occurred a number of times, very shortly before the grain was made available, it came to have a significance in that it signalled the food was forthcoming. The significance of the clicking sound was conditioned by being paired with the positive stimulus, the grain. The grain in this case would be called a primary reinforcer in that it directly satisfies a physiological need.

PHILOSOPHER-SCIENTIST: Do all primary reinforcers directly satisfy physiological needs?

TINNY: They all do.

PHILOSOPHER-SCIENTIST: Could you give me some examples of other primary stimuli?

TINNY: Food, water, air, physical pleasure, or pain are all primary. A primary stimulus can be either positive or negative.

PHILOSOPHER-SCIENTIST: Is there a general name for a stimulus, such as the clicking sound, which serves the purpose of signalling that the response is to be followed by a primary stimulus?

TINNY: Stimuli of that type are called secondary. A secondary stimulus gains its reinforcing quality by being paired with a primary stimulus.

PHILOSOPHER-SCIENTIST: Can a secondary stimulus also gain punishing properties?

TINNY: A secondary stimulus gains its influence by being paired with a primary stimulus. If the primary stimulus is being used as a reinforcer then the secondary stimulus gains reinforcing properties; and, if the primary stimulus is being used as a punisher then the secondary stimulus gains punishing properties.

PHILOSOPHER-SCIENTIST: You say it is critical that the reinforcing stimulus follows immediately after the response being conditioned. Is it also critical that the punishing stimulus follow immediately after the response?

TINNY: In operant conditioning of all kinds there must be immediate feedback after the response. It is the result of the response which must be known for conditioning to be effective. The feedback received as to what changes come about after the response is referred to as the stimulus. During the process of reinforcement the stimulus may be positive, and be brought about by the response; or, the stimulus might be negative, and be removed by the response. In both of those learning situations, positive and negative reinforcement, it is important that feedback be given immediately after he response. Additionally, during the process of punishment the stimulus may be negative, and be brought about by the response; or, the stimulus may be positive, and be removed by the response. In both of those learning situations, presentation and withdrawal punishment, it is also important that feedback be given immediately after the response.

PHILOSOPHER-SCIENTIST: And in all those types of conditioning can a secondary stimulus be used to give immediate feedback where there might be a time lapse until the primary stimulus is perceived?

TINNY: Secondary stimuli can, and sometimes must, be used in all different forms of conditioning.

PHILOSOPHER-SCIENTIST: Would the secondary reinforcer increase the rate of the response it followed if it was no longer paired with the primary reinforcer?

TINNY: Only for a short while, until it became clear during the holistic analysis that the secondary stimulus no longer served as a cue that the primary stimulus was forthcoming.

PHILOSOPHER-SCIENTIST: The relationship between the secondary stimulus and the primary stimulus in operant conditioning is very similar to the relationship between the conditioned stimulus and the unconditioned stimulus in classical conditioning.

TINNY: They are virtually identical. In classical conditioning the conditioned stimulus is a previously neutral stimulus which gains its ability to effect the response by being paired with an unconditioned stimulus which naturally elicited that response. Both the conditioned stimulus of classical conditioning and the secondary stimulus of operant conditioning begin to lose their ability to affect the response when they are no longer paired with the unconditioned stimulus or primary stimulus respectively. The unconditioned stimulus is a primary stimulus. Both the conditioned stimulus and the secondary stimulus gain their ability to effect the response by being seen in the holistic analysis as cues which allow accurate predictions about future happenings to be made more quickly.

PHILOSOPHER-SCIENTIST: It seems there are many different kinds of stimuli.

TINNY: It seems that way but all of the apparent differences refer only to the relationship of the particular stimulus with a certain response. There is no essential difference in the stimuli, all differences are in the way the stimuli are perceived.

PHILOSOPHER-SCIENTIST: We have discussed unconditioned stimuli, conditioned stimuli, positive stimuli, negative stimuli, primary stimuli, secondary stimuli, aversive stimuli, neutral stimuli, reinforcing stimuli, and punishing stimuli. Is the only difference between all those various types in their relationship with certain responses?

TINNY: That is the only difference, although it could also be expressed in terms of how those various stimuli are perceived. In the right conditions any one stimulus, such as food, could fulfil the function of any of those seemingly different stimuli.

PHILOSOPHER-SCIENTIST: Are there more types of stimuli than those we have already discussed?

TINNY: There are more. I don't know how many, there are probably some not yet known.

PHILOSOPHER-SCIENTIST: Another question I had about the training procedure with Aphrodite has to do with the way that you rewarded her for small parts of the goal response. Why couldn't you just reward her for the full response?

TINNY: I'll use turning a full circle as an example. I don't think it would have been possible to condition Aphrodite to turn a full circle by providing a reinforcing stimulus only after the full response. Even if it could be done it would take a very long time. There are several major difficulties in trying to reinforce that response as a whole. One of the problems is quite obvious. If a response doesn't occur it can't be followed by a reinforcing stimulus. Before Aphrodite learned to turn circles in the experimental chamber, turning circles would have been a very rare occurrence. Even if she did turn a full circle and received some grain as a reward I doubt she would have realised the connection between turning the circle and receiving the food.

PHILOSOPHER-SCIENTIST: How could she fail to make that connection? During the holistic analysis wouldn't turning in a circle be considered relevant information as to how to obtain food?

TINNY: Positive reinforcement influences the future occurrences of the response that is performed immediately before the reinforcing stimulus is presented. When I say immediately I mean the very instant when the reward is given. If I waited until Aphrodite had completed a full circle she would be standing where she began when she received the reinforcing stimulus. I would be conditioning her to stand in that position.

PHILOSOPHER-SCIENTIST: Why wouldn't she realise turning a full circle was the response being reinforced?

TINNY: It might take her several seconds to make a full turn. There is no reinforcement at any of the positions that make up the full circle, only at the end position. From the point of view of the holistic analysis no position but the final position gives any information as to when food will be forthcoming. Only the response of standing in the final position would be subject to the influence of the conditioning process. Only standing in the final position would be likely to occur more often.

PHILOSOPHER-SCIENTIST: It's still not quite clear why the response of turning in a circle wouldn't be seen by Aphrodite as the whole response.

TINNY: The truth is that turning in a circle is not one response. It is a long chain of small responses. In fact all behaviours are chained responses. It would be very hard to isolate any single response. It is just convenient for us to conceptualise certain chains of responses as a single response. It would make talking about a behaviour, such as turning a circle, almost impossible unless we referred to it as a single response. Just because we call chains of responses a single response for our convenience doesn't mean that holistic analysis, particularly at the animal level, treats that chain like a single response. Holistic analysis is objective and logical. Holistic analysis treats each of the links in the chain separately, although it can learn to treat a chain of responses as a single response. I not only taught Aphrodite to turn a full circle, but I also taught her to consider the chain of responses which take place during the turning of the circle as a single response.

PHILOSOPHER-SCIENTIST: The first link in the chain that makes up a full circle, which you reinforced, was turning the head to the right.

TINNY: That was the first link in the chain which I reinforced, but it was not actually the first link in the chain.

PHILOSOPHER-SCIENTIST: What was actually the first link in the chain?

TINNY: It is very difficult to say exactly which response is first in the chain. Some responses are internal, some are even mental processes. The first link is the process of turning in a circle was perhaps a mental command from the brain to the muscles which control the head and neck directing them to begin turning the head to the right. Since I couldn't see any of those internal responses I had to wait until the first motion of the head, turning to the right, until I could push the button making the grain available which would reinforce that head motion. I reinforced an early link in the chain of responses which makes up a complete turn.

PHILOSOPHER-SCIENTIST: How many links would you say would complete the chain making up a full turn?

TINNY: Because of the complexities of human and animal bodies there would be many thousands of links in that chain. Most of those responses are beyond the conscious perception of either the experimental subject or the experimenter.

PHILOSOPHER-SCIENTIST: Since there are so many linked responses which make up the chain, how can you know which responses to reinforce?

TINNY: The answer to that question involves another new concept, called shaping. All conditioning has certain basic characteristics. There is the behaviour as it occurs before the conditioning, and there is a goal for behaviour after conditioning. In the example where I trained Aphrodite, the behaviour before conditioning consisted of standing in the experimental learning chamber, occasionally scratching and looking around. The goal behaviour was standing on one leg and turning a full circle to the right. The steps in the conditioning process resulting in the change from standing and looking around to turning full circles on one leg are called the shaping process. Shaping could be defined as successive approximations of the goal behaviour which are conditioned through a series of small steps. The behaviour before conditioning could be called the base or baseline condition. The baseline is where all conditioning procedures must begin. During my experiment, before I started reinforcing any response, Aphrodite was just standing and looking around. This would be called her baseline behaviour. It was the starting point for the conditioning process.

PHILOSOPHER-SCIENTIST: Must conditioning always begin with the baseline point?

TINNY: It isn't feasible to begin anywhere else. You can't condition responses that are not occurring. The baseline behaviours are the only responses available to conditioning, at least before shaping has taken place. As behaviour changes when shaped through conditioning, the new responses being emitted become available to the conditioning procedures.

PHILOSOPHER-SCIENTIST: Would you explain that shaping process in relation to your example of conditioning turning behaviour? How did you know which response to reinforce first?

TINNY: Since the goal behaviour was turning a full circle to the right I looked at Aphrodite's baseline behaviour to see which was closest to the goal behaviour. The only thing she was doing that was part of the goal behaviour was occasionally turning her head to the right.

PHILOSOPHER-SCIENTIST: It wasn't very close.

TINNY: It isn't important how close to the goal behaviour the first response you reinforce is. What is important is, that out of all the baseline responses going on, that the one being reinforced is a response in the direction of the goal behaviour.

PHILOSOPHER-SCIENTIST: What do you mean it must be in the direction of the goal behaviour?

TINNY: Well, in this case, if I wanted Aphrodite to turn circles to the right I wouldn't begin by reinforcing a head movement to the left. Movement to the left would be in the opposite direction to the desired goal behaviour. The way chickens turn is by turning their head and neck first. Any head movement to the right is in the direction of the goal behaviour and so that head movement is a good place to begin reinforcement. When I reinforced that first head movement to the right I was careful to take note of how far to the right that movement was.

PHILOSOPHER-SCIENTIST: Why was it necessary that you know exactly how far to the right the first reinforced head movement was?

TINNY: Because during the shaping process each reinforced response should be a successive approximation of the desired goal behaviour. Each reinforced response should be closer to the goal. After I reinforced the first head movement to the right it was important that the next head movement I reinforced be further to the right. If the second response I reinforced wasn't quite as far to the right as the first, then I would be conditioning a response in the opposite direction from the desired goal behaviour. For learning to be as fast and efficient as possible it should always be clear when progress is being made toward the goal. Each time I reinforced a head turning response I made sure it was farther to the right than the previous reinforced response. Each reinforced response was a closer approximation of the goal behaviour. The sequence of reinforced responses was - standing on one leg; the first head turn to the right; head turns increasingly further to the right; head and neck turns to the right; head, neck, and body turns to the right; head, neck, body, and hopping on one leg to the right; and finally turning full circles to the right. The final approximation reinforced is the goal behaviour, the last link in the chain.

PHILOSOPHER-SCIENTIST: Understanding the shaping process must be very important if you want to learn anything or teach anything.

TINNY: The more clearly shaping is understood the faster and more efficient the learning and teaching which takes place.

PHILOSOPHER-SCIENTIST: As you explained all those steps you went through as you conditioned Aphrodite to turn circles while standing on one leg, the process seems quite simple. With this knowledge anyone should be able to teach a chicken to do the same things. As you said, though, without the knowledge of operant conditioning it would be almost impossible to teach a chicken such a task.

TINNY: That is the power of operant conditioning; it changes the impossible to the simple. That is why it is such a powerful tool that it could be used to transform human society into a veritable utopia.

PHILOSOPHER-SCIENTIST: It will be used for that purpose.

TINNY: As we talk I am seeing more and more clearly the solution to the threatened extinction of the human species. I have no trouble now understanding how the new worldview, when spread through humanity, will bring about the solution to the many social problems we now face. It is easy to believe the human race will achieve its grand destiny, will progress to perfection in every aspect. The present state of human society can be considered the baseline condition. Perfection in every aspect can be considered the goal condition. Using the principles of learning as a tool, human society can undergo a shaping process which could positively reinforce those responses which move from the baseline condition in the direction of the goal condition. Reinforcement of successive approximations toward that goal of perfection can continue until the goal is reached. This can really happen. We can know where we are now, where we want to go, and how to get there. It can really happen like that, can't it?

PHILOSOPHER-SCIENTIST: The future of humanity as you describe it is in accord with the natural order. It can happen that way, it should happen that way.

TINNY: But will it happen that way?

PHILOSOPHER-SCIENTIST: It will if we don't destroy ourselves first.

TINNY: It will take a much better understanding of the laws of learning than the simple examples of conditioning that we have discussed so far to provide an effective tool for world social change.

PHILOSOPHER-SCIENTIST: Please tell me more then. You have convinced me of the potential of these learning principles. I want to know all there is to know about them.

TINNY: I'm sure I don't know all there is to know about the laws of learning; but I'll be glad to tell you what I do know.

PHILOSOPHER-SCIENTIST: You're pretty good at explaining things simply. Some of the things you have told me about have been extremely difficult subjects, some known only to a few scientists and philosophers. I have been able to understand almost everything you have told me so far.

TINNY: Knowledge isn't nearly as useful when it cannot be explained simply. Knowledge belongs to everyone and shouldn't be made inaccessible by being incomprehensible.

PHILOSOPHER-SCIENTIST: Sometimes you're funny in the way you use big words to express simple ideas.

TINNY: We could all benefit from having a larger vocabulary. The more words you know the more ideas you can communicate and the more things you can understand.

PHILOSOPHER-SCIENTIST: You're a very serious little girl.

TINNY: There's nothing wrong with being serious is there?

PHILOSOPHER-SCIENTIST: Nothing at all is wrong with being serious.

TINNY: Serious people have fun too, it's just that they find enjoyment in things that others don't appreciate. Serious doesn't mean unhappy.

PHILOSOPHER-SCIENTIST: What word do you think best describes the opposite of serious?

TINNY: Probably frivolous.

PHILOSOPHER-SCIENTIST: Who do you think would be living most in accord with the natural order, a serious person or a frivolous person?

TINNY: Definitely the serious person; but you don't mean everyone who is not serious is frivolous do you?

PHILOSOPHER-SCIENTIST: Words have many meanings.

TINNY: I'd like to tell you more about the laws of learning.

PHILOSOPHER-SCIENTIST: I think you do more than just realise the potential of these learning principles; I think you really like them.

TINNY: The laws of learning have become an important part of my life. I think about them all the time, and I really enjoy talking about them.

PHILOSOPHER-SCIENTIST: Do you use them in your everyday living?

TINNY: I use all the laws of learning to evaluate my every thought, word, and deed.

PHILOSOPHER-SCIENTIST: Why do you do that?

TINNY: My goal is to become perfect in every way. I want my every thought, word, and deed to be directed toward that goal. Every thought, word, and deed is a response which is subject to the conditioning influences from the environment. I want to make sure that the effect of conditioning on my every response is in the direction of perfection. If I was not aware of the laws of learning I might not even be aware when the effects of conditioning were shaping my thoughts, words, and deeds in the opposite direction from my desired goal. By understanding the principles of learning I am able to control my own destiny. I am then truly able to exercise my freewill.

PHILOSOPHER-SCIENTIST: What do you want to tell me about operant conditioning?

TINNY: I should make it clear that operant conditioning does not just occur by planning. Our every interaction with the environment is subject to the influences of the conditioning process. Operant conditioning is a natural part of our lives. Usually the stimulus following a response is brought about by that response, but there are occasionally situations when the stimulus following a response is totally unrelated to that response.

PHILOSOPHER-SCIENTIST: What happens then? Does holistic analysis ignore a stimulus which comes after a response but was not brought about by that response?

TINNY: Every response is influenced by the stimulus which occurs immediately after it. The holistic analysis looks for the relationship in time, contiguity, between the response and the following stimulus, it doesn't look for the cause. The effect is the same whether the stimulus is brought about by the response or if the occurrence of the stimulus after the response was accidental.

PHILOSOPHER-SCIENTIST: Would that particular relationship between a response and the following stimulus be called accidental conditioning?

TINNY: That would be an acceptable name; but, it is usually called superstitious learning.

PHILOSOPHER-SCIENTIST: Why is it called that?

TINNY: Because it is that accidental relationship between response and the following stimuli which reinforce superstitious beliefs. For instance, suppose someone had heard that a black cat crossing their path was bad luck, and right after a black cat crossed their path they returned home and found their house was on fire. There is no real connection between the black cat and the fire; but, because the stimulus, the house on fire, occurred right after the response, the cat crossing their path, the holistic analysis would assign some weight to that relationship between the response and the following stimulus. It would increase that person's belief that a black cat crossing their path meant bad luck.

PHILOSOPHER-SCIENTIST: So a belief can be conditioned just like a response.

TINNY: A belief is a response. It is a mental response. There are basically three kinds of responses - mental, verbal, and physical. As far as the laws of learning are concerned there is no difference between the three.

PHILOSOPHER-SCIENTIST: Does superstitious learning mainly affect mental responses, like beliefs?

TINNY: All types of responses are equally affected by superstitious conditioning. Many athletes show examples of superstitious learning. After an athlete has a particularly good performance, that performance can act as a reinforcing stimulus for responses which came just before the performance. Athletes will sometimes go through ritual behaviour before participating in their sport. They usually can't explain why they do so except that they believe it brings them luck. Sometimes this superstitious behaviour results in certain items of clothing being worn during every athletic performance. The only reason for doing this is that the particular item of clothing was worn during some notably successful athletic feat. The article of clothing in reality has nothing to do with the exceptional performance, but it becomes linked by accident in the holistic analysis. Each time an exceptional performance occurs while wearing the particular item of clothing it serves as an additional reinforcement for wearing that piece of clothing. The relationship between the article of clothing and the athletic success, while never any more real than in the beginning, becomes firmly established as significant in the holistic analysis.

PHILOSOPHER-SCIENTIST: Are animals also susceptible to superstitious conditioning?

TINNY: It isn't necessary to have human level consciousness to be affected by accidental conditioning. Animals develop ritual behaviour just as do humans. It is possible to set up the experimental chamber to condition superstitious behaviour.

PHILOSOPHER-SCIENTIST: How would you do that?

TINNY: The food hopper can be programmed to pop up at random time intervals. This means that reinforcement will be presented every once in a while regardless of what the animal is doing at the time. Whatever behaviour the animal is performing the instant before the reinforcing stimulus is presented will occur more often in the future. Not only will some response become more likely to occur, but that response will also undergo shaping.

PHILOSOPHER-SCIENTIST: How can shaping occur during accidental conditioning? Shaping is the conditioning of successive approximations toward some goal behaviour. There could be no goal response in accidental conditioning, since responses are reinforced at random. Wouldn't any response then have an equal chance of being reinforced?

TINNY: Even when reinforcers are presented randomly some responses will have a higher probability of being reinforced than others. The response most likely to be reinforced is the one that already occurs most often. Any response that is reinforced, accidentally or not, will occur more often in the future. The more often a particular response occurs the more likely it is to be accidentally reinforced. As the rate of any one response increases the rate of other responses will decrease. By this process after a lengthy period of random reinforcement some response will have been accidentally conditioned to occur at a fairly high rate. As far as the holistic analysis is concerned this response which is occurring at a high rate plays a significant role in obtaining the reinforcing stimulus. From the perspective of the holistic analysis there is a high degree of certainty in the relationship between the response being emitted at a high rate and the positive stimulus which follows that response, even though there is no true connection.

PHILOSOPHER-SCIENTIST: I can see how the rate of some particular response might be increased by accidental reinforcement, but the characteristics of the response aren't being changed by shaping are they?

TINNY: Once some response is established at a high rate during accidental conditioning then the shaping process really gets underway. I think this can best be explained by an example. If a rat was in an experimental chamber and the food hopper was programmed to rise, on the average, every twenty seconds, this might give the rat time enough after each reinforcement to get tired of standing by the food hopper waiting for more food. It might turn its back to the source of food and begin walking away. If walking away from the food hopper was the response occurring when next the food hopper was raised, the response of walking away from the food hopper would be reinforced. If this occurred several times the rat's holistic analysis might conclude that walking away from the food hopper was indeed related to receiving food. After walking away from the food hopper was established as a response of high probability there would be the opportunity for this response to be rewarded, still accidentally, at different distances from the wall with the food hopper. If several times in a row the rat was reinforced after having walked further from the food source then walking a greater distance would be the response that increased. It wouldn't take many accidental reinforcements of this response until the rat had reached the far wall of the experimental chamber. This would provide a physical limit to the response of walking away from the food hopper. If when the rat, upon reaching the far wall, came to a stop and stood still then this behaviour would likely be occurring when next the reinforcement took place. The behaviour of standing still by the far wall might very well then become firmly established by further accidental reinforcement. If you looked in the experimental chamber you would see the rat standing very still by the wall opposite the food hopper. Each time the food hopper was raised the rat would run over, eat until the food hopper dropped out of reach, then run back to the far wall to stand still until the next time the reinforcing stimulus was presented. The rat's holistic analysis would interpret these environmental circumstances as sufficient proof that standing still by the far wall was the way to obtain food. It would be considered desirable to spend as much time as possible standing still by the far wall. With no actual connection between the food presentation and any response the random reinforcement conditioned one behaviour, walking away from the food source, to occur at a high rate; then, using that response as a baseline condition, shaped walking away from the food hopper until it became a very different response, standing still by the far wall.

PHILOSOPHER-SCIENTIST: Did you make that example up?

TINNY: No, it was the actual result of an experiment with accidental conditioning. That same random reinforcement procedure was tried a number of times. Some form of superstitious behaviour invariable developed each time.

PHILOSOPHER-SCIENTIST: What other kind of behaviour did the experimental animals end up doing?

TINNY: Common types of superstitious behaviour conditioned were swaying back and forth, hopping up and down, and lying down in certain positions. One rat ended up lying on its back with its legs in the air like it was playing dead. As soon as the food hopper was raised it would jump up, eat until the food hopper was dropped, then lie back down and put its legs up in the air.

PHILOSOPHER-SCIENTIST: For any of those behaviours to be conditioned by food being randomly presented the rats would have to be hungry wouldn't they?

TINNY: If the rat's weren't hungry the food wouldn't have been a positive stimulus, so therefore would not have been able to act as a reinforcing stimulus. Hunger can be considered as a deprived condition. The opposite to deprivation is called satiation. Being hungry is a state of deprivation and being full is a state of satiation. To a deprived animal, food is a positive stimulus; but to a satiated animal food becomes either a neutral or an aversive stimulus.

PHILOSOPHER-SCIENTIST: Since the subject during the conditioning process must be in a state of deprivation, doesn't that place quite a limitation on the effective use of these procedures?

TINNY: There are ways of getting around that limitation. With animals of higher consciousness, like monkeys and with human beings, conditioning can be successfully achieved without the use of any primary reinforcers. A special type of secondary reinforcer can be used in place of the primary reinforcer.

PHILOSOPHER-SCIENTIST: Didn't you say that secondary reinforcers soon lose their reinforcing ability when not paired with the primary stimulus?

TINNY: They soon do lose their reinforcing power except for this one special class of secondary reinforcers. They are called generalised secondary reinforcers. This means they can represent a large number of primary reinforcers. There is a simpler name for these generalised secondary reinforcers. They are also called tokens. A token is some item which may have in itself no value as a primary stimulus, but which can be traded in for primary reinforcers. The token can be given as a reward for the response being conditioned and this will result in the increased probability of that response occurring in the future. The effect of the token is the same as the effect of a primary reinforcer. The reinforcing value of a token remains even if there is a long time delay until the tokens can be traded for primary reinforcers.

PHILOSOPHER-SCIENTIST: Would you give an example of tokens being used in a conditioning procedure?

TINNY: In training monkeys, wooden discs have been given after various responses to serve as reinforcers. First, of course, the monkey has to learn that the token can be traded for some primary reinforcer such as food or a drink. Monkeys will then work to get the tokens just as they would to get food or drink. The monkeys perform responses which get them tokens, save up these tokens, and later turn the tokens in for primary reinforcers. In one experiment I read about, each token could be traded in for a slice of banana.

PHILOSOPHER-SCIENTIST: That description of the use of wooden discs as tokens sounds somehow familiar.

TINNY: Tokens are widely used in human society. We call our tokens money. Money has no real value of its own. The value of money comes from what it can be traded for. We learn as children that money can be traded for primary reinforcers. Money is very influential in conditioning human behaviour. If money could no longer be traded for primary reinforcers it would lose its ability to effect the future occurrence of the responses it follows. Money would then have no value.

PHILOSOPHER-SCIENTIST: There can be no doubt as to the effectiveness of tokens as reinforcing stimuli. Some people will do anything for money.

TINNY: Money has become such a powerful generalised secondary reinforcer that it has practically become a primary reinforcer in its own right.

PHILOSOPHER-SCIENTIST: Is that a good thing?

TINNY: I think it is quite harmful. The stimuli which are primary reinforcers have been determined by the natural order. Money's reinforcing power is artificial. This seems to bring about problems in humanity's relationship with money. This is a relationship without natural harmony.

PHILOSOPHER-SCIENTIST: Perhaps that which is natural is always better than that which is artificial.

TINNY: Perhaps.

PHILOSOPHER-SCIENTIST: As you were explaining accidental conditioning you said that as the rate of one response increases, the rate of other responses decrease. Why is that?

TINNY: In any given period of time only so many responses can take place. If one response is to increase, other responses must decrease to allow for that increase. In some cases when one response increases certain other responses must decrease because they are incompatible with the reinforced response.

PHILOSOPHER-SCIENTIST: Would you give me an example of incompatible behaviour?

TINNY: When I was training Aphrodite to turn to the right is a good example. As she increased turning right, left turns decreased. Turning left is obviously incompatible with turning right. If a dog is being trained to sit, then responses such as standing, running, and jumping must decrease since they are all incompatible with sitting.

PHILOSOPHER-SCIENTIST: Is all of this knowledge necessary to bring about positive change in human society?

TINNY: Every bit of it is important. Every child should know all this and more at a very early age. These things we are discussing now form the basis of a much more sophisticated understanding of learning at the human level.

PHILOSOPHER-SCIENTIST: What should I hear next about the laws of learning?

TINNY: Our discussion has so far involved the most simple learning situations. Learning a new body of knowledge occurs by means of a shaping process. To be most successful this learning should take place through a series of rewarded small steps. Each of the steps can be thought of as a link in the chain of complete knowledge. Each step should be successfully learned before moving on to the next step. This is so the chain doesn't have weak links. Also no step should be missed or the result will be several separate chains, less functional than one complete chain.

PHILOSOPHER-SCIENTIST: I don't want you to rush through your explanation of learning principles. I would rather get too much detail than too little.

TINNY: So far we have been discussing the conditioning of one simple response. Much conditioning in real life entails different responses depending on the circumstances.

PHILOSOPHER-SCIENTIST: Is there a name for the conditioning of different responses depending on the circumstances?

TINNY: All of these different aspects of the laws of learning have names. Not all of the names are particularly useful. Since these names have been used mainly in the scientific world, the language to describe them often tends to be rather technical. The basic concepts are much more important than the names. When these concepts become widely known a more simple language will develop naturally to describe them.

PHILOSOPHER-SCIENTIST: Until that time we can use the technical terms, but remain ready to accept the new language when it develops.

TINNY: In that case there are several names that can be used to describe the conditioning of different responses depending on the circumstances. That process could be called differential reinforcement, or it could be called discrimination training.

PHILOSOPHER-SCIENTIST: Give me a simple example of discrimination training.

TINNY: Let's go back to an earlier example when a rat was conditioned to press a lever at a high rate by following each lever press with a positive reinforcer, a food pellet. That example can be changed very easily to one of discrimination training. If you'll remember, when I described an experimental learning chamber I said there was a light above the lever. We could have the light on or the light off. When the light is on pressing the lever will result in the food hopper being raised. When the light is off pressing the lever has no effect on the food hopper, it stays down out of reach. Reinforcement can occur when the light is on. No reinforcement can occur when the light is off. If those are the contingencies in effect the rat would soon learn to press the lever at a high rate when the light was on, and stop pressing the lever when the light was off. The rat discriminates between the two different learning situations.

PHILOSOPHER-SCIENTIST: What might be going on in the holistic analysis while this discrimination training is taking place?

TINNY: Before the discrimination training took place the rat had already been conditioned to press the lever at a high rate. At this point the holistic analysis had become quite certain of the relationship between the response of lever pressing and the positive stimulus of receiving food. As long as the rat was hungry holistic analysis would advise pressing of the lever. When the new contingencies came into effect, holistic analysis must reassess the relationship between lever pressing and food. Now sometimes pressing the lever isn't followed by food. A function of holistic analysis is to make the most efficient use of all energy expended. It is a legitimate expenditure of energy to press the lever when it brings food, but it is a waste of energy when no food is forthcoming. The holistic analysis would like to know when to advise pressing the lever, and when to advise not pressing the lever. The question is, how to know which is appropriate. From past experience holistic analysis has learned that often there are cues in the environment which signal appropriate behaviour. While pressing the lever the rat perceives a light in its environment. This light is sometimes on, and sometimes off. Holistic analysis becomes aware of this information. This information is of no use at first because no connection involving the light has initially been made with the presence or absence of the reinforcing stimulus after lever pressing; but, soon it becomes clear, the light is always on when lever pressing is followed by food, and the light is always off when lever pressing is not followed by food. When this connection has been made by the holistic analysis the realisation takes place that it is possible to predict accurately whether or not lever pressing is worthwhile. When the light is on lever pressing is an efficient use of energy, so holistic analysis advises responding. When the light is off lever pressing would be an inefficient use of energy, so responding is not advisable.

PHILOSOPHER-SCIENTIST: The holistic analysis doesn't miss much, does it?

TINNY: It misses nothing, but it can be fooled.

PHILOSOPHER-SCIENTIST: How can holistic analysis be fooled?

TINNY: Accidental conditioning is an example of holistic analysis being misled. This happens because holistic analysis while being very logical is also very trusting. It accepts information at face value.

PHILOSOPHER-SCIENTIST: Isn't that naive?

TINNY: Holistic analysis which takes place other than at the human level has good reason to be trusting. All material existence from the simplest form to the most highly developed animal lives in a harmonious relationship with the natural order. The natural order very seldom misleads. The natural order is essentially logical and truthful. Holistic analysis envolved to deal with logical and truthful information. The human species does not live in a harmonious relationship with the natural order. Human beings are not always logical and truthful. Holistic analysis at the human level, having developed to deal with logic and truth, finds it sometimes difficult to cope with information that is not logical or truthful.

PHILOSOPHER-SCIENTIST: The name discrimination training must refer to the fact that this type of conditioning allows the subject to discriminate between different environmental conditions. For example, when lever pressing would be reinforced and when lever pressing would not be reinforced. The light allowed the rat to discriminate between those two different learning situations.

TINNY: The light, which provides information as to what behaviour is appropriate in the particular circumstances, is another type of stimulus. A stimulus of this type is called a discriminative stimulus. A discriminative stimulus provides information as to whether or not a response is likely to be reinforced. It could also provide information as to whether or not a response is likely to be punished. Discriminative stimuli give cues which allow the contingencies operating in the conditioning process to be known.

PHILOSOPHER-SCIENTIST: Are discriminative stimuli common in everyday life?

TINNY: Much of our behaviour, both mental and physical, occurs below the level of conscious awareness. Actually every response is preceded by some stimulus, and every response is followed by some stimulus. Any preceding stimulus may serve as a discriminative stimulus, and any following stimulus may serve as a reinforcing or punishing stimulus. Whether a stimulus is discriminative, reinforcing, or punishing is determined by the function it fulfils in those particular circumstances. It is often the case that a single stimulus may function as a discriminative stimulus and a reinforcing stimulus at the same time.

PHILOSOPHER-SCIENTIST: How could that happen? You said a discriminative stimulus comes before the response and the reinforcing stimulus comes after the response.

TINNY: All behaviours are actually chains of responses. In these chains each response is followed by some stimulus, perhaps a reinforcer. After that reinforcing stimulus another response occurs. In relation to the first response the stimulus following it functioned as a reinforcing stimulus. In relation to the second response the stimulus that preceded it functioned as a discriminative stimulus. The stimulus which followed the first response and preceded the second response was the same stimulus.

PHILOSOPHER-SCIENTIST: Could you give me an example from human life?

TINNY: I'll give an example that will illustrate the chaining of responses, and where the stimuli perform discriminative and reinforcing functions at the same time. There would be many more responses in the chain that I could include so I'll simplify the links in the chain. Suppose a man was going for a drive in his car. First he walks up to the car, reaches out, and opens the door. He would not reach out to open the door until he was beside the car. The car door being within reach serves as a cue, a discriminative stimulus, that the response of reaching out is likely to be reinforced. The responses which open the door are rewarded, or reinforced, by the door opening. The open door serves as a cue to move into the car and sit down. The responses of moving into the car and sitting down are rewarded by being in the car, ready to drive. Sitting in the driver's seat serves as a cue for turning on the ignition. Turning on the ignition is reinforced by the car starting. The car starting serves as a cue to put the car in gear. Putting the car in gear is rewarded by the car being ready to move forward. The car being ready to move forward is a cue for pushing on the accelerator pedal. Pushing on the accelerator pedal is rewarded by the car moving forward. The car moving forward is a cue for turning the steering wheel. I won't go any further with this example, but you can see the sequential links in the chain. Each of the cues also serves as a reinforcer, and each reinforcer also serves as a cue, a discriminative stimulus.

PHILOSOPHER-SCIENTIST: I would never have thought of those various responses as occurring because they have been reinforced.

TINNY: It is undoubtedly through the conditioning process that every one of those responses came to occur. It sounds overly simplistic when put into words, but the reason people emit the responses which open doors is because behaving that way results in open doors. If door opening responses didn't open doors no one would perform those behaviours.

PHILOSOPHER-SCIENTIST: What you say is obviously true. It's surprising with such a direct relationship between that response and its resulting rewarding or punishing stimulus that the nature of the conditioning process goes largely unrealised.

TINNY: It is due to the incredible ignorance of learning principles throughout human society.

PHILOSOPHER-SCIENTIST: If such obvious conditioning relationships can exist unnoticed there would be little chance for the subtle conditioning relationships to be known.

TINNY: The average person wouldn't be aware of even one per cent of the conditioning which shapes their lives. What we have no awareness of, we have little control over. Because of our blindness to the learning process our destinies are governed mainly by unseen, or at least unrealised, influences. When our minds are opened by the knowledge of learning principles we shall determine our own destinies through the exercise of freewill. We shall guide our development through self-directed inner influence.

PHILOSOPHER-SCIENTIST: Is there much difference between discrimination training, differential reinforcement, and shaping?

TINNY: There is little difference between the three. If there is any real difference it would be in the degree of significance that the discriminative stimulus has in the conditioning process. 

PHILOSOPHER-SCIENTIST: Would you give me an example of differential reinforcement that doesn't have an obvious discriminative stimulus?

TINNY: Would you prefer an example of animal learning or human learning?

PHILOSOPHER-SCIENTIST: Give me an example of differential reinforcement that occurs naturally during human development.

TINNY: A good example would be of an infant learning to pick up objects. When the infant, perhaps a baby girl, makes the first attempts in her life to pick up an object she wouldn't be very successful. She would see the object she desired to grasp, but as she reached for it her hand would wave around, almost aimlessly. All the arm movements could be considered attempts to grasp the object, but the holistic analysis has not yet learned to relate certain muscular movements to particular positions of the arm and hand. With a young infant we describe this lack of ability as being uncoordinated.

PHILOSOPHER-SCIENTIST: Doesn't physical co-ordination have something to do with how complete the development of the nervous system is?

TINNY: Many factors enter into all stages in our development. Within the limits of physical ability, conditioning determines the degree to which any characteristic is manifested. In the case of the baby in this example, she does have the physical ability to grasp and pick up an object; but, she has had virtually no training in the use of that ability. She would learn to use her natural ability through differential reinforcement. Of all the possible movements of the arm and hand only one particular set would be reinforced. The only responses being reinforced would be the ones that got the hand to the object. You could say those responses were differentially rewarded. Since no other movements of the arm and hand would get the hand to the object so it could be picked up, no other set of muscular movements would be followed by reinforcement. The sequence of movements that got the hand to the object would increase in the future, and those which did not get the hand to the object would decrease. It takes many reinforced reaching responses to become proficient at picking up objects. This process of differential reinforcement, when successful responses are rewarded and unsuccessful responses are not rewarded, is the way that co-ordination is learned.

PHILOSOPHER-SCIENTIST: What takes place in the holistic analysis during those attempts to pick up some object?

TINNY: Remember that the holistic analysis consists of perception, and comparison with previously stored information. A very young infant, no matter how well perception works, will not be able to interpret those perceptions very well and will have very little stored information to make comparisons with. For instance, the baby girl in our example may perceive some object that because of its nature, perhaps it is shiny, attracts her attention. There may be so little stored information available to the holistic analysis that it is not possible to know what the object is, or exactly how to get it. Without ever previously realising that objects can often be reached by arm and hand movements there would still have been past experiences when moving the arm around has brought the hand in contact with objects that have had some reinforcing value. This would have occurred to some degree even before birth. Holistic analysis wouldn't be certain there was a relationship between hand movements and being able to touch objects, but some hint of that relationship, even if unconscious, would exist. Holistic analysis may advise waving an arm around when the desire to pick up or touch some object occurs. As this arm waving occurs there are more perceptions and interpretations taking place. The infant can see the spatial relationships between the hand movements and the desired object. Eventually the hand touches and grasps the object. At the moment that occurs the responses which brought the hand to the object are reinforced. Those responses become more likely to occur in the future. Holistic analysis now has more information to use in advising appropriate behaviour next time the infant desires to pick up some object. This additional information contains visual cues and memory of muscular positions. Each time the infant successfully picks up some object the holistic analysis becomes more able to advise appropriate behaviour in the future. As this conditioning process takes place through differential reinforcement the infant slowly changes from an uncoordinated baby to a co-ordinated young child.

PHILOSOPHER-SCIENTIST: So even our most basic behaviour is developed according to the laws of learning. In that example, about learning to grasp an object, could the visual perception of the relative positions of the hand and object be considered as discriminative stimuli that provides cues to which hand movements will be rewarded by coming in contact with the desired object?

TINNY: Those visual cues about relative hand and object position do function as discriminative stimuli. There is actually no conditioning which has no discriminative stimuli in the chain of responses. This was an example where the discriminative stimuli are not so obvious as the light being switched on or off during the rat's conditioning was.

PHILOSOPHER-SCIENTIST: Is the ability to interpret the information which comes from perception also learned?

TINNY: Interpretation is a learned response. We can, throughout our lives, learn to make increasingly accurate interpretations of the things we perceive.

PHILOSOPHER-SCIENTIST: Human learning seems to always be a gradual process.

TINNY: All learning is a gradual process. Even the classical conditioning we first discussed took place gradually. Learning takes place through a series of small steps. The effect of the conditioning which takes place at each step in the learning process changes the information holistic analysis has to work with next time a similar opportunity presents itself. The more holistic analysis knows about the circumstances the better the decisions which can be made as to appropriate behaviour in those circumstances.

PHILOSOPHER-SCIENTIST: What do you mean when you call certain behaviour appropriate?

TINNY: Appropriate behaviour is that which is in the best overall interest of the animal or person, given the circumstances.

PHILOSOPHER-SCIENTIST: To act in one's best interest in any situation would be a very important survival tactic.

TINNY: It is not surprising then that holistic analysis has been so highly developed and forms such a large portion of our genetic and cultural heritage.

PHILOSOPHER-SCIENTIST: When we were discussing classical conditioning you introduced a concept called extinction. Is there a similar process in operant conditioning?

TINNY: There is a similar process in operant conditioning. It is also called extinction. Extinction could almost be called unlearning. When a response has been increased by reinforcement and the reinforcer is no longer presented after that response, the rate of responding will drop back to roughly the level it occurred before reinforcement. We can go back to the example of the rat which was conditioned to press a lever at a high rate by following each lever press with food pellets. A rat placed in an experimental learning chamber for the first time will press the lever a few times each hour due to natural inquisitiveness. If each lever press raises the food hopper, thereby presenting the rat with a food pellet, the rate of lever pressing will soon increase to hundreds of times per hour. That high rate of lever pressing has been conditioned by positive reinforcement. If at this point the contingencies are changed so that lever pressing no longer results in the food hopper being raised then the response of lever pressing will begin to decrease. This decrease of response rate, which occurs when a response that had previously been followed by a reinforcing stimulus is no longer followed by a reinforcing stimulus, is called the extinction process. Just as the conditioning process is gradual, so is the extinction process gradual. When the extinction process is complete in this example the rat would resume pressing the lever at a rate of several presses each hour, which was its original natural level.

PHILOSOPHER-SCIENTIST: Do all responses have some natural level of occurrence which exists prior to any conditioning?

TINNY: All behaviours except perhaps certain reflex actions have been conditioned. When I say the rat's natural rate of lever pressing is several presses each hour, I mean that is the rate which has been conditioned by a rat's normal experiences during its early development. When I say those several lever presses each hour are due to inquisitiveness I am humanising the motivation behind a general behaviour that rats have developed to aid in survival. Exploring the environment and manipulating objects found in their environment is a general tactic which has proven its usefulness in providing for the rat's basic needs. The conditioning that took place during the experiment, when lever presses were reinforced, is building upon a base which had previously undergone conditioning. During extinction the high rate of lever pressing, which was conditioned by reinforcement during the experiment, is unlearned because it is no longer reinforced. All of that gain is lost, but the original few lever presses each hour remain because the conditions which reinforced that level of responding are still in effect.

PHILOSOPHER-SCIENTIST: The effect of conditioning on behaviour can be quite complicated.

TINNY: We are still discussing only the simplest instances of conditioning. The overall interactive relationship based on the laws of learning between each human being and their environment is complex beyond present comprehension. To fully understand these interconnections would be like trying to understand the totality of interconnections of material forms in the physical universe. For all practical purposes the number of interconnections, in both cases, can be considered to be infinite.

PHILOSOPHER-SCIENTIST: Wouldn't that place a limit on the degree to which we can control our own destiny by the exercise of freewill.

TINNY: It's true that since we can't perfectly know every effect and interconnection of conditioning in our lives we don't have perfect control over our own destiny. The better we understand the laws of learning, the greater will be our awareness of the effects and interconnections of conditioning in our lives. The greater our awareness of the effects and interconnections of conditioning in our lives, the more fully we can express our freewill and control our own destinies. As perfection is approached, complete understanding of the effects and interconnections of conditioning on our lives is approached. Perfected existence has absolute and unlimited knowledge of the innumerable effects and interconnections of conditioning and is therefore able to perfectly manifest freewill

PHILOSOPHER-SCIENTIST: The envolution of material form is a shaping process isn't it?

TINNY: That's correct, envolution takes place through shaping. From the first subatomic particles at the beginning of the physical universe, until the most highly envolved animal species, the contingencies which shape development are mainly externally determined. The human species represents a new phase in the envolution of material form. For the first time the potential exists for the contingencies which shape further development to be internally directed through self-reflective consciousness.

PHILOSOPHER-SCIENTIST: Tell me some more about the laws of learning.

TINNY: Another important concept in conditioning is called generalisation. Generalisation is related to the process of discrimination. I'll explain it by another example. I'll use the example of classical conditioning when a dog was conditioned to salivate to the sound of a bell. In that situation the bell was a conditioned stimulus which elicited salivation. For the purposes of this example we will say that each time the bell was sounded the dog produced fifty drops of saliva. The dog had been conditioned using a bell with a certain tone. Some bells have higher tones and some bells have lower tones than the one used in the conditioning procedure. If a bell with a slightly higher tone or a bell with a slightly lower tone is sounded the dog would still salivate, even though neither of those bell tones had been used in the conditioning procedure. The ability of stimuli similar, but not identical, to the stimulus used in the conditioning process to exert an influence on the response is called generalisation. The dog generalises from the stimulus it is most familiar with to other stimuli which are similar.

PHILOSOPHER-SCIENTIST: Would the similar stimuli have exactly the same effect as the stimulus originally used in the conditioning process?

TINNY: In the salivation experiment it was found that the further the bell tone varies, either higher or lower than the original bell, the less the dog would salivate. If the frequency of the tone varied, say, ten percent higher or lower, the dog might produce only forty drops of saliva. If the frequency of the tone varied by twenty per cent, the dog might only produce thirty drops of saliva. If the tone of the bell varied too far from the original to be identified as similar, no drops of saliva would be produced.

PHILOSOPHER-SCIENTIST: Is there a generalisation effect in operant conditioning also?

TINNY: There is. Generalisation in operant conditioning takes place in regards to the discriminative stimulus. The discriminative stimulus provides a cue to whether or not a response will be reinforced. In the example of discrimination training we discussed the rat was reinforced for pressing the lever when the light was on, and would not be reinforced for pressing the lever when the light was off. The light functioned as a discriminative stimulus. A tone would have served equally well as a discriminative stimulus in this learning situation. When the tone was on, pressing the lever would be rewarded; and, when the tone was off pressing the lever would not be rewarded. The rat having learned to discriminate between these two conditions would respond at perhaps five hundred lever presses an hour if the tone was sounding, and just several lever presses an hour when the tone was not sounding. If tones were sounded that were higher or lower than the tone involved in the original conditioning procedure the rat would still press the lever, but at rates less than five hundred presses an hour. The further from the original tone the new tone was, the fewer times the rat would press the lever. If the tone sounded was so different from the tone originally involved in the conditioning process that it could not be identified as similar then the rat would not be influenced by the tone at all, and would only press the lever several times each hour, just as it would do if there was no tone sounding.

PHILOSOPHER-SCIENTIST: What takes place in the holistic analysis which results in generalisation?

TINNY: Holistic analysis becomes aware of a certain stimulus which provide cues to appropriate future behaviour. After the cue has proven itself as an accurate predictor of what is to come, the holistic analysis accepts the certainty of the relationship of the cue to reinforcing or punishing events which will follow the response. When another stimulus appears, which is similar to the one that holistic analysis has become certain about, the common characteristics are recognised. Since the match in characteristics is not perfect, holistic analysis is somewhat less than certain that this similar stimulus is a useful cue to future events. Being less certain of the value of this new but similar stimulus, holistic analysis expresses those reservations by advising a reduced response. The further the new stimulus is from the original stimulus the greater the reservations expressed by the holistic analysis. If the characteristics of the new stimulus are too far removed from those of the original stimulus, the new stimulus will not be taken into consideration in the holistic analysis. In this case the new stimulus will be neutral in respect to the response and will have no influence on the response.

PHILOSOPHER-SCIENTIST: Could you give me an example of generalisation in human learning.

TINNY: Human examples are often most obvious with young children. When very young children are learning to talk they are sometimes shown different animals and told what each animal is called. For instance the child might be show a small dog and told it is called a puppy. Several times the child might point out other little dogs and say "puppy". The parents reinforce this behaviour by showing their approval. In this learning sequence a little dog is the discriminative stimulus, saying "puppy" is the response, and the parent's approval is the reinforcing stimulus. The child has been conditioned by positive reinforcement to call little dogs 'puppy'. Now the child sees another small animal, with fur, a tail, and running on four legs. Once again, the child says "puppy". This time though the small animal was actually a cat. The mistake made by the child was due to generalisation. There were enough similar characteristics between the original stimulus, the little dog, and the new stimulus, the cat, for the child to respond to the cat in a way which would have been the appropriate response upon seeing a dog. If the characteristics of the cat had not been so similar, it would be unlikely the child would have responded by saying "puppy". The child, upon seeing an elephant, is not likely to generalise and call it a puppy. Although the elephant shares some characteristics with a dog, there would not be enough to allow generalisation to take place. Young children have also been known to call the wrong adult "Mummy" or "Daddy". This happens because of generalisation also. The child, seeing enough similar characteristics, responds to an unrelated adult as it had learned to do when seeing its real parents.

PHILOSOPHER-SCIENTIST: During that explanation you said that a parent's approval was a reinforcer.

TINNY: We humans and some animals find approval, affection, friendliness, smiles, a kind word, or even attention to be desirable. They can all be positive stimuli and serve as reinforcers.

PHILOSOPHER-SCIENTIST: Does this class of reinforcing stimuli have a name?

TINNY: They are called social reinforcers. Social reinforcers are one of the most common and effective rewards. Most human learning involves some form of social reinforcement.

PHILOSOPHER-SCIENTIST: Social reinforcement seems like it would be a very convenient way to reward desirable behaviour.

TINNY: Social reinforcement is also a very nice way to reward desirable behaviour.

PHILOSOPHER-SCIENTIST: Couldn't social reinforcement also be used to reward undesirable behaviour?

TINNY: Unfortunately that's true. Much social reinforcement is used to develop behaviours which are wrong and harmful.

PHILOSOPHER-SCIENTIST: That will change.

TINNY: It has to if the human species is to survive.

PHILOSOPHER-SCIENTIST: Let's go on with our discussion on the laws of learning. What more can you tell me about operant conditioning?

TINNY: When I began explaining about operant conditioning I said there were four main types. They were positive reinforcement, negative reinforcement, presentation punishment, and withdrawal punishment. I want to discuss one of those four types further.

PHILOSOPHER-SCIENTIST: Which one?

TINNY: Negative reinforcement. Negative reinforcement increases the rate of a response which can terminate an ongoing aversive stimulus. If a response puts an end to something that is unpleasant, then that response is more likely to occur again in the future. Getting out of an unpleasant situation is a form of escape. Sometimes negative reinforcement is called escape training. There is another way to deal with an unpleasant situation. If the unpleasant situation has already begun then escape is the appropriate behaviour; but if the unpleasant situation hasn't yet begun then the appropriate behaviour is to avoid the forthcoming unpleasant situation. There is a type of reinforcement called avoidance. It can be thought of as a special instance of negative reinforcement. In avoidance conditioning the response postpones an imminent aversive stimulus. The response keeps something unpleasant from taking place. Any response which keeps something unpleasant from happening is more likely to occur again.

PHILOSOPHER-SCIENTIST: Would you give an example of avoidance conditioning?

TINNY: Once again I'll use the example of a rat in an experimental chamber. This time the food hopper won't be involved in the conditioning process. The floor of the chamber is divided into two sections by a low wall. The floor on each side is electrified and hooked up so that only one side is switched on at a time. When the rat is one side and the electric shock begins on that side it jumps the fence to the other side where the electricity is not on. By jumping the wall to the other side the rat is able to escape the shock. The rat learns this escape response very quickly by negative reinforcement. The electric shock is the ongoing aversive stimulus and the response of jumping the wall terminates that aversive stimulus. The electricity is periodically switched on, always on the side of the chamber the rat is in. Now something new is added to this situation. A light is placed on the wall in each compartment. The light is turned on several seconds before the shock begins. This light, since it always precedes the electric shock, provides information which can be used to predict when the shock is coming. After only a few pairings between the light and the electric shock the rat learns to avoid being shocked by jumping over the wall as soon as the light comes on and before the electricity is switched on.

PHILOSOPHER-SCIENTIST: In a similar situation I would do the same thing; but, it is unclear to me why you say this is a special instance of negative reinforcement. In negative reinforcement the response puts an end to an ongoing aversive stimulus. In this case there is no ongoing aversive stimulus so, although the response avoids the shock, it doesn't stop an ongoing shock. Wouldn't this type of conditioning be something other than negative reinforcement?

TINNY: In this example we see how various conditioning processes can be interconnected. A sharp electric shock to the feet of a rat elicits certain reflexive behaviours. The rat would jump around and squeal. Using terms from our discussion on classical conditioning, the shock would be called an unconditioned stimulus. The jumping and squealing would be called an unconditioned response. The shock naturally elicits a jumping and squealing response. The light would, before conditioning, be a neutral stimulus to the rat; but, when it is turned on a few seconds before the shock, the light become a conditioned aversive stimulus. The light, by being paired with the shock, gains an aversive quality from that association. As we look at the example now, it can be seen that when the light goes on it is treated by the rat as an ongoing aversive stimulus. The rat's response of jumping over the wall to the other compartment terminates this ongoing conditioned aversive stimulus. The rat has learned to jump over the wall to escape the aversive association with the light. In this case the rat learned that behaviour by the process of negative reinforcement. The rat is now escaping the aversive associations of the light and, therefore, avoiding completely the electric shock.

PHILOSOPHER-SCIENTIST: When we discussed extinction in classical conditioning you said that when the conditioned stimulus is presented a number of times, no longer followed by the unconditioned stimulus, the conditioned stimulus would lose its influence over the response.

TINNY: That's true.

PHILOSOPHER-SCIENTIST: Then in this example if the rat always avoided the shock by jumping over the wall each time the light went on, the light would no longer be followed by the shock. Wouldn't the light lose the aversive quality it had gained by being paired with the shock?

TINNY: You might be right, it could begin to lose its influence as an conditioned aversive stimulus. When this happens the rat would probably not jump over the wall when the light came on. It would then once again receive an electric shock and the light would almost immediately regain its conditioned aversive character.

PHILOSOPHER-SCIENTIST: Wouldn't that cycle go on forever? The light would gain aversive qualities by being paired with the electric shock, then lose those aversive qualities when it is no longer paired with the shock?

TINNY: That cycle wouldn't continue endlessly. Eventually the rat would become so powerfully conditioned both to consider the light an aversive stimulus and to jump the wall when the light came on, that extinction would no longer take place. In human terms the rat would become so sure that the light would usually be followed by an electric shock that it would never again take the risk of not jumping the wall to escape the light and avoid the forthcoming shock.

PHILOSOPHER-SCIENTIST: In that example, the rat learned to consider the light an aversive stimulus by classical conditioning, and learned to jump the wall by a form of operant conditioning called negative reinforcement. The light, which in the process of classical conditioning served as a conditioned aversive stimulus, also served as a discriminative stimulus in the process of negative reinforcement.

TINNY: Exactly right.

PHILOSOPHER-SCIENTIST: Could you give me an example of avoidance learning in human behaviour?

TINNY: Avoidance conditioning is very common in human development. A familiar example involves the behaviour of people crossing roads. When someone begins crossing a road then suddenly sees a fast approaching vehicle they would quickly jump back off the roadway. This behaviour has been learned by avoidance conditioning. In this case the fast approaching vehicle is the conditioned aversive stimulus and jumping out of the way is the response which terminates that ongoing aversive stimulus. And at the same time, the fast approaching vehicle serves as a discriminative stimulus in an avoidance learning process where it is a cue that the response of jumping out of the way would be appropriate be the appropriate behaviour.

PHILOSOPHER-SCIENTIST: But jumping out of the way of a fast approaching vehicle is just normal behaviour. How can you say it is conditioned?

TINNY: We are not born knowing that getting out of the way of approaching vehicles is appropriate behaviour. Little children have to be taught that running onto the roadway can be dangerous.

PHILOSOPHER-SCIENTIST: But it is obvious a fast approaching vehicle would cause great harm if we were hit. How can that knowledge be considered to have been conditioned?

TINNY: It is only obvious that a fast approaching vehicle is dangerous because we have so successfully learned that truth.

PHILOSOPHER-SCIENTIST: Although little children might not have learned that it can be dangerous to run out in the road, most if they saw a vehicle rushing at them would try to get out of the way.

TINNY: Even if what you say is true, that doesn't prove that the aversive character of an onrushing vehicle has not been conditioned to be seen as dangerous.

PHILOSOPHER-SCIENTIST: If a person had never seen an onrushing vehicle before they would still jump out of the way if approached by one. How then could either the aversive quality of the approaching vehicle or the response of jumping out of the way have been conditioned? There was no past experience of either.

TINNY: I still claim the approaching vehicle gained its aversive quality by conditioning; and, that the response of jumping out of the way was learned by conditioning.

PHILOSOPHER-SCIENTIST: Would you explain how?

TINNY: We live in a world of objects, many of them moving objects. That is the nature of the physical universe. The objects of material existence relate to each other in certain ways. Human bodies during their development experience relationships of many sorts with many different objects. One of these classes of relationships is with moving objects. Since we can't experience every possible relationship with every different object we come to general conclusions about the nature of these interactions. The general conclusions we arrive at are determined by the particular experiences we undergo. We learn collisions with hard objects usually hurt more than with soft objects. We learn collisions with big objects often hurt more than with small objects. And we learn that collisions with fast moving objects often hurt more than with slow moving objects. It would be fair to say that a collision with a big, hard, fast moving object would virtually always cause more harm than a collision with a small, soft, slow moving object. Since this is true, big, hard, fast moving objects become conditioned as aversive stimuli. We do not inherit this knowledge, we learn it by various experiences during our interactions with the environment. That is the reason there would be few people in the world, regardless of whether or not they had ever previously seen a fast approaching vehicle, who would not recognise the potential danger of that oncoming vehicle and would act appropriately by jumping out of the way.

PHILOSOPHER-SCIENTIST: Would that be due to generalisation?

TINNY: It would. The onrushing vehicle would exhibit a sufficient number of similar characteristics to the varied objects in the past which had played a part in conditioning big, hard, fast moving objects as aversive stimuli for holistic analysis to be treat the fast approaching vehicle as an aversive stimulus.

PHILOSOPHER-SCIENTIST: I understand. It seems no matter how natural and obvious our behaviour patterns appear to be, that in truth, they have all been affected by various conditioning processes.

TINNY: Conditioning is a most ubiquitous process.

PHILOSOPHER-SCIENTIST: What does that mean?

TINNY: The laws of learning are always present everywhere. There is no time and no place where the laws of learning are not in effect.

PHILOSOPHER-SCIENTIST: Getting back to the rat in the example of avoidance conditioning. Wouldn't that rat be quite upset being in a situation where it is constantly in danger of receiving a painful electric shock?

TINNY: It would be a terrible experience. The rat would certainly undergo emotional stress.

PHILOSOPHER-SCIENTIST: Would suffering from emotional stress always be part of escape and avoidance conditioning procedures?

TINNY: There would always be some undesirable emotional side effects. Sometimes the emotional difficulties could go virtually unnoticed, but in other circumstances the emotional problems could be devastating.

PHILOSOPHER-SCIENTIST: Is there any name for these various expressions of emotional stress?

TINNY: There is a word which quite accurately describes that emotional distressed state. The word is anxiety. Anxiety could be defined as emotional distress or uneasiness of mind, caused by the apprehension of danger or misfortune.

PHILOSOPHER-SCIENTIST: I suppose that would describe the experience the rat underwent.

TINNY: Well, that definition described anxiety in human terms; but although less developed, all the same mental and emotional states exist at the animal level. The higher the consciousness of the animal the closer to the human experience.

PHILOSOPHER-SCIENTIST: Do rats have very highly developed consciousness?

TINNY: Yes. Among those in the animal kingdom rats have developed a quite high level of consciousness.

PHILOSOPHER-SCIENTIST: Rats are not very well liked animals.

TINNY: They have their place in the ecology of the world.

PHILOSOPHER-SCIENTIST: Is anxiety always a bad thing?

TINNY: Interestingly, like most things, anxiety can be beneficial in moderation. A little bit of anxiety stimulates particularly efficient performance. Performance with a small amount of anxiety usually shows an improvement over performance with no anxiety at all.

PHILOSOPHER-SCIENTIST: What effect does a high degree of anxiety have?

TINNY: With a large amount of anxiety, performance drops below the level of performance with no anxiety. While a small amount of anxiety seems to stimulate behaviour, a large amount of anxiety seems to inhibit behaviour. The level of anxiety can become so high that all behaviour comes to a stop.

PHILOSOPHER-SCIENTIST: That might be the origin of the saying, "frozen with fear".

TINNY: Almost surely.

PHILOSOPHER-SCIENTIST: Do you really think anxiety is a good thing if only in small doses?

TINNY: I said a small amount of anxiety can be beneficial and will stimulate behaviour. From the relative point of view, this would be considered good. From the absolute perspective anxiety is never good, since the influence of anxiety is through the imposition of will by force. Anxiety always involves the influence of some form of negative control. It would be better if the improved performance came about from the influence of positive factors.

PHILOSOPHER-SCIENTIST: What is the most harmful aspect from the use of conditioning procedures using negative influence?

TINNY: While there are many harmful effects from the use of negative means to condition behaviour, there is one which outshadows all others. Every time conditioning by negative means is successful it reinforces the response of using negative means. Each successful use of negative control increases the use of negative control in the future.

PHILOSOPHER-SCIENTIST: When you refer to negative means of conditioning, does that include both negative reinforcement and presentation punishment?

TINNY: Yes, those two forms of conditioning are harmful because of the use negative stimuli to influence behaviour. I would also class withdrawal punishment as a negative means of conditioning, although this form involves a positive stimulus.

PHILOSOPHER-SCIENTIST: Why would you include a form of conditioning, withdrawal punishment, which involves the use of a positive stimulus as a negative means of conditioning?

TINNY: Because of the effect on the emotional state of the subject being conditioned. No one is happy to have something they want taken from them.

PHILOSOPHER-SCIENTIST: If negative reinforcement and presentation punishment are harmful because they both involve the use of a negative stimulus, and withdrawal punishment is harmful because it also results in an unhappy emotional state, there is only one of the four basic forms of operant conditioning left.

TINNY: That's right, positive reinforcement is the only form of conditioning which has no inherent harmful side effects. It would be best if all conditioning took place through positive reinforcement.

PHILOSOPHER-SCIENTIST: Would it be possible for all conditioning to take place through positive reinforcement?

TINNY: Not at present; but, it would be possible for a much greater portion of all conditioning to take place through positive reinforcement.

PHILOSOPHER-SCIENTIST: You said the most harmful aspect of conditioning using negative control was that it reinforces the use of negative control. Would you give me an example of that happening?

TINNY: Sometimes parents attempt to control their child's behaviour by the use of physical punishment. If the child does something the parent thinks is wrong the parent will hit the child. The parent follows the child's wrong behaviour with a negative stimulus. This is a form of presentation punishment. The parent uses this form of negative control to reduce or eliminate some behaviour which they consider to be wrong. If hitting the child is successful in stopping that behaviour, the parent is reinforced for hitting the child. The parent's behaviour is being conditioned by negative reinforcement. The ongoing aversive stimulus is the child's wrong behaviour, and the response that terminates the ongoing aversive stimulus is hitting the child. Each time the parents succeed in stopping behaviour they consider wrong by hitting the child the probability increases that the parents will in the future hit the child to stop wrong behaviour. Successfully using physical punishment increases the use of physical punishment. In this example the parents are not the only ones being conditioned to use hitting as a means to attain desired ends. The child also learns hitting is an appropriate way to get what you want.

PHILOSOPHER-SCIENTIST: How does the child learn to use negative control by that experience?

TINNY: That involves another concept in learning called modelling that I would rather explain later.

PHILOSOPHER-SCIENTIST: Whenever you think best. Would you give me a different example of how using negative control perpetuates the use of negative control?

TINNY: In some countries the government keeps people in a deprived and oppressed condition. The government maintains this control over the people by negative means. Some of the oppressed people ask in a reasonable way to be granted their basic human rights. The government ignores this quiet and reasonable request. The response of asking quietly and reasonably is not reinforced. Therefore, asking quietly and reasonably is not likely to occur again in the future. Some of the oppressed people now take up arms and fight violently against the government. The government cannot continue to ignore the oppressed people. The violent struggle becomes widespread, becomes a revolution, and the oppressive government is overthrown. The control is now in the hands of the people. The response of violent struggle has been powerfully reinforced. Violent struggle is likely to be looked on favourably and is also likely to reoccur in the future. Revolution through violent struggle will be promoted as the best way, perhaps the only way, to attain positive social change.

PHILOSOPHER-SCIENTIST: It isn't though, is it?

TINNY: Revolution through violent means may bring about positive social change; but, this social change will contain a fatal flaw.

PHILOSOPHER-SCIENTIST: What is that flaw?

TINNY: The seeds of negative control and violent action are spread throughout the new government and among the people. This seed will grow and overwhelm whatever positive social change had been obtained. This fervour for revolution through violent action could destroy the government, destroy the people, even destroy the planet.

PHILOSOPHER-SCIENTIST: From some of your examples I feel I'm not only learning about the laws of learning, but I'm also learning about social influence.

TINNY: The laws of learning are the basis of social influence. Society as a whole sets up reinforcement and punishment contingencies which control individual behaviour.

PHILOSOPHER-SCIENTIST: Would you give me an example of this form of social conditioning?

TINNY: Through much of human history living, speaking, or even thinking which varies from the social norm has not been considered acceptable. Adherence to the prevailing social norm was required of every member of the society. Strict adherence to the current religious beliefs and sanctions was a common area subject to social control.

PHILOSOPHER-SCIENTIST: Which of the four basic types of operant conditioning does society use to insure its members don't vary from the accepted norms?

TINNY: Positive and negative reinforcement, presentation and withdrawal punishment are all used to condition socially acceptable behaviour. I'll briefly present an example of each of those four types of conditioning as I describe how strict adherence to a certain system of religious belief could be ensured by social control. By positive reinforcement those actions which are in accord with religious standards are increased. Those whose response is to speak or act most appropriately, as determined by the religious beliefs, are given special social recognition, respect, and power in the community. By negative reinforcement those actions in accord with religious standards are also increased. Those who are seen as being in conflict with religious standards are subject to constant disapproval. This disapproval is expressed in many ways. Social disapproval can be a strong ongoing aversive stimulus. When a member of society who has been subject to disapproval begins speaking and acting in accord with religious standards the disapproval vanishes, the dissenter is rewarded by being welcomed back into the community. By presentation punishment those actions in opposition to religious standards are decreased. Those whose words and actions conflict with religious beliefs may come to verbal abuse, physical harm, or even death. And, with withdrawal punishment those actions in opposition to religious standards are also decreased. Those whose words and actions oppose religious beliefs may find their jobs, social standing, or material goods taken from them.

PHILOSOPHER-SCIENTIST: In a closed society all those conditions and sanctions must have been extremely effective in controlling the religious beliefs of the people.

TINNY: It is a process which has been successfully used for thousands of years.

PHILOSOPHER-SCIENTIST: Are the use of those controls to insure adherence to certain religious beliefs linked to any particular religion?

TINNY: Followers of all religions have used variations of those four types of conditioning to control their members. Some emphasise the use of one type of influence more than others, but all have been commonly used.

PHILOSOPHER-SCIENTIST: Do followers of religions today still attempt to control their members by those same conditioning methods?

TINNY: In some parts of the world those same methods are still very much in use. In most of the world today, though, even if religions still attempt to use those methods, the nature of modern society makes those methods much less compelling.

PHILOSOPHER-SCIENTIST: Does any other institution in society rely on those same methods to control the masses?

TINNY: Governments have relied heavily on all those same conditioning methods to maintain power and control. Sometimes it is hard to distinguish between political ideologies and religions.

PHILOSOPHER-SCIENTIST: None of those social influences seem like they provide the right reasons to accept any certain religion or support any government.

TINNY: They don't. Religions should attract followers only because they are good and true. Political ideologies should also attract supporters only because they are good and true.

PHILOSOPHER-SCIENTIST: What comes next in the logical progression of the knowledge of the laws of learning?

TINNY: Next I want to explain schedules of reinforcement.

PHILOSOPHER-SCIENTIST: What are schedules of reinforcement?

TINNY: When I described operant conditioning I said it involved a response that is followed by a some stimulus which, depending on whether it is a positive or negative stimulus and whether it is presented or removed, will increase or decrease the probability of that response occurring in the future. Schedules of reinforcement explain the different possible relationships between the response and the stimulus; and, although called schedules of reinforcement, these laws pertain not only to conditioning through reinforcement but also to conditioning through punishment. The different relationships which can exist between the response and the following stimulus usually involve either the number of responses which must be emitted before being followed by the reinforcing or punishing stimulus, or the amount of time which must pass before a response can be followed by a reinforcing or punishing stimulus. In the examples of reinforcement and punishment we have already discussed, every response was followed by a reinforcing or punishing stimulus. That relationship between the response and the following stimulus is one particular schedule of reinforcement. When every response is followed by the reinforcing or punishing stimulus the relationship is called continuous reinforcement. Often however a response is not reinforced or punished every time it occurs. The response may only be reinforced occasionally. This relationship is called intermittent reinforcement. In one type of intermittent reinforcement the response is reinforced only after a certain number of responses have occurred. Reinforcement of this type is called a ratio schedule, because there is some ratio between the number of responses required for each reinforcement. In another type of intermittent reinforcement the response is reinforced only after a certain amount of time has passed. Reinforcement of this type is called an interval schedule, because there is some interval of time between reinforced responses.

PHILOSOPHER-SCIENTIST: So schedules of reinforcement can be divided into those which are continuous, when reinforcement follows every response, and those which are intermittent, when reinforcement only follows certain responses.

TINNY: And the two intermittent schedules of reinforcement can also be divided into two classes.

PHILOSOPHER-SCIENTIST: Those two types of intermittent reinforcement are ratio schedules, when reinforcement only comes after some number of responses, and interval schedules, when some amount of time must pass between reinforced responses.

TINNY: That's right. There is one more major division in the schedules of reinforcement. Both the ration schedules and the interval schedules can be either fixed or variable.

PHILOSOPHER-SCIENTIST: What does it mean for a schedule of reinforcement to be fixed or variable?

TINNY: In the case of ratio schedules, a fixed ratio refers to reinforcement occurring always after the same number of responses; and, variable ratio refers to reinforcement occurring after different numbers of responses, which vary around some average.

PHILOSOPHER-SCIENTIST: How about with interval schedules?

TINNY: In the case of interval schedules, fixed interval refers to reinforcement always following the first response after the same period of time; and, variable interval refers to reinforcement following the first response after different periods of time, which vary around some average.

PHILOSOPHER-SCIENTIST: That explanation needs to be made more clear.

TINNY: I'll give an example of each of those schedules of reinforcement.

PHILOSOPHER-SCIENTIST: I'm sure that will help me to understand schedules of reinforcement better.

TINNY: To make these examples as simple as possible I'll explain each of the different schedules of reinforcement using the example of the rat in the experimental chamber. These examples will refer to conditioning through reward rather than punishment; but, remember that the same schedules apply to conditioning through punishment. We have already discussed continuous reinforcement. In continuous reinforcement every time the rat presses the lever it receives a food pellet as a reward.

PHILOSOPHER-SCIENTIST: That seems simple enough.

TINNY: I'll explain the ratio schedules first. The ratio schedule can be either fixed or variable. In a fixed-ratio schedule there is some fixed number of responses which must occur before reinforcement is given. For example every fifth response is reinforced, but no others are. In this case when the rat is pressing the bar, the first, second, third, and fourth responses are not followed by reinforcement. When the fifth response occurs, the rat is rewarded with a food pellet. Every subsequent fifth response is also reinforced. That would be called a fixed-ratio(five) schedule since every fifth response is reinforced.

PHILOSOPHER-SCIENTIST: Does it matter how high or low the fixed number of responses is?

TINNY: That fixed number could range from one to thousands.

PHILOSOPHER-SCIENTIST: If the schedule was fixed-ratio(one), would that mean every response would be reinforced?

TINNY: That's what a fixed-ration(one) schedule means.

PHILOSOPHER-SCIENTIST: But that's the same as continuous reinforcement.

TINNY: Continuous reinforcement must then be a special case of a fixed-ratio schedule. It's usually considered a separate schedule, though, because it is not intermittent.

PHILOSOPHER-SCIENTIST: And how about the high fixed-ratio schedules. It's hard to imagine a rat pressing the lever a thousand times for one food pellet.

TINNY: It's not common, but it's possible.

PHILOSOPHER-SCIENTIST: How would you get the rat to press the lever a thousand times for one reinforcement?

TINNY: By using the shaping procedure. First you would start with a continuous reinforcement schedule. After the rat learns to press the lever for food the number of responses needed to receive a food pellet can be slowly increased.

PHILOSOPHER-SCIENTIST: Must the schedule be increased slowly?

TINNY: The shaping process is a series of steps toward some goal. If any step is made too large the progressive series may break down. The steps must be kept small enough to make sure each step can be successfully taken. They are the links in a chain. If one of the links is broken the chain falls to pieces.

PHILOSOPHER-SCIENTIST: What determines how large each step may be?

TINNY: In this example the critical factor, which determines how large a step may be taken, involves the extinction process. The increase in the number of responses required over the previous level must not be so great as to allow extinction of the response to take place before the next reinforcement is given. After the rat had been conditioned to press the lever on a continuous reinforcement schedule you wouldn't make the next fixed-ratio schedule require one hundred responses to obtain reinforcement. A fixed-ratio(100) schedule would probably be too large a step. The rat having learned to press the lever to obtain food during continuous reinforcement would realise that pressing the lever was no longer being followed by the reinforcing stimulus. This realisation would take place due to the ongoing holistic analysis. During continuous reinforcement each response, when followed by the presentation of a food pellet, confirms the relationship whereby lever pressing is known as a sure way to obtain food. If the schedule was suddenly changed from continuous reinforcement to a fixed-ratio(100) schedule, there would be ninety-nine responses in a row which were not followed by a reinforcing stimulus. Each of those non-reinforced responses would, from the perspective of holistic analysis, be cues that there was no longer a relationship between lever pressing and obtaining food. Holistic analysis would advise the lever pressing response be greatly reduced, as pressing at any high rate would be an inefficient use of energy.

PHILOSOPHER-SCIENTIST: But there would still be a reinforcement schedule in effect. The rat could still receive reinforcement for responding.

TINNY: The experimenter may know that, but the rat doesn't. The most logical analysis given the information the rat has to go on would be to conclude there was no reinforcement available for lever pressing.

PHILOSOPHER-SCIENTIST: It seems that any response conditioned by continuous reinforcement would be quickly extinguished.

TINNY: As we will see later, each of these schedules of reinforcement has some weakness, but they also have their strengths.

PHILOSOPHER-SCIENTIST: We can leave the strengths and weakness of the other schedules until later; but would you tell me now what the strength of continuous reinforcement is?

TINNY: Well, as you pointed out, the weakness of continuous reinforcement is that it can so easily be extinguished. The reason that continuous reinforcement can be so easily extinguished is because when a reinforcer is expected after each response, it becomes very obvious when that reinforcer does not appear. The strength of continuous reinforcement comes from the same factor as does the weakness. Continuous reinforcement's strength is that learning takes place so quickly. The reason that learning takes place so quickly during continuous reinforcement is because it is most obvious that the response brings reinforcement when every response is reinforced.

PHILOSOPHER-SCIENTIST: It sounds like the strength and weakness of continuous reinforcement is due to the great amount of information available about the relationship between the response and stimulus in the conditioning process.

TINNY: That's the case. In continuous reinforcement schedules every response provides useful information.

PHILOSOPHER-SCIENTIST: Getting back to the example then. If the rat was first conditioned to press the lever by continuous reinforcement, what would be the next appropriate step in the shaping process if the final goal was a fixed-ratio(1000) schedule, where lever pressing was only reinforced each one thousand times?

TINNY: I think you could safely move from continuous reinforcement to a fixed-ratio(5) schedule. If every fifth response was now reinforced, I doubt that extinction would take place during those first four responses after the schedule change took effect. Then after the rat pressed the lever the fifth time, reinforcement would once again occur. Any holistic analysis that might be coming to the conclusion, during those first four non-reinforced responses, that lever pressing was no longer followed by reinforcement would lose emphasis as reinforcement once again followed a lever press. Soon the fixed-ratio(5) schedule would be well established and accepted just as the continuous reinforcement schedule had been originally.

PHILOSOPHER-SCIENTIST: Wouldn't the rat mind having to press the lever five times instead of one time to receive each food pellet?

TINNY: I doubt the rat would think that way. It would seem natural to an animal to sometimes get food for little effort and at other times to expend a great deal of energy getting food.

PHILOSOPHER-SCIENTIST: I think many people would resent having the amount of work increased while the reward stayed the same.

TINNY: I'm sure you're right.

PHILOSOPHER-SCIENTIST: Which attitude is best, the animal or the human?

TINNY: Harmony is a quality of animal existence, discord is seldom felt. Disharmony as presently a quality of human existence, discord is often felt.

PHILOSOPHER-SCIENTIST: Once the rat had been effectively conditioned to press the lever five times for each reinforcement, what is the next step as the fixed-ratio(1000) goal is sought?

TINNY: The step could be bigger this time. The schedule could probably be extended to a fixed-ratio(20). This would mean only every twentieth response would be followed by reinforcement

PHILOSOPHER-SCIENTIST: Why could the step in the shaping process be larger this time?

TINNY: The lever pressing response had initially been conditioned by continuous reinforcement. After having been conditioned under continuous reinforcement then shifting to a fixed ratio(5) schedule it would soon become obvious that some responses were then not being reinforced. Before extinction took place the holistic analysis would have come to accept that every response is not being reinforced, in fact most responses don't bring food. That any particular response is not followed by a reinforcing stimulus is no longer considered by the holistic analysis as sufficient information to determine whether or not lever pressing still brings food. Extinction would not take place nearly as quickly after having been conditioned on a fixed ratio(5) schedule since many more responses would be necessary to determine whether or not lever pressing was still an effective way to obtain food.

PHILOSOPHER-SCIENTIST: After lever pressing had been firmly established on the fixed-ratio(20) schedule could the next step be even larger?

TINNY: The higher the fixed-ratio schedule the larger the next step in the shaping process can be.

PHILOSOPHER-SCIENTIST: Is there no limit to that rule?

TINNY: That was actually a general statement. I'm sure there would be limits and exceptions.

PHILOSOPHER-SCIENTIST: How large could this next step be?

TINNY: All these numbers I'm giving are only estimates. I'm pretty sure they are plausible though. I'd say the next step in this example could require fifty or perhaps sixty responses for each reinforcement.

PHILOSOPHER-SCIENTIST: How soon after raising the number of responses required to receive reinforcement can the schedule be raised again?

TINNY: There is a name given to the process of requiring more responses for less reward. It's called thinning the schedule. 

PHILOSOPHER-SCIENTIST: That's an appropriate name. So how soon after thinning the schedule can the schedule be thinned again?

TINNY: There is no fixed rule. It depend on the circumstances. It is best to let the conditioning at each thinned fixed-ratio schedule become stable before moving on to the next step is the shaping process.

PHILOSOPHER-SCIENTIST: What does it mean to let the conditioning become stable?

TINNY: Stability of conditioning means that the subject has become adjusted to the contingencies of the schedule and the schedule can maintain the behaviour. The worry always during the shaping process is that the conditioning will lose its influence and the behaviour being conditioned will undergo extinction.

PHILOSOPHER-SCIENTIST: You say that reinforcement is not only necessary to condition behaviour, but also to maintain behaviour.

TINNY: Behaviour which has been raised above the baseline level by reinforcement will always tend to drop back toward that baseline level unless some further reinforcement can maintain the conditioned level.

PHILOSOPHER-SCIENTIST: What might a next reasonable step in this shaping process be?

TINNY: Perhaps a fixed-ratio(150) schedule.

PHILOSOPHER-SCIENTIST: What after that?

TINNY: Maybe a fixed-ratio(300), then a fixed-ratio(500), a fixed-ratio(800) and finally a fixed-ratio(1000) schedule, which is the final goal of the shaping process.

PHILOSOPHER-SCIENTIST: A fixed-ratio(1000) schedule; one thousand lever presses for each food pellet. That's a lot of lever presses for just one food pellet.

TINNY: That would be called an extremely thin schedule of reinforcement. When a rat is pressing a lever one thousand times for just one food pellet, the rat would be slowly killing itself.

PHILOSOPHER-SCIENTIST: Why do you say that?

TINNY: It would require more energy to press the lever one thousand times than the amount of energy contained in one food pellet. At a fixed-ratio(1000) schedule of reinforcement the rat would be slowly working itself to death.

PHILOSOPHER-SCIENTIST: Conditioning must be very powerful.

TINNY: The application of the laws of learning are far too powerful to be used indiscriminately. That example, where the rat was conditioned to press the lever a thousand times for one food pellet, shows the danger of the misuse of these learning principles.

PHILOSOPHER-SCIENTIST: Do you mean because whoever conditioned the rat to work itself to death is doing a wrong thing?

TINNY: That was very wrong, of course; but, I meant this example is indicative of the general danger of so powerful an influence.

PHILOSOPHER-SCIENTIST: You said this conditioning is everywhere, so we can't eliminate the danger by not using these laws of learning. How can we protect the world against the misuse of these learning principles?

TINNY: The laws of learning themselves are amoral. They have no morality, good or bad. These laws can be used for good or they can be used for evil. We must forsake the use of these powerful influences for wrong ends. We must choose to use these powerful influences only for that which is good. We must use the laws of learning only to further our quest for perfection.

PHILOSOPHER-SCIENTIST: That sounds like an excellent idea; but, how can it be brought into reality? The knowledge of these learning principles belongs to every member of human society; though, if these laws of learning are freely distributed to all humanity there will be those will use these powerful influences to further their wrong desires.

TINNY: To insure the right use of these laws of learning, these principles must be presented as an integral part of a positive philosophy of life. The two, the technology and the philosophy, should be forever inseparable.

PHILOSOPHER-SCIENTIST: That is an unusual plan.

TINNY: I'm sure few would have expected this to be the answer. I know I didn't.

PHILOSOPHER-SCIENTIST: As you tell me of the way you came to understand these laws of learning, I am seeing the development of the new worldview, the unified theory of existence.

TINNY: The two have become one. The laws of learning and the development of a new, more positive worldview are forever inseparable.

PHILOSOPHER-SCIENTIST: Tell me more about these laws of learning so I may know more about all things.

TINNY: Since I just explained a few things about fixed-ratio schedules of reinforcement, this would be a good time to describe the other ratio schedule, the variable-ratio. Variable-ratio schedules, instead of providing reinforcement after the same number of responses each time, reinforce differing numbers of responses. These different numbers of responses vary around some average number. A fixed-ratio(5) schedule would result in every fifth response being followed by a reinforcing stimulus. A variable-ratio(5) schedule means that while reinforcement may occur after a different number of responses each time, the average of those numbers would be five responses. Reinforcement might occur after two responses, eight responses, six responses, four responses, one response, and nine responses. The total number of responses in that sequence is thirty. During those thirty responses reinforcement occurred six times. The average number of responses until reinforcement is five. That would be a variable-ratio(5) schedule.

PHILOSOPHER-SCIENTIST: If the rat received the same number of reinforcers for the same overall number of responses, would there be any difference between the effect on conditioning of fixed-ratio or variable-ratio schedules? It seems like there wouldn't be a difference in the effect, because both schedules require the same amount of work for the same reward.

TINNY: There are many similarities between the two different types of ratio schedules. There is one main difference in the effect of the two schedules though.

PHILOSOPHER-SCIENTIST: What is that main difference between the effect of a fixed-ratio schedule and a variable-ratio schedule?

TINNY: Just as the fixed-ratio schedule is more resistant to extinction than continuous reinforcement, the variable-ratio schedule is even more resistant to extinction that the fixed-ratio schedule.

PHILOSOPHER-SCIENTIST What is it about variable-ratio schedules which make them more resistant to extinction than fixed-ratio schedules?

TINNY: Resistance to extinction is related to the amount of information available about the relationship between the response and reinforcing stimuli. The more information available to holistic analysis from each response about the relationship, the more quickly extinction will occur. The less information each response provides about that relationship the greater the resistance to extinction. During extinction of a response that has been conditioned on a schedule of continuous reinforcement, every response which is not reinforced provides information that the schedule is no longer in effect. Each response which is not followed by a reinforcing stimulus verifies that responding no longer brings reward. During extinction of a response which has been conditioned on a fixed-ratio schedule most responses provide no information as to whether or not the schedule is still in effect. They provide no information because they would not be followed by a reinforcer whether the fixed-ratio schedule was still in effect or if extinction had begun. Only the response which completes the ratio is reinforced; as for example in a fixed-ratio(5) schedule, only every fifth response would be reinforced. It is only this one response out of each five which could provide information that extinction had begun and no longer would any response be followed by a reinforcing stimulus. The continuous reinforcement schedule provided information during extinction with every non-reinforced response. The fixed-ratio(5) schedule provided information during extinction only on every fifth response. With the variable-ratio schedule, though, no response can ever provide information which definitely indicates extinction has begun.

PHILOSOPHER-SCIENTIST: Why is that?

TINNY: Because during a variable-interval schedule there is no certain response which can ever be counted on to be followed by a reinforcing stimulus. For example a variable-ratio(5) schedule doesn't mean every fifth response can be expected to be reinforced. There could theoretically be a hundred or even a thousand responses without reinforcement during conditioning with a variable-interval(5) schedule.

PHILOSOPHER-SCIENTIST: How could it be a variable-interval(5) schedule if there was a hundred responses from one reinforcement to the next?

TINNY: I'm not saying a variable-ratio (five) schedule using these particular numbers would be effective. I'm trying to make the point that since there is an average number of responses per reinforcement, not a certain number of responses; therefore it can never be known beforehand which response will be reinforced. I'll give you an example of a sequence of numbers which make up a variable-ratio(5) schedule with over one hundred responses between one reinforcement and the next. Numbers which would fulfil the requirements are - reinforcement follows the first response, then after one hundred and one responses, and then after every one of the next twentythree responses. Reinforcement would have been given twenty five times during one hundred and twenty five responses, for an average of five responses for every reinforcer. This would still be a variable-ratio(5) schedule, although that would be an unlikely spacing of reinforcement.

PHILOSOPHER-SCIENTIST: I see your point, though. Behaviour conditioned by a variable-ratio schedule is more resistant to extinction because each response gives less information about whether reinforcement is still possible than either continuous reinforcement or fixed-ratio schedules.

TINNY: I'm afraid my explanation got a bit too complicated.

PHILOSOPHER-SCIENTIST: Sometimes that which is simple in practice is not easily put into words. Don't worry about the occasional awkwardness of your explanations. You have been doing a remarkable job explaining some extremely complex ideas, concepts, and scientific knowledge in a reasonably simple and understandable manner.

TINNY: Thank you. I've really been trying hard to do a good job.

PHILOSOPHER-SCIENTIST: Besides being more resistant to extinction, what other differences result from variable-ratio conditioning rather than from fixed-ration schedules?

TINNY: There is a minor difference which has more significance in the understanding of how learning takes place than in the difference itself.

PHILOSOPHER-SCIENTIST: What is the difference?

TINNY: The variable-ratio schedules generate high constant rates of responding. Fixed-ratio schedules generate similarly high rates of responding, but they are not so constant. During fixed-ratio conditioning there is often a pause in responding right after reinforcement occurs.

PHILOSOPHER-SCIENTIST: Does this pause have a name?

TINNY: Rather unimaginatively, it's called the post-reinforcement pause.

PHILOSOPHER-SCIENTIST: Might this pause just be caused by the time it takes to eat the reinforcer?

TINNY: Reinforcers aren't always food, but even in the example of the rat receiving food pellets, the pause cannot be accounted for by time taken to eat the reinforcing stimulus. If the reinforcer is food it takes the same amount of time to eat after reinforcement on a variable-ratio schedule as it does on a fixed-ratio schedule; and, there is no post reinforcement pause in the responding during variable-ratio conditioning.

PHILOSOPHER-SCIENTIST: What could account for this post-reinforcement pause?

TINNY: To answer that question it would be good to consider what might take place in the holistic analysis when a response is reinforced on fixed-ratio and on variable-ratio schedules. Remembering that every response provides information which is included in the holistic analysis, what prediction can be made about the next response after reinforcement on a fixed-ratio schedule?

PHILOSOPHER-SCIENTIST: On a fixed-ratio schedule the presentation of the reinforcing stimulus signals that the next response will not be reinforced. It indicates that there is once again some certain number of responses which must be emitted before reinforcement can once again follow the response.

TINNY: Would that same information be available on a variable-ratio schedule? Could holistic analysis assume that the response after reinforcement will not be reinforced?

PHILOSOPHER-SCIENTIST: On a variable-ratio schedule it cannot be known whether or not the next response after the presentation of the reinforcing stimulus will also be reinforced. That two or more responses in a row may be reinforced on a variable-ratio schedule remains always a possibility.

TINNY: In general, responding is more likely to occur if the response can result in reinforcement than if it can't. On a fixed-ratio schedule the response after reinforcement cannot be reinforced. It is for this reason pauses occur just after the presentation of the reinforcing stimulus during fixed-ratio conditioning, but not during variable-ratio schedules.

PHILOSOPHER-SCIENTIST: Before we move on to discuss the interval schedules, I think it would help to increase understanding of the ratio schedules if you would give some examples from human life.

TINNY: Many people have jobs which involve fixed-ratio schedules. Jobs of this sort are often called piece work. A certain amount of money is given for each fixed number of units completed. The units of work could be shirts made, boxes of fruit picked, number of papers delivered, or many other things.

PHILOSOPHER-SCIENTIST: Is a fixed-ratio schedule of that type effective in getting the job done?

TINNY: Doing piece work usually results in the employees working fast and hard.

PHILOSOPHER-SCIENTIST: I suppose the employers would like that.

TINNY: I'm sure they would; but, I think piece work is of much more advantage to the employer than to the worker. Jobs that are paid on a piecework basis are often not preferred jobs. The workers who take these jobs are often desperate and have no other alternative.

PHILOSOPHER-SCIENTIST: Don't the workers have the opportunity to make a good living by doing a lot of work?

TINNY: Not usually. It is more often the case that the reward for long hours and hard work will be barely enough to live on.

PHILOSOPHER-SCIENTIST: Why is that?

TINNY: The employers misuse the power of learning principles. In technical terms, they thin the schedule until the workers are almost like the rat that was working itself to death. I wouldn't say that piecework could never provide a decent income, but it would be rare, if ever, that piecework was not of greater advantage to the employer than to the worker. Employers who have their workers on a fixed-ratio schedule tend to get more work for less pay than any other arrangement. There is no time for leisure, regardless of the post-reinforcement pause we discussed, on a fixed-ratio schedule. Any leisure time, indeed any break from the work routine, is paid for by the worker and costs nothing to the employer.

PHILOSOPHER-SCIENTIST: Well, that was a very disheartening example of fixed-ratio scheduling. How about an example of variable-ratio conditioning from human life?

TINNY: Variable-ratio schedules are very common and very old in human society. Gambling is one of the most prominent examples. Gambling behaviour is developed and maintained by conditioning on a variable-ratio schedule.

PHILOSOPHER-SCIENTIST: Would you explain how gambling involves a variable-ratio schedule?

TINNY: I'll have to give a very simple example because I don't know much about gambling. Suppose people were to bet on the throw of one dice.

PHILOSOPHER-SCIENTIST: Dice come in pairs. One of the pair of dice is called a die.

TINNY: It sounds funny to call one a die, but I guess I'll get used to it. Anyway, suppose people were to bet on the throw of one die. A die, being a cube, has six sides. The chance of any particular number coming up is one in six. When betting on the number that will come up there is one chance in six of winning. This doesn't mean the bettor will win every sixth throw of the die, it means that on average there would be one win for every six throws. This is clearly an example of a variable-ratio(6) schedule. One the average one throw in six will win. The throw, or the bet on each throw, is the response. The winnings are the reinforcing stimulus. It is the intermittent pairing of the response and the reinforcing stimulus which conditions gambling behaviour. Sometimes on variable-ratio schedules the reinforcing stimulus will follow several responses in succession, and sometimes there will be a large number of responses in a row which go unrewarded. When a person gambles for the first time they may encounter a number of reinforced responses in quick succession or they may bet quite a few times and never win. The person who won a number of times in quick succession would be more likely to gamble again in the future. Once the gambling behaviour becomes stabilised on the variable-ratio schedule it would be very resistant to extinction.

PHILOSOPHER-SCIENTIST: Sometimes gambling can become a very severe problem in people's lives.

TINNY: It is the resistance to extinction of variable-ratio schedules which can cause those terrible problems. In gambling there is never a response which doesn't have a chance of being reinforced. Since every bet has some chance of winning, there comes an expectation, or more truthfully, a hope that the next bet will win. Even after losing everything, when gambling has become a sickness, a gambler will try to gather money for just one more bet. Some people's lives have been destroyed by the power of variable-ratio conditioning to resist extinction.

PHILOSOPHER-SCIENTIST: Would you give me another example of human behaviour that compares extinction after continuous reinforcement with extinction after a ratio schedule?

TINNY: I'll use an example that doesn't involve the darker side of human behaviour. The devices we use sometimes condition our behaviour. In this example there are two people, each with a flashlight. One of the flashlights has always been in perfect working order. When the batteries are charged the flashlight works as soon as it is switched on. The other flashlight has never been in perfect working order. It seems to have a loose wire and sometimes, even when the batteries are charged, must be switched on and off a number of times before it will light. The owner of the good working flashlight is on a continuous reinforcement schedule. Every response of switching the flashlight on is immediately reinforced by the light coming on. The owner of the flashlight with the loose wire is on a variable-ratio schedule. Sometimes the first response of switching on the flashlight is reinforced, sometimes the switch must be operated ten or more times before the light comes on. Now the extinction process begins. The batteries in both the flashlights have lost their charge. There is no longer any possibility the response of switching on either flashlight will be reinforced by the light coming on. The person with the flashlight that is in perfect working order switches the flashlight on for the first time with the unchanged batteries. The response of switching on the flashlight is not reinforced. This first response during the extinction process provides a lot of information. The person immediately thinks the batteries have lost their charge. The person with this flashlight may try the switch once, perhaps even twice more, but would almost immediately stop attempting to turn the light on. Because conditioning took place during continuous reinforcement the response would extinguish almost immediately when the response was no longer followed by the reinforcing stimulus. Now contrast this with the person's behaviour who has the flashlight with a loose wire. Extinction is in effect here also, since regardless of the loose wire the batteries have no charge. The light cannot be turned on. When the person switches on the flashlight, for the first time during extinction, that response is not reinforced. The light does not come on. This lack of reinforcement provides little information as to the fact that the batteries have no charge. The flashlight often fails to work even when the batteries are charged. Rather than thinking the lack of reinforcement means the batteries have lost their charge, the more likely belief is that further responding will make the light come on. Instead of stopping trying after only one or two attempts at switching on the light, there might be ten, twenty, or more attempts before giving in. Even then the person would not be sure it was the batteries lack of charge which was the reason the light would not come on. On a variable-ratio schedule it is never possible to be sure that further responses won't be reinforced. Even after attempting to switch the light on twenty or thirty times, the flashlight might be put aside only to be tried again later. Responses conditioned by variable-ratio schedules can last a very long time after reinforcement for the response is no longer available.

PHILOSOPHER-SCIENTIST: It is interesting that even after giving up on attempts to get the flashlight to work the person would come back and try again.

TINNY: That is one of the general characteristics of behaviour during extinction. Even after a response appears to have been totally extinguished there will often be another sudden response or burst of responding.

PHILOSOPHER-SCIENTIST: Does that characteristic of extinction have a name?

TINNY: It is called spontaneous recovery.

PHILOSOPHER-SCIENTIST: Is spontaneous recovery more likely to occur during the extinction process of behaviour conditioned on some schedules more than others?

TINNY: Those schedules that condition behaviours which are most resistant to extinction will show the greatest amount of spontaneous recovery. Those schedules which are least resistant to extinction will show the least amount of spontaneous recovery.

PHILOSOPHER-SCIENTIST: So extinction of a response conditioned by continuous reinforcement would show less spontaneous recovery than extinction of a response conditioned by fixed-ratio or variable-ratio reinforcement would show.

TINNY: That's correct. The more certain holistic analysis can be that the response will no longer be reinforced, the less likely spontaneous recovery is to occur. The less certain holistic analysis can be that the response will no longer be reinforced, the more likely spontaneous recovery is to occur.

PHILOSOPHER-SCIENTIST: That sounds quite logical. If it's virtually certain some particular behaviour will not have the desired outcome, it is not very reasonable to behave in that manner; but, if it appears there is some chance a behaviour will have the desired outcome it is reasonable to behave in that manner.

TINNY: Once again we see how logically holistic analysis functions.

PHILOSOPHER-SCIENTIST: Maybe now we could discuss the interval schedules of reinforcement.

TINNY: Fine. There are two types of interval schedules, just as there were two types of ratio schedules. They are fixed-interval and variable-interval. The fixed-interval schedule is one in which only the first response after some fixed-interval of time is reinforced. For example, on a fixed-interval(five minute) schedule only the first response after each five minute period had elapsed will be reinforced. No response during the five minute period is ever reinforced.

PHILOSOPHER-SCIENTIST: That must mean there would be five minutes between reinforcements.

TINNY: It could mean that, but it doesn't necessarily mean that.

PHILOSOPHER-SCIENTIST: If it is a fixed-interval(five minute) schedule, wouldn't reinforcements always come at fixed five minute intervals?

TINNY: That is a common misunderstanding of what fixed-interval scheduling means. The reinforcement doesn't necessarily come at the end of the fixed-interval, only the opportunity to be reinforced for a response comes at the end of the fixed-interval. The reinforced response may occur immediately after the end of the five minute time period in which case the reinforcement would be given at the end of the fixed-interval period, or the response could come any time after the end of the five minute fixed-interval, for example two minutes later. The rat would in that case not be reinforced at the end of the five minute fixed time period, but would be reinforced two minutes later.

PHILOSOPHER-SCIENTIST: So the end of each fixed-interval does not mean reinforcement will occur, but only that a response can now be reinforced.

TINNY: That's right.

PHILOSOPHER-SCIENTIST: How many responses can be reinforced at the end of each fixed-interval?

TINNY: Just one. As soon as a response occurs and is reinforced, after the end of each fixed-interval, the same interval begins again. No response during the fixed-interval can ever be followed by a reinforcing stimulus, reinforcement can only occur after the fixed-interval has elapsed.

PHILOSOPHER-SCIENTIST: There isn't much reinforcement available on a fixed-interval schedule.

TINNY: You're right, there isn't much reinforcement available, but unlike the fixed-ratio schedule which could require much work for little reward, fixed-interval schedules don't require much work. There is probably less work done on a fixed-interval schedule than on any other schedule.

PHILOSOPHER-SCIENTIST: Is it generally true that on interval schedules the response rate is lower than on ratio schedules?

TINNY: That is almost always true. Ratio schedules tend to generate very high rates of responding. Interval schedules tend to generate low to medium rates of responding.

PHILOSOPHER-SCIENTIST: Why do ratio schedules generate such high rates of responding?

TINNY: On all ratio schedules whether fixed or variable, whether low ratio or high ratio, one fact always remains true. The greater the number of responses the greater the amount of reinforcement. The more you work, the more you get.

PHILOSOPHER-SCIENTIST: Wouldn't more responses always bring more reward, no matter what schedule of reinforcement is in effect?

TINNY: The response rate during interval schedules has virtually nothing to do with how much reinforcement is received. During interval schedules all responses which occur before the interval has elapsed are wasted. There is never any chance they could have been rewarded. The only response which is of importance is the first one after the particular interval has ended.

PHILOSOPHER-SCIENTIST: So it is really only necessary to respond one time after each interval has ended to receive the maximum reinforcement that is possible.

TINNY: That's all it would take to get the most reward possible, but it's not so easy to do.

PHILOSOPHER-SCIENTIST: Why not?

TINNY: To respond most efficiently on an interval schedule it would be necessary to know exactly when each interval has ended. Animal's can't judge time very well, neither can human beings without a clock. So even if the length of the interval were known, which is often not the case, it would still be difficult to judge when the interval had elapsed. If the judgement as to when the interval has ended is too early the responses will not be reinforced.

PHILOSOPHER-SCIENTIST: But if the judgement as to when the interval has ended is too late, the first response will still be reinforced. Wouldn't it be a good tactic to just wait an overly long time before responding and the first response would always be reinforced. Wouldn't that make the most efficient use of each response?

TINNY: It would be an efficient use of each response, but it would be an inefficient use of time.

PHILOSOPHER-SCIENTIST: Would you explain that with an example?

TINNY: If the rat in the experimental chamber, which was being conditioned on a fixed-interval(five minute) schedule, were to adopt the tactics you describe it might wait ten minute after each reinforced response before responding again. It would do this, according to the tactic you propose, so that it would never waste a response by responding before the five minute interval has elapsed. If the rat could judge time perfectly it would respond immediately after the end of each five minute interval and be reinforced twelve times each hour. By waiting ten minutes after the each reinforcement, the rat does get reinforced for each response, but only gets reinforced six times each hour. This is why I said the tactic of purposefully waiting extra time without responding is an inefficient use of time.

PHILOSOPHER-SCIENTIST: I would have to agree the tactic I suggested was not an efficient one. Tell me, how did the rat solve the problem as to how most efficiently use both time and energy when being conditioned by an interval schedule?

TINNY: There are two types of interval schedules, and each requires a different tactic to receive the most reinforcement for the least work. The difference between fixed-interval and variable-interval schedules are greater than the differences between fixed-ratio and variable-ratio schedules.

PHILOSOPHER-SCIENTIST: I want you to explain those differences, but first would you define a variable-interval schedule. I think I know what it would entail from our discussion of the other schedules, but I'd like to be sure before we go into the differences.

TINNY: As an example I'll describe a variable-interval(five minute) schedule. This would mean that while the length of the intervals will differ they will average five minutes. Just as with fixed-interval schedules, no response is ever reinforced during an interval, regardless of the interval's length. The only response reinforced is the first one that occurs after the different intervals end. A variable-interval(five minute) schedule might contain a sequence of intervals; two minutes, nine minutes, thirty seconds, seven and a half minutes, six minutes, six minutes, and four minutes. The total amount of time in this sequence is thirty five minutes and there are seven opportunities for a response to be reinforced. One the average one response could be reinforced every five minutes, although none of the intervals was five minutes in length.

PHILOSOPHER-SCIENTIST: From that explanation of fixed-interval and variable-interval schedules it isn't easy to see why the differences would be greater between them than between fixed-ratio and variable-ratio schedules.

TINNY: I think the reasons will become clear if we consider how the holistic analysis may interpret the information available from those fixed-interval and variable-interval schedules. Remember that, as always, the function of holistic analysis is to insure logical and efficient behaviour in relation to whatever circumstances arise. When obtaining food the object is to get as much food for as little work as possible. It is that general plan which determines the behaviours on the various schedules of reinforcement. First we'll consider how the rat in an experimental chamber might respond on a fixed-interval(five minute) schedule of reinforcement. Assuming that the rat has been conditioned on this schedule long enough for the behaviour to become stabilised, what information will be provided to holistic analysis when a lever pressing response is reinforced with a food pellet?

PHILOSOPHER-SCIENTIST: A response being reinforced would provide information that there will be some certain period of time until another level pressing response will be reinforced.

TINNY: We know that period of time when the response will not be reinforced is five minutes long, but does the rat know that?

PHILOSOPHER-SCIENTIST: Of course the rat would have no idea what five minutes means and wouldn't be able to judge that length of time accurately.

TINNY: That's true, but a rat still has a fairly developed time sense. At least it knows there is some period of time in which lever pressing is never followed by the reinforcing stimulus. The holistic analysis would not advise the lever be pressed for some period of time after each reinforced response. Any lever pressing early in the five minute time period would be wasted energy, so holistic analysis wants to wait as long as possible without responding. It is also desirable to get as much reinforcement as possible, so waiting too long is not acceptable either. These conflicting desires present a dilemma. It is neither desirable to respond too early nor too late; but, without an accurate way to tell time it is not possible to be certain when is the best time to respond. Holistic analysis deals with this dilemma in the following way; during the beginning of the five minute period after the reinforced response, holistic analysis does not advise any lever pressing.

PHILOSOPHER-SCIENTIST: How long might that period of non-responding be?

TINNY: The rat might not press the lever at all for the first two or three minutes of the five minute interval. Since not being sure how long until reinforcement is once more possible, and not wanting to miss out, holistic analysis begins advising an occasional lever press after the first few minutes. As time passes, the likelihood that the non-reinforcement period has ended increases, so lever pressing becomes more frequent. By the time the five minute interval has ended, the rat is responding at a fairly high rate. This high rate of responding at the end of the fixed time interval insures that the reinforcer will be received as soon as it becomes available. Then, as soon as the first response after the five minute interval is reinforced the rat stops pushing the lever for several minutes. During the first several minutes there were no responses, after that the rate of lever pressing increased slowly, only becoming fast very near the end of the fixed interval. If the rate of responding was averaged over the whole five minute interval that rate would be quite low.

PHILOSOPHER-SCIENTIST: That is a very clever way to deal with a fixed-interval schedule of reinforcement.

TINNY: Holistic analysis is very clever.

PHILOSOPHER-SCIENTIST: Is there any common human behaviour that is governed by fixed-interval reinforcement?

TINNY: Many schools condition students to study on a fixed-interval schedule. When exams are scheduled to be given on some certain date in the future, this acts as a fixed-interval schedule. For instance an exam may be planned for a month in the future. The response under consideration is the student's study behaviour. The schedule is a fixed-interval(one month). Many students after hearing the exam is a month away will do no studying at all for two or three weeks. Then they may do some small amount of study until a day or two before the exam when a high rate of study behaviour begins, and many will stay up most of the night before the exam studying at a very high rate, called cramming.

PHILOSOPHER-SCIENTIST: What is the reinforcement in this schedule?

TINNY: Hopefully a good or at least passing grade in the exam.

PHILOSOPHER-SCIENTIST: The study behaviour pattern of students is almost identical to the lever pressing behaviour of a rat on a fixed-interval schedule.

TINNY: Fixed-interval schedules condition behaviour into a very distinctive pattern.

PHILOSOPHER-SCIENTIST: Since fixed-interval schedules of reinforcement result in such low overall rates of behaviour, do you think that is a good schedule to develop the study behaviour of students with?

TINNY: I think the fact that study behaviour is taught by means of fixed-interval scheduling is just one of many examples of how ignorance of even the most simplistic learning principles limits personal development and creates various human social problems.

PHILOSOPHER-SCIENTIST: What kind of study behaviour would develop if exams were given on a variable-interval schedule?

TINNY: If exams were given on a variable-interval schedule, the students would never know when to expect an exam. Every once in a while the student would be presented with an exam when they showed up in class. Students in this type of situation tend to do some studying almost every day. They are afraid not to study at all because each day may be the day of the exam. They don't study intensely each day because there may be no exam that day, and they would receive no reward for studying. A steady, but low, rate of studying would be developed by the variable-interval exam schedule.

PHILOSOPHER-SCIENTIST: Is a slow and steady rate the general pattern of responding on variable-interval schedules of reinforcement?

TINNY: That's right. If the rat was conditioned to press the lever on a variable-interval(five minute) schedule its response pattern would be very similar to the student's pattern of study behaviour on a variable-interval schedule. It would press the lever at a slow and steady rate.

PHILOSOPHER-SCIENTIST: Would the rat's reasons for pressing the lever at a slow and steady rate be the same as the student's reasons for doing only a small amount of study regularly?

TINNY: The student might or might not consciously decide a slow but steady rate of study is the most sensible way to respond to exams on a variable-interval schedule. The rat would not be able to make that same level of conscious decision; but, it will still act logically and efficiently. On a variable-interval schedule if the rat pressed the lever at a high rate there would be a great number of unreinforced responses. This would be a waste of energy. If a rat waited a long while between lever presses it might not get as much reward as the schedule would allow. Reinforcement on a variable-interval schedule might be available anytime. It could be available almost immediately after the last reinforced response. The slow steady rate of responding is a way of constantly making sure if reinforcement is available without expending too much energy.

PHILOSOPHER-SCIENTIST: It seems giving exams at variable-intervals might be preferable to giving them at fixed-intervals.

TINNY: There would probably be some gain in the total amount of study done, that is true; but, it also might cause some unhappiness to the students.

PHILOSOPHER-SCIENTIST: Why is that?

TINNY: The students may feel it an unfair situation to be required to study constantly, but often receive no reward. Additionally, they would still be working at a level far below their potential. They would be learning far less than they could if they fulfilled their potential.

PHILOSOPHER-SCIENTIST: Why should the goal be to do as much work, or as in this example as much learning, as possible if the strategy used by holistic analysis is to do as little work for as much reward as possible?

TINNY: The overriding desire as long as there is deprivation of any need is to obtain as much reinforcement, reward, or success as possible. So receiving maximum reward is primary; but, while obtaining that maximum reinforcement the secondary desire is to achieve this goal while expending as little energy as possible. When the amount of reward is unlimited, as is knowledge, study behaviour while still striving for maximum efficiency achieves maximum reward by a maximum expenditure of energy. Ideally students will not be studying to do well on an exam, but will study in order to acquire knowledge. The results on exams would be secondary to the reward of acquired knowledge.

PHILOSOPHER-SCIENTIST: If students really studied for the knowledge rather than passing the exam with a high score, wouldn't exams be unnecessary?

TINNY: Exams are used to provide a means to assign grades. This has little purpose in any real quest for knowledge. Exams can also be used to let the student know how well their studies are progressing; and, specifically, to let the student know the weaknesses or gaps in their knowledge. This information could be used to plan for future study.

PHILOSOPHER-SCIENTIST: Neither of the interval schedules of reinforcement seem appropriate to study behaviour. Would ratio schedules be any better?

TINNY: Either fixed-ratio or variable-ratio schedules could be used effectively to encourage study behaviour. Ratio schedules would be appropriate because they offer unlimited opportunity for reward for hard work. The more responding, the more reinforcement. The more you study, the more you learn. Variable-ratio would probably be best as it would allow greatest flexibility.

PHILOSOPHER-SCIENTIST: How would fixed and variable-ratio schedules be organised to reinforce study behaviour?

TINNY: When study is done from textbooks such schedules are easy to set up. On a fixed-ratio schedule the student would be allowed to take an exam each time they had studied a particular number of pages, for example on a fixed-ratio(twenty five pages) schedule. On a variable-ratio schedule the student would be allowed to be examined on what they learned after any number of pages they chose. A student may find one page particularly important but difficult, and may want to be examined on how effectively they had learned that one page before moving on. At other times a student may feel very confident of the progress of their knowledge and may not want to interfere with that progress. In this case the student may desire to verify their success and confidence by an examination after studying a hundred pages.

PHILOSOPHER-SCIENTIST: In these examples is taking an exam considered to be a reinforcer?

TINNY: Yes it is.

PHILOSOPHER-SCIENTIST: Many students don't find the opportunity to take an exam very rewarding.

TINNY: Any stimulus can be positive or negative depending on the circumstances. Ideally an exam should be a positive experience for a student. Both correct and incorrect answers on an exam can be reinforcing. If an answer is correct the reward comes from having successfully acquired new knowledge. If an answer is incorrect the reward comes from the opportunity to correct a flaw in knowledge.

PHILOSOPHER-SCIENTIST: Often students are punished in some way for incorrect answers in an exam. This punishment can be a poor grade, parental or teacher disapproval, or even the loss of opportunity to continue studies.

TINNY: None of those situations should ever occur. All forms of punishment hold the student back from the true purpose of study, which is the gaining of knowledge. There are always problems associated with the use of punishment. Punishment is seldom an effective way to stop negative behaviour; and it is never an effective way to develop positive behaviour.

PHILOSOPHER-SCIENTIST: I think I understand both ratio and interval schedules of reinforcement fairly well now.

TINNY: I'll ask you a few questions about the different schedules to make sure.

PHILOSOPHER-SCIENTIST: Then we will both know if I have correctly understood and if we are ready to go on to some of the more complex aspects of learning principles.

TINNY: Which schedule of reinforcement would usually be the quickest way to teach any behaviour?

PHILOSOPHER-SCIENTIST: Learning usually takes place faster on continuous reinforcement than any other schedule of reinforcement.

TINNY: That's right, but why is it true?

PHILOSOPHER-SCIENTIST: Because continuous reinforcement gives the most information about the relationship between the response and the reinforcement. It is always clear exactly which behaviour will bring reward, since every correct response is reinforced.

TINNY: Right again. In the following example tell me which is the response being conditioned, what the reinforcing stimulus is, and what schedule of reinforcement is in effect. There is a young boy four years old. Whenever he doesn't get his way he throws a tantrum. Sometimes his parents give in to him as soon as tantrums begin, but usually, since they are becoming accustomed to his tantrums, they let him go on with his tantrums for a long time until the noise and screaming becomes so unbearable they can't stand it anymore. 

PHILOSOPHER-SCIENTIST: That was a more complicated example than we have discussed so far.

TINNY: I don't want to know if you can just repeat answers to questions about learning we have already discussed. If you have truly understood what we have discussed so far you will be able to answer questions which push the boundaries of that knowledge.

PHILOSOPHER-SCIENTIST: Well then, in your example the little boy's tantrum behaviour is the response being conditioned. Tantrum behaviour is both being maintained at a high rate and shaped to a higher intensity by the intermittent reinforcement offered by the parents. The child is rewarded for his tantrums by getting his own way. The parents are rewarding their son's tantrum behaviour on a variable-ratio schedule. This ensures that the tantrums will occur more often and that they will be very resistant to extinction.

TINNY: That was a very good answer. You saw that given those conditions the tantrum behaviour will not only increase in number but will become louder and more violent. It has happened in such pathological situations that children have come to harm themselves or others severely during uncontrolled tantrums. That critical situation doesn't arise suddenly, but is conditioned through a series of small steps over a long period of time.

PHILOSOPHER-SCIENTIST: Why don't the parents quit reinforcing such tantrum behaviour before it becomes so harmful?

TINNY: Because they often don't understand even the simplest workings of the laws of learning. The parents might attribute the child's tantrums to all sorts of influences, but not to the obvious conditioning process which actually controls the tantrum behaviour.

PHILOSOPHER-SCIENTIST: What kind of things might the parents attribute the child's tantrums to?

TINNY: The child's tantrums would often be attributed to some vague inner state, such as "that is his nature", "he was born bad", or, "that runs in the family". All those statements imply the child's tantrum behaviour is actually an inherited trait, somehow carried in the genes, and therefore not susceptible to parental influence. This allows the parents to disown responsibility for their part in the development of the child's tantrum behaviour.

PHILOSOPHER-SCIENTIST: Are the parents solely to blame for their children's actions?

TINNY: Particularly when children are very young, the parents must accept a great deal of the responsibility for the behavioural patterns their children develop. I purposefully used the word 'responsibility' instead of the word 'blame'. Responsibility only indicates the degree of significance of the natural influences which occur in the early parent-child relationships. Blame has an associated meaning beyond responsibility, as if the person has done something bad and perhaps should be punished. Blame often results in guilt. Guilt is not a beneficial state of mind. Responsibility should be accepted objectively, with no feelings of guilt. Responsibility for something which has gone wrong should lead to different behaviour in the future. Guilt need not be felt for wrong behaviour. Wrong behaviour should be recognised for what it is and serve as a cue to behave differently in the future. In such a case the wrong behaviour functions as a discriminative stimulus which indicates a different, more positive behaviour will be reinforced.

PHILOSOPHER-SCIENTIST: Guilt is a form of punishment, isn't it?

TINNY: Guilt is one of the most common forms of punishment at the human level of existence.

PHILOSOPHER-SCIENTIST: Before we get away from the example of the learned tantrum behaviour, I wanted you to define a word you used in that example. It was the word 'pathological'.

TINNY: The word pathological refers to disease or illness. I used the word to indicate the sickness of human society which results in certain negative behaviour and the social interactions which condition those behaviours.

PHILOSOPHER-SCIENTIST: So you are calling that conditioning and that behaviour 'sick', in the sense of mental illness.

TINNY: Both the tantrum behaviour and the interactions between the parents and child which conditioned that tantrum behaviour are symptoms of an insane society.

PHILOSOPHER-SCIENTIST: Many, perhaps most, children throw tantrums sometime in their lives. What does that say about their families?

TINNY: It says more about society than about the individual families. Sick behaviour is the norm in an insane society.

PHILOSOPHER-SCIENTIST: In a truly sane society wouldn't there still be some tantrums?

TINNY: In a truly sane society there would be no tantrums.

PHILOSOPHER-SCIENTIST: Do you have more questions for me?

TINNY: I still want to ask more about the example of tantrum behaviour. Are the parents being conditioned on any schedule of reinforcement? If they are, what type of schedule is in effect; what is the response being conditioned; and, what is the reinforcer?

PHILOSOPHER-SCIENTIST: Yes, the parents' behaviour is also being conditioned. The parents are on a continuous reinforcement schedule. The response being reinforced is giving in to their child's demands. The reinforcing stimulus in this case is the termination of the tantrum behaviour. Every time they give in to their child's demands the tantrum stops.

TINNY: It's not surprising the parents find it rewarding to be able to put an end to a tantrum. They are being conditioned to give in to their child's demands by negative reinforcement. Do you remember the definition of negative reinforcement?

PHILOSOPHER-SCIENTIST: Negative reinforcement increases the rate of a response which puts an end to an ongoing aversive stimulus. In this example it seems like the parents are doing their child a great disservice by giving in to him while he is throwing a tantrum.

TINNY: They are teaching him something that will bring him much harm and unhappiness throughout his life.

PHILOSOPHER-SCIENTIST: Why would they ever begin giving in to tantrums in the first place?

TINNY: It is possible that the parents never began giving in to tantrums.

PHILOSOPHER-SCIENTIST: Then how could tantrum behaviour develop?

TINNY: I'll give you a one word hint. Shaping.

PHILOSOPHER-SCIENTIST: The answer became immediately obvious to me as soon as I heard the word 'shaping'. The behaviour which the parents first reinforced was not tantrum behaviour, but was the first step in the shaping process which led to tantrum behaviour. The first behaviour may not have looked at all like a tantrum. It may have been a request that was almost unnoticeably more assertive or demanding than the ordinary calm and reasonable request. That might have led to many hundreds of slightly more demanding requests before anything resembling a true tantrum appeared. There may have never been an individual response in this shaping process which could be called the first true tantrum. The parents may have been kind, well meaning people, only interested in the well-being of their child. They may have never realised they were teaching their child to throw tantrums. They may not have seen the development of tantrum behaviour as being under the influence of any schedules of reinforcement. By the time the tantrum behaviour was fully developed its origins could have been a complete mystery to the parents.

TINNY: Although I didn't examine you on all that we have discussed about the laws of learning, the answers you have given indicate an understanding in depth. I think it would be safe to assume you have understood what we have spoken of well enough to continue. Always feel free to ask questions, both about the subject we are discussing at the time and anything we have already discussed.

PHILOSOPHER-SCIENTIST: Could I also ask questions about things we haven't discussed?

TINNY: I guess all questions are welcome.

PHILOSOPHER-SCIENTIST: What will we learn about next?

TINNY: I want to explain the meaning of a few more terms, then we can talk about the application of these learning principles.

PHILOSOPHER-SCIENTIST: I expect that to be interesting.

TINNY: It always is for me. I hope it will be interesting for you, too.

PHILOSOPHER-SCIENTIST: What's the next term you are going to explain?

TINNY: There aren't many left. I think next I'll explain what 'fading' means. Fading refers to the decreasing role of the discriminative stimulus as an influence on the response. It is often important that learned behaviour takes place on its own, without prompting.

PHILOSOPHER-SCIENTIST: I'm afraid that explanation didn't make clear to me what fading means.

TINNY: I have a really good example of fading.

PHILOSOPHER-SCIENTIST: Where do you get all your examples?

TINNY: Some I make up, some are from personal experience, some I have read about, and others I have been told about. I've seen many of them take place in documentary films. Even without the ones I make up, I must know thousands of examples.

PHILOSOPHER-SCIENTIST: Is the example you're going to give about fading from real life?

TINNY: This example is a way to increase attention span and has been done many times. Attention span refers to the amount of time a particular task is attended to. Some children have a very difficult time learning because they only attend to any specific task for a few seconds.

PHILOSOPHER-SCIENTIST: Is attention span a learned behaviour?

TINNY: It seems to be. It certainly can be influenced by the conditioning process. The attention span of people of all ages tends to vary a lot. For children who can only attend to a learning task for a few seconds this can be a major problem. In this example we have a five year old girl whose attention span is virtually non-existent. The means used in this example to teach attending behaviour is a variation of a very old form of gambling called the shell game. In its original form the game consisted of three half shells from walnuts and a dried bean. The three shells would be placed on a table in a line and the bean placed under one of the shells. The shells would then be moved quickly from one position to another, finally coming to rest. The person watching would then be asked to pick the shell the bean was under. When this procedure is used to teach children to pay attention, three white paper cups are often used instead of the shells.

PHILOSOPHER-SCIENTIST: What do you put under the cup? A dried bean doesn't seem like it would be much good as a reinforcer?

TINNY: If the right cup was picked, finding the bean underneath would indicate success. We humans tend to find success generally rewarding. But if the child did not consider successful choices to be rewarding, some sort of small treat could be placed under one of the cups instead of the bean. Actually, I've always thought it best if rewards can be some form of inner satisfaction rather than some kind of external material reward. For the purposes of this example we'll say the little girl considers successfully picking the cup with the bean under it rewarding. When testing to determine how well the child could do this task without any training, it turned out that if the cups were lined up, the bean placed under one of them and the position of each cup was changed slowly just once, the little girl was no more likely to choose the right cup than she would have been by chance. She would choose correctly only one time in three, on the average.

PHILOSOPHER-SCIENTIST: Was she trying her best?

TINNY: Since she seemed quite delighted when she chose correctly, it would appear she was making her best effort to attend to which cup the bean was under. That initial level of success would be considered the baseline condition. Now that the baseline behaviour has been established it is time to begin the conditioning process. The goal will be to shape attending behaviour to the point where she can pick the cup with the bean under it every time after a fairly large number of changes in the position of each cup while those moves are being made as fast as the teacher is able.

PHILOSOPHER-SCIENTIST: That's a rather optimistic goal, isn't it?

TINNY: It happens to be an easily attainable goal.

PHILOSOPHER-SCIENTIST: Well, it wouldn't seem to be.

TINNY: When I trained the chicken, Aphrodite, to perform a complicated sequence of behaviours, it seemed impossible until the laws of learning were known. With the laws of learning, teaching a chicken to do that complex task was simple. The same is true when teaching this little girl a seemingly very difficult attending task. With a good understanding of learning principle it becomes a simple task.

PHILOSOPHER-SCIENTIST: Where would you begin the shaping process? If she is only making the correct choice by chance, there seems to be no presently occurring attending behaviour, however minimal, to reinforce.

TINNY: You're right, there is no baseline level of the desired goal response to begin rewarding.

PHILOSOPHER-SCIENTIST: With the chicken, the baseline response you first rewarded was turning the head in the direction of the goal response. I think I assumed there would always be some equivalent place to begin any shaping process. The situation as you have presented it seems to be a dead end; but, it must not truly be since you say the attending behaviour can be easily developed.

TINNY: In this situation, and as will sometimes be the case, no part of the behaviour you want to reinforce is present in the baseline condition. What must be done then is to alter the situation in such a way that will bring about some approximation of the behaviour you reward.

PHILOSOPHER-SCIENTIST: That sounds quite simple; but, how do you know which conditions to change?

TINNY: I can't give you a specific answer which will cover all possibilities. The solution requires a good general understanding of the sequence of events which make up any learning process. Once you see learning and behaviour as a series of separate links in a chain, you will always be able to find a solution to each different situation that arises. In teaching this young girl to focus her attention for longer periods it was decided to provide a discriminative stimulus which would serve as a powerful cue that she would be able to attend to or notice the correct cup as its position was changed. One of the three white cups was painted red. The bean was always placed under the red cup as their positions were changed. Each time, after the cups were moved around, the little girl was asked to pick the one with the bean under it. Each time she chose correctly.

PHILOSOPHER-SCIENTIST: That's not surprising. It would be obvious which cup to pick.

TINNY: It is supposed to be obvious. During the shaping process it is best to have each response successful so that it will be rewarded. If the gap between any two steps in the shaping process is too large the behaviour being learned could break down. Painting one cup red was only the first step.

PHILOSOPHER-SCIENTIST: What is the second step?

TINNY: After the little girl had been reinforced a few times for picking the cup with the bean under it, the completely red cup was replaced with one that was just painted red on the top half. The bean is always placed under the cup with red on top, so once again she successfully chose the cup with the bean under it. The half red cup was replaced with one that had a broad red stripe; the next step being a thin red stripe. Then a large red dot. Then a small red dot. During each of those steps her attending behaviour was allowed to stabilise over a number of successful choices. All the while during each these steps the teacher was changing the position of the cups more times and moving them faster. During all those steps in the shaping process, which may have numbered up to fifty now, the child never made an incorrect choice. She seemed very pleased with her success. The red dot was made smaller several more times until the last red dot on the cup was almost unnoticeable. The child was still able to pick the cup with the bean under it every time. The next step is to place the bean under a cup that was completely white, identical to the other two cups. By now the little girl was so involved in the game, and paying such good attention to which cup the bean was under, she was still able to pick the correct cup each time. Slowly getting faster and faster the teacher changed the position of the three cups many times. When the teacher could move the cups no faster, and it didn't seem to matter how many changes of position the cups underwent, the child could still choose the cup covering the bean every time. At the end of this learning experience the little girl said she thought the game was fun, but too easy. She could concentrate easily and well for periods up to five minutes and more.

PHILOSOPHER-SCIENTIST: Would it really be as easy to teach someone to attend as that example makes it sound?

TINNY: I know it's hard to believe, but it is not too hard to do at all.

PHILOSOPHER-SCIENTIST: Is there anything which affects the ease and success of the shaping procedure that you didn't include in the example?

TINNY: The only aspect of the process I left out was the communication that took place between the teacher and the child.

PHILOSOPHER-SCIENTIST: Is that communication important?

TINNY: The communication which takes place during any learning situation is extremely important.

PHILOSOPHER-SCIENTIST: Is the communication more important than the procedure you just outlined?

TINNY: The two aspects of the learning experience can't really be separated.

PHILOSOPHER-SCIENTIST: I suppose you'll tell me about the important qualities of communication in learning when you think the time is right.

TINNY: It won't be long. Did the example of teaching a child to attend to a task give you a clear idea of what fading means?

PHILOSOPHER-SCIENTIST: The steps by which the discriminative stimulus, in this case red paint, decreased step by step until it was no longer present gave me a very graphic understanding of the fading procedure. Would it be true to say that fading is to the discriminative process, what thinning is to the reinforcing stimuli?

TINNY: An excellent analogy. As the conditioning process progresses it is often the case that the discriminative stimulus fades to nothing while the amount of reinforcement provided is thinned significantly. Fading refers to progressive decreases in the magnitude of the discriminative stimulus, and thinning refers to the progressive decreases in the overall quantity of the reinforcing stimulus received. To condition any behaviour it is often necessary to first introduce discriminative stimuli and reinforcers at an artificially high magnitude and rate. It is important to reduce these inflated magnitudes and rates so that the behaviour being conditioned can come under natural control.

PHILOSOPHER-SCIENTIST: Who is responsible for this natural control?

TINNY: It must always be the subject of the conditioning process. Each of us must receive the opportunity and accept the responsibility to control the varied influences on our development.

PHILOSOPHER-SCIENTIST: Is it wrong to condition others?

TINNY: In every human interaction we condition others, just as we are conditioned by others. Most of the outcomes of that ongoing conditioning are negligible, but some are of lasting and perhaps major impact. Conditioning is the name for the various influences which are described by the laws of learning. They are a natural and integral part of our existence. We cannot put a stop to our influence on others and we cannot put a stop to the influence others have on us. It is not wrong to condition others, the harm comes when we condition others wrongly.

PHILOSOPHER-SCIENTIST: What determines right conditioning from wrong conditioning?

TINNY: If in every thought, word, and deed we are fair, honest, and positive all our influences will be right influences.

PHILOSOPHER-SCIENTIST: Why must our thoughts also be fair, honest, and positive? We don't influence anyone with our thoughts do we?

TINNY: Theoretically every thought influences every other person on the planet to some degree. I understand the process by which this happens, but it is very difficult to know the degree of influence. Still I think your questions deserves a more practical answer. Not only do we condition others, we also condition ourselves. Our thoughts are the most powerful means we have to condition ourselves.

PHILOSOPHER-SCIENTIST: Do our own thoughts have a greater influence on our overall development than the conditioning influence of others?

TINNY: There is no doubt our thoughts, or more correctly, our inner speech has a much greater potential influence on our overall development than all external influences.

PHILOSOPHER-SCIENTIST: Does our inner speech condition us in the same way as the external influences?

TINNY: The internal influences work by the same means and are governed by the same laws of learning as external influences. All the different types of reinforcement and punishment also take place within our mental processes. Every term and concept I have defined and explained is also part of the internal conditioning processes.

PHILOSOPHER-SCIENTIST: You explained how the influences of conditioning took place unnoticed in most cases. The example you gave was a child being conditioned to throw tantrums. The parents, not knowing or understanding the laws of learning, were oblivious to the conditioning taking place. Although, in that example the relationship between behaviour and reinforcing stimuli was quite obvious, or would be to anyone aware of learning principles. If those obvious external factors could be overlooked, the subtle internal factors must be almost impossible to perceive.

TINNY: For someone unaware of the principles of learning most aspects of the internal conditioning process remain invisible. Even for a person who has a good knowledge and understanding of the laws of learning it remains difficult to be aware of the subtleties of the internal conditioning process.

PHILOSOPHER-SCIENTIST: It sounds as if the laws of learning must become part of our life, part of our being.

TINNY: We are already one with the laws of learning. We need only become aware of our true nature, and we will come to the full realisation of principles of learning.

PHILOSOPHER-SCIENTIST: You say every thought, word, and deed should be fair, honest, and positive. To be all that would be perfection. Although we are clearly on a path to perfection, we are obviously not yet perfect. How can we be fair, honest, and positive?

TINNY: Neither can we yet be perfectly good. In all that we do there will be some combination of good and evil. What we can do, though, is maximise the good and minimise the evil in our every thought, word, and deed. Similarly, we cannot yet be perfectly fair, honest, and positive. In all that we do, even when we attempt to be fair, honest, and positive, there will be some aspect of unfairness, dishonesty, and negativeness. What we must do is maximise the fair, the honest, and the positive, while minimising the unfair, the dishonest, and the negative in our every thought, deed, and word.

PHILOSOPHER-SCIENTIST: To do all that would require a very full understanding of what fair, honest, and positive means.

TINNY: The meaning of fair, honest, and positive is both very simple and very complex. Simply put; that which is fair is right, that which is honest is true, and that which is positive is other than negative.

PHILOSOPHER-SCIENTIST: How do we know what is fair?

TINNY: As we have defined right, it is all action in harmony with the natural order. That which is right aids the progressive development toward perfection.

PHILOSOPHER-SCIENTIST: So no thought, word, or deed that stands in the way of the quest for perfection could ever be considered fair.

TINNY: It could not.

PHILOSOPHER-SCIENTIST: How do we know what is honest?

TINNY: Truth is that which is. Truth is a statement of the way things are. Absolute truth is identical with perfect existence. Relative truth is consistent with material existence. Both relative and absolute truth can be perfectly known only from a perspective beyond the material plane. Neither relative nor absolute truth can be perfectly known from a perspective on the material plane. Truth to a being existing on the material plane can only be known as probability. The higher the probability, the closer to absolute truth. Truth is consistent with the highest probability statements of the nature of existence.

PHILOSOPHER-SCIENTIST: How do we know what is positive?

TINNY: This meaning of positive comes from the laws of learning. All forms of negative control are harmful. We saw that negative reinforcement, presentation punishment, and withdrawal punishment are forms of negative control. Positive reinforcement remains the only legitimate form of influence.

PHILOSOPHER-SCIENTIST: Could anything which is fair, honest, and positive be harmful?

TINNY: No.

PHILOSOPHER-SCIENTIST: Is there anything which is fair, honest, and positive which we should refrain from doing?

TINNY: No, we are free to think, speak, and act in any way which is fair, honest, and positive.

PHILOSOPHER-SCIENTIST: If we restrict ourselves to those things which are fair, honest, and positive, wouldn't we be missing out on much that is presently part of human life?

TINNY: It is true that we would be missing out on much that is presently part of human life. We would have to forego all that stands between us and the attainment of our ultimate destiny, the survival of the human race and a utopian future.

PHILOSOPHER-SCIENTIST: Put that way it doesn't appear we would be missing much.

TINNY: When the true nature of our existence and purpose is known in its fullness it will be easy to give up the temptations of the material world and live in harmony with natural law. But when that truth has not been experienced I can understand how what is asked may seem an insurmountable burden.

PHILOSOPHER-SCIENTIST: Is the shaping process involved in the path each of us must take to become fair, honest, and positive?

TINNY: We can become fair, honest, and positive by no other means than through the shaping process. Each human being is at a different point on the continuum of fairness, honesty, and positiveness. The point each of us is presently at represents our baseline condition. To increase our fairness, honesty, and positiveness we must be reinforced for the expression of those characteristics. We can speed up the rate at which we become more fair, honest, and positive by organising our lives so that we often have the opportunity to be rewarded for fairness, honesty, and positiveness.

PHILOSOPHER-SCIENTIST: Do you mean we should be conditioned to be more fair, honest and positive?

TINNY: That's what I mean.

PHILOSOPHER-SCIENTIST: Somehow that sounds artificial.

TINNY: Our every thought, word, and deed is already conditioned. Why would it be any more artificial if we were to make conscious decisions as to the circumstances which exist in our environment to help make sure the direction of the conditioning we undergo helps us be more fair, more honest, and more positive.

PHILOSOPHER-SCIENTIST: It just seems that natural influences would be more desirable than planned influences.

TINNY: I think I know what might be bothering you. Are you assuming when I say we should take an active role in creating the circumstances which will reinforce fairness, honesty, and positiveness that these planned influences would be something like the conditioning which took place in the experimental learning chamber with the chicken or the rat?

PHILOSOPHER-SCIENTIST: I was probably thinking along those lines.

TINNY: Those were simple examples of basic learning from the laboratory. If such practices were attempted in human life they would indeed be artificial. In a right world that which is fair, honest, and positive would be naturally rewarded. It is actually those influences which lead us from that which is fair, honest, and positive which are unnatural.

PHILOSOPHER-SCIENTIST: So society wouldn't have to set up any contrived schedules of reinforcement to increase the amount of fairness, honesty, and positiveness in the world?

TINNY: None at all. As the knowledge of the true nature of our existence spreads through human society we will begin to live more in accord with natural law. As we begin to live more in harmony with our environment there will naturally occur more opportunities to be reinforced for doing that which is fair, honest, and positive.

PHILOSOPHER-SCIENTIST: Will we consciously alter our environment to ensure that which is fair, honest, and positive will be rewarded?

TINNY: That will be done.

PHILOSOPHER-SCIENTIST: And you say that is natural.

TINNY: To consciously alter our relationship with the environment is the most natural thing we could do. It is our freewill that allows us the opportunity to choose the environmental conditions which will most aid us in our quest for perfection. That is a right accorded by our human nature.

PHILOSOPHER-SCIENTIST: When we alter our own environment don't we also alter the environment of others?

TINNY: That's true.

PHILOSOPHER-SCIENTIST: Don't we then, as we alter our environment, have a responsibility to consider the effect those changes will have on others?

TINNY: We do have that responsibility. We have always had that responsibility, but it had previously either gone unnoticed or been ignored. Knowledge of the laws of learning allow us to realise and fulfil that responsibility.

PHILOSOPHER-SCIENTIST: As you came to understand those learning principles did you immediately see their application to human life?

TINNY: I, very early, realised that the laws of learning could have a great influence in human life and a great effect on human society; but, it took me a lot longer to truly understand the all pervasive, powerful, and direct nature of those influences.

PHILOSOPHER-SCIENTIST: Your first real understanding came from the studies of animal learning. What came after that?

TINNY: The next step in the shaping of my understanding of learning principles involved the simple applications of those laws of learning to children with educational difficulties. I studied many examples of children considered mentally retarded or learning disabled. It was with children in those categories that operant learning principles were first widely put into practice. In those early efforts the conditions of reinforcement, and sometimes punishment, which were set up were of the type you would have called artificial. Those organising the environment, so that specific conditioning could take place, had learned their theory and developed their practical skills with animals in the laboratory. It is not surprising that when those same learning principles were put into practice with human beings they were very similar to the methods used in animal research.

PHILOSOPHER-SCIENTIST: Did those early pioneers in the application of learning principles realise the power of the new tool they were working with?

TINNY: They thought they did. For a while they were like modern examples of the knights on white horses, come to right the wrongs of the world. They believed they could cure any problem, improve any deficiency, and transform human society by the application of the laws of learning.

PHILOSOPHER-SCIENTIST: Weren't they right in believing that?

TINNY: The laws of learning offer a potential beyond even those grand claims.

PHILOSOPHER-SCIENTIST: They didn't achieve those grand goals did they?

TINNY: They didn't even come close. Many of the early believers in the potential of learning principles lost their faith.

PHILOSOPHER-SCIENTIST: How did those early theorists and practitioners resolve their failures?

TINNY: Most came to consider the early enthusiasm to be misguided and accepted the apparent limitations on the application of the laws of learning. Some gave up completely and entered other fields.

PHILOSOPHER-SCIENTIST: That all sounds quite disheartening. How is it that you still have such great faith in the potential of the laws of learning to achieve those early grand goals and more?

TINNY: Although all that happened only a relatively few years ago, I consider it to be the ancient history of behavioural science. As in the early knowledge of most areas of science, there were many flaws. Some of those flaws came from a misunderstanding of available facts, some of the flaws occurred because of knowledge that was not yet available.

PHILOSOPHER-SCIENTIST: What were these early attempts to apply the laws of learning with human beings called?

TINNY: They were called behaviour modification.

PHILOSOPHER-SCIENTIST: I don't like the sound of that name.

TINNY: I don't either. I think some of the resistance to the application of learning principles occurred because of that unappealing and misleading label.

PHILOSOPHER-SCIENTIST: Behaviour modification somehow sound like something that might be done to people against their will.

TINNY: Unfortunately there were instances of the laws of learning being applied to alter people's behaviour against their will. One of the worst abuses of operant conditioning occurred when prisoners of war were brainwashed by the use of these learning principles.

PHILOSOPHER-SCIENTIST: How would you define brainwashing?

TINNY: I would consider it to be a systematic process of conditioning designed to alter someone's convictions and beliefs against their will.

PHILOSOPHER-SCIENTIST: Can the laws of learning be successfully used to do that?

TINNY: The laws of learning are very powerful. Brainwashing could be effectively done with ease.

PHILOSOPHER-SCIENTIST: You said earlier that these learning principles could be misused and dangerous.

TINNY: Any tool can be misused. This is why it is imperative that the laws of learning be combined with a positive philosophy of life.

PHILOSOPHER-SCIENTIST: What were the major objections to behaviour modification?

TINNY: As is the case when anything is strongly opposed, a lot of the opposition was emotionally based without objective reason. I can understand the emotion behind such opposition, but I can't credit it with logical significance. There were, though, two major points for objective criticism. First was the use of negative forms of control, and second was the fact that those whose behaviour was being conditioned often had no say as to whether or not they wanted their behaviour modified.

PHILOSOPHER-SCIENTIST: I agree those are both legitimate points of criticism; but, could those criticisms be lodged against all forms of behaviour modification?

TINNY: Most programs of behaviour modification, even from the earliest times, involved the use of positive reinforcement, so all those were free from the arguments against using negative control. Even so, very little of the behaviour modification done would have been done at the request of or even the consent of those whose behaviour was being modified, so the second major criticism was almost universally valid.

PHILOSOPHER-SCIENTIST: Even though much behaviour modification was done without first getting the subject's consent it was done with the best of intentions wasn't it?

TINNY: I would say virtually all, certainly most, behaviour modification was done with the best interests of the subject in mind.

PHILOSOPHER-SCIENTIST: And the people doing this behaviour modification weren't evil people were they?

TINNY: I doubt any of them could be considered to have evil intent. A few might have been misguided and a few might have been more interested in adding to their scientific knowledge than any other consideration, but most used behaviour modification in an attempt to better the life of those being conditioned.

PHILOSOPHER-SCIENTIST: Do you think some of the criticism, both emotional and objective, directed toward behaviour modification came about because people perceived the potential danger that could come from those techniques when misused?

TINNY: I'm sure that had a lot to do with the criticism behaviour modification attracted.

PHILOSOPHER-SCIENTIST: Do you think the proposals you make for the widespread knowledge of, and use of, the laws of learning might draw the same criticism as behaviour modification did?

TINNY: I guess it's possible, although there would be no logical basis. Somehow learning principles themselves have become associated with the various wrongs involved in behaviour modification in the minds of a few critics. I read once of a person who said they didn't like the laws of learning. That's very much the same as someone saying they don't like the laws of physics. It means as little if you dislike reinforcement as it does if you dislike gravity. There is nowhere you can go to be beyond the influence of either. The natural laws of physical existence are not to be liked or disliked. They are as they are, they all serve the purpose that the physical universe was created to fulfil. If those natural laws did not exist, we would not exist.

PHILOSOPHER-SCIENTIST: How do you feel toward the natural laws such as those of physics and learning?

TINNY: I welcome them all, I appreciate them all, I love them all. And, I attempt to live my life in harmony with those laws.

PHILOSOPHER-SCIENTIST: Tell me about some of the early attempts to use the laws of learning, which took the form of behaviour modification.

TINNY: I'll try and pick a number of examples which will portray a wide range of the early efforts to apply the laws of learning to human behaviour. As I said much of this conditioning was done by positive reinforcement. The first example is of the simplest type and could be applied to thousands of different learning tasks. The teacher sits with a child and shows cards with different letters of the alphabet on them. After showing each card the teacher asks the child to name the letter of the alphabet. If the child gives the correct answer the teacher may acknowledge the correctness of the answer, praise the child, or give the child a small piece of candy. In this example the card with the letter of the alphabet is the discriminative stimulus; correctly naming the letter is the response; and, the acknowledgement, praise, or candy, is the reinforcing stimulus.

PHILOSOPHER-SCIENTIST: Why is the alphabet card a discriminative stimulus?

TINNY: A discriminative stimulus gives information about what response is likely to be reinforced. If a card with the letter 'x' is shown, this provides information that the response of saying "x" might be rewarded.

PHILOSOPHER-SCIENTIST: That sounds like a complicated explanation of why someone would say the correct letter when shown an alphabet card.

TINNY: The explanation is a general one and applies in all situations. It is less useful in simple common situations like this than it is in other cases where what is occurring may not be so obvious.

PHILOSOPHER-SCIENTIST: Serving as a discriminative stimulus was truly the function of the card in the example though, wasn't it?

TINNY: If the child had not learned that saying the correct letter when shown an alphabet card could bring reinforcement, then the child would be unlikely to respond by saying the letter upon seeing the card. Once the child learns that relationship, the card does function as a discriminative stimulus.

PHILOSOPHER-SCIENTIST: In this example the reinforcer was acknowledgement of the correct answer, praise, or a small piece of candy. Why are there different rewards?

TINNY: Those were different possible reinforcing stimuli. Which of those rewards was actually used would depend on the child's past experiences. Some children have learned to consider success at any educational task to be rewarding. In this case acknowledgement would be a sufficient reward. Some children have no interest in the particular educational task but desire praise. And, in some cases children, may have never learned to consider praise rewarding, but greatly appreciate a piece of candy.

PHILOSOPHER-SCIENTIST: Aren't there problems in giving a child candy as a reinforcer?

TINNY: There are both health and social reasons why it is not desirable to use candy as a reward, particularly for performing learning tasks. In every instance I would say the minimal reward which brings about the desired results should be given; and, the reward should be based on internalised positive feelings as much as is possible. Candy is very seldom used in normal educational settings. It is much more widely used with children experiencing a degree of retardation or severe learning handicap which has not allowed them to become receptive to less primary rewards. Even then candy is less than ideal as a reward.

PHILOSOPHER-SCIENTIST: Would you explain what you mean by primary rewards in this example?

TINNY: Of the three different reinforcers in this example, acknowledgement of a correct answer and praise are both secondary rewards. We are not born seeking acknowledgement of academic achievement or praise. We learn to find them to be reinforcing. Candy is a sweet food, and we are born with a body and brain that considers sweets reinforcing. For this reason candy is a primary reward. Children, whose handicaps have not allowed them to learn the reinforcing appeal of acknowledged correct answers or praise, may only respond on educational tasks if rewarded with some primary stimulus, such as candy.

PHILOSOPHER-SCIENTIST: If the child wasn't hungry, candy wouldn't be reinforcing.

TINNY: That's another problem with using candy to reward learning behaviour. What should be done in any situation where a primary reinforcer, like candy, is necessary to ensure that the child completes some learning task, is to fade the primary reinforcer as quickly as possible and replace it with a secondary reinforcer.

PHILOSOPHER-SCIENTIST: How would you do that?

TINNY: The secondary reinforcer, perhaps praise, could be paired with the primary reinforcer, candy. The candy would be given less often, while praise would still be given for every correct response. Soon no candy would need to be given as the child learned to consider praise rewarding in itself.

PHILOSOPHER-SCIENTIST: Could praise then be faded out as a reward when acknowledgement of success was introduced?

TINNY: That might be appropriate also. The goal should always be to have as little external reward as possible. Only the minimum reinforcement required to maintain the behaviour should be given.

PHILOSOPHER-SCIENTIST: Why not be generous with reward?

TINNY: This question provides a good example of the necessity to consider the unified theory of existence in a holistic manner when considering any question. Since our goal is to attain perfect freewill, we must always seek to reduce external control. We are not yet perfect so there is still some external influence necessary for our continued development. When external influence is used, it should always be the minimum which will achieve the necessary effect. Whenever we reward another person we are exercising an external influence. It is for this reason reward should not be given generously.

PHILOSOPHER-SCIENTIST: Without that understanding it might have seemed giving generous reward would be doing a good thing.

TINNY: The world as it seems to be is often different from the world as it truly is. In fact, instead of giving generous rewards being a good thing to do, it would be an evil thing.

PHILOSOPHER-SCIENTIST: That's a bit strongly worded, isn't it?

TINNY: Good and evil as I use the words are not subjective and emotional terms. They have definite objective meaning. Good aids progress toward our ultimate goal of perfection; and, evil hinders our progress toward that goal. If generous reward hinders our progress toward perfect freewill then it is by definition evil.

PHILOSOPHER-SCIENTIST: How do you feel toward evil?

TINNY: I view evil objectively. The greater the harm it causes the more sad I would feel about it.

PHILOSOPHER-SCIENTIST: Doesn't evil make you angry? Don't you hate evil?

TINNY: I don't hate anything; and, I almost never feel angry. Just as I attempt to live in harmony with the world around me, I attempt to attain harmony within myself. Hate and anger cause harmony to be lost.

PHILOSOPHER-SCIENTIST: Aren't hate and anger natural emotions?

TINNY: We are born with the potential to feel hate and anger. Whether or not we express that potential is determined by our conditioning through the interactions we experience with our environment. No, the expression of hate and anger are not natural.

PHILOSOPHER-SCIENTIST: How do you feel toward good then?

TINNY: I also view good objectively. The greater the benefit it brings the better I feel about it.

PHILOSOPHER-SCIENTIST: If evil doesn't make you feel hate or anger, then good wouldn't make you feel love or happiness.

TINNY: You are mistaken. I do love goodness, and goodness does make me happy.

PHILOSOPHER-SCIENTIST: Can't too much love and happiness cause disharmony within?

TINNY: The more love and happiness within, the greater the experience of inner harmony.

PHILOSOPHER-SCIENTIST: If hate and anger aren't natural emotions, can love and happiness be natural?

TINNY: To experience love and feel happy is the natural human condition.

PHILOSOPHER-SCIENTIST: How can you know hate is unnatural and love is natural?

TINNY: We are progressing toward the perfect and absolute expression of all positive characteristics. Hate and anger cannot be perfectly and absolutely manifested without being infinitely destructive. Love and happiness can be perfectly and absolutely manifested bringing infinite benefit. That which cannot be perfectly manifested is unnatural; and, that which can be perfectly manifested is natural.

PHILOSOPHER-SCIENTIST: That was an excellent answer. I agree with you, although I must admit your answers sometimes seem unusual.

TINNY: Anyway, I'm certainly glad there are no limits to love and happiness. When in harmony, the physical universe is a beautiful place.

PHILOSOPHER-SCIENTIST: In the example of a child being taught to identify the letters of the alphabet, what would be the best schedule of reinforcement to use?

TINNY: It is almost always best to start with continuous reinforcement so that the behaviour to be conditioned will be influenced as quickly as possible. After the behaviour is stabilised on continuous reinforcement the next appropriate schedule is determined by many factors. For instance, if simply being told the letter on the card had been correctly named was an effective reinforcing stimulus, the schedule could remain on continuous reinforcement.

PHILOSOPHER-SCIENTIST: Is that because all learning, to be successful must be followed by feedback as to the result of the response?

TINNY: That's right. There can never be too much feedback during the process of gaining knowledge. If the feedback as to the result of the response can also serve as the reinforcing stimulus then it can remain on a continuous schedule forever.

PHILOSOPHER-SCIENTIST: Is feedback usually provided on a continuous basis in educational settings?

TINNY: No. The amount of feedback is usually very limited in schools. Most educational institutions are not organised in a way which allows continuous feedback of learning behaviour.

PHILOSOPHER-SCIENTIST: What is the effect of not having continuous feedback available during school learning situations?

TINNY: The result is that much less learning takes place than should occur given the large amount of time spent in school. Schools, since they don't provide continuous and immediate feedback as to the progress of learning, are extremely inefficient.

PHILOSOPHER-SCIENTIST: How much more could be learned in the same amount of time in school if learning behaviour was reinforced more efficiently?

TINNY: Ten times as much could easily be learned in a more efficient school environment. Perhaps a hundred times as much could be learned, maybe even more.

PHILOSOPHER-SCIENTIST: So schools must be terribly inefficient at present.

TINNY: Even that is an understatement.

PHILOSOPHER-SCIENTIST: Will schools be very different in the future?

TINNY: Schools in the future will be so different that today's schools would not even be recognised as schools.

PHILOSOPHER-SCIENTIST: Will that change happen soon?

TINNY: There will be major changes soon within the present school setting; but, the most significant changes will be a longer time coming.

PHILOSOPHER-SCIENTIST: Will the major changes coming soon involve the application of the laws of learning?

TINNY: The broad application of the laws of learning is one of the major changes coming soon. Other major changes will be in what the schools teach and in the role of children. The subjects presently dominating school curricula will become less prominent and children will take a much more active role in every aspect of their schooling.

PHILOSOPHER-SCIENTIST: Will the students like school and learning more after these changes take place?

TINNY: Children will be very attracted by school and highly motivated to learn.

PHILOSOPHER-SCIENTIST: Will there be resistance to these changes by traditional educators?

TINNY: They will find the potential benefits of this new educational model both threatening and hard to believe. They will soon relent, and become enthusiastic themselves, as they see there is no threat. The results will prove the benefits, and the children will surpass the ideals of the traditionalists in every area, social, behavioural, and academic.

PHILOSOPHER-SCIENTIST: It sounds like everyone will be happy with the changes about to happen in education.

TINNY: It will take a while until everyone is satisfied, but that time will come. Even then there will be further changes. Education must progress toward perfection also.

PHILOSOPHER-SCIENTIST: I wonder what a perfect school would look like?

TINNY: It may look like the physical universe.

PHILOSOPHER-SCIENTIST: You once said the physical universe was like a womb, now you're saying it is a school.

TINNY: The universe is many things.

PHILOSOPHER-SCIENTIST: You have a very broad view of reality.

TINNY: That is because I have been allowed a glimpse of the material plane of existence from the perspective of the absolute.

PHILOSOPHER-SCIENTIST: How am I to take it when you say things like that?

TINNY: I'm not sure.

PHILOSOPHER-SCIENTIST: Someday it will be obvious what you mean. You are the child of humanity's future.

TINNY: Sometimes you find me hard to understand, and sometimes I find you hard to understand.

PHILOSOPHER-SCIENTIST: We have diverged enough. Is there anything more you want to tell me about the example of the child being taught with the alphabet cards?

TINNY: Before the training began on alphabet recognition the child would have been tested to find out what the baseline knowledge was. It is common and often helpful to chart the progress of learning on a graph. We might assume, in this example, that before the training began the child could recognise and name none of the letters of the alphabet. The baseline performance in such a case would then be zero. After one training session the child could perhaps name five letters of the alphabet; after two sessions nine letters; after three sessions sixteen letters; after four session twenty-one letters; and after five sessions the child might name all twenty-six letters correctly. To make sure the learning had stabilised and been retained the child might be tested during sessions six, seven, and eight. The performance being perfect during those sessions, it might be considered appropriate to move on to the next step in the shaping process leading to the overall educational goal of being able to read.

PHILOSOPHER-SCIENTIST: What benefit is there in finding out the baseline performance and graphing the progress of each training session?

TINNY: Remember that one of the goals of learning is to be as efficient as possible. Unless it is known where the child's skill level was at when training began it cannot be known for sure that any progress is being made. Unless the progress from session to session is noted, it cannot be known for sure that any progress is being made. Unless some record of progress was kept it wouldn't even be possible to know for sure when the task had been successfully learned. Without ongoing knowledge as to the progress which is being made, the steps in the shaping process might be made too soon or made too large, and the conditioning could break down; or, the steps might be made much later than they should have been, so time would have been wasted. The training might even continue after the task had been already learned. Of course in this example the learning task was a simple type that might be successfully and efficiently done without actually graphing the progress; but, all the steps in the record keeping should take place in the mind of the teacher and/or student.

PHILOSOPHER-SCIENTIST: When conditioning any behaviour, or teaching any skill or knowledge, should the beginning or baseline level first be assessed and progress regularly charted?

TINNY: It is probably true to say that any learning process would be more efficient and more effective if it began at the baseline level, and included that objective knowledge of the progress being made. In many instances just keeping a continuous record of a behaviour will affect the occurrence of that behaviour.

PHILOSOPHER-SCIENTIST: Why would that happen?

TINNY: When behaviour is not observed systematically it is often not obvious when we are responding too many times in a way we wouldn't like to, or when we are responding too seldom in a way we would like to. The act of noting each response introduces a new factor into the already established relationships between the ongoing discriminative stimuli, responses, and reinforcing stimuli. This new factor may break the established chain of behaviour. It might do that by serving as a reinforcing or punishing stimulus after the response being monitored, or it might act as a discriminative stimulus and initiate some response other than the one being monitored.

PHILOSOPHER-SCIENTIST: I think this is another situation where a complex answer needs to be clarified by an example.

TINNY: For example a person might be a smoker and decide to chart their smoking behaviour. They could begin to carry a notebook with them at all times, and each time after they lit a cigarette they would take out the notebook and record the lighting of that cigarette. The act of taking out the notebook introduces a new factor in the smoking cycle. Since the person is recording their smoking behaviour because they want to cut down on the number of cigarettes they smoke, the act of taking out the notebook and recording the fact that they had just lit a cigarette can easily become a punishing stimulus. Each time the notebook is taken out brings to their attention that they have just done something they wanted to quit doing.

PHILOSOPHER-SCIENTIST: Couldn't just lighting the cigarette perform the same function? Couldn't that act also as a punishing stimulus which signifies the person had just done something they wanted to quit doing?

TINNY: The act of lighting the cigarette would already have been established in the smoking cycle. It probably already functions as a discriminative stimulus, as a response that has been reinforced, and as a reinforcing stimulus. All those past associations would make lighting the cigarette a less effective punishing stimulus. Taking out the notebook and recording the cigarette being lit, since it is new to the smoking cycle, would likely serve more effectively as a punishing stimulus.

PHILOSOPHER-SCIENTIST: Before you go on, please tell me how lighting the cigarette already serves as a discriminative stimulus, as a response which is reinforced, and as a reinforcing stimulus.

TINNY: To understand those different functions smoking behaviour must be viewed as a chain. Lighting the cigarette is a discriminative stimulus in that chain when it serves as a cue that smoking the cigarette will be reinforced. If the cigarette had not been lit, smoking the cigarette would not be rewarding. Lighting the cigarette is a reinforced response when it is followed by a reward such as satisfaction that the cigarette was ready to smoke. And, lighting the cigarette is a reinforcing stimulus when it follows the response of holding a match near the end of the cigarette.

PHILOSOPHER-SCIENTIST: That's clear now; you can go on with the explanation. How does recording a cigarette lighting response function as a punishing stimulus in the smoking behaviour chain?

TINNY: It takes some period of time to take out a notebook and record a response. The focus of attention during that period of time is directed toward reducing smoking behaviour. In that way, recording the cigarette lighting response may introduce thoughts about the harm of smoking, about the desire to reduce the number of cigarettes smoked, may bring regrets about lighting another cigarette, or may reaffirm that the recording is being done to reduce smoking behaviour.

PHILOSOPHER-SCIENTIST: I can see how all that might reduce the number of cigarettes smoked a bit, but not a lot.

TINNY: I particularly used an example where recording the response to be reduced would not be very effective. I did this to point out that it is even possible to plan recording procedures so they will influence behaviour more effectively. If you wanted to increase the probability that the recording process would decrease the rate of cigarette smoking you would not choose to record the cigarette lighting response.

PHILOSOPHER-SCIENTIST: Why not?

TINNY: The recording procedure then breaks into the chain of smoking behaviour after the cigarette is already lit. After the cigarette is lit there is a very high probability the chain would continue unbroken and the cigarette would be smoked.

PHILOSOPHER-SCIENTIST: What aspect of smoking behaviour would you choose to record if you wanted to make it more likely the number of cigarettes smoked would decrease?

TINNY: You would have to break the chain before the cigarette was lit. I would probably record the response of picking up the packet of cigarettes. If the plan is to stop and record the response after the cigarettes have been picked up, but before lighting a cigarette, the recording provides the cue at the ideal time to think about reasons not to smoke. The thoughts brought about by recording the response of picking up the cigarettes may result in a decision at that point to put the cigarettes down and not smoke at that moment. In this example, recording could be considered a discriminative stimulus rather than punishment.

PHILOSOPHER-SCIENTIST: So it is important to evaluate where to break into the chain which makes up any behaviour. We can then choose to make that break at a point which will maximise the likelihood of achieving the desired result.

TINNY: This example points out how, by the objective analysis of behaviour patterns, we can increase our ability to take conscious responsibility for our lives and development. Every aspect of every behaviour can provide some objective knowledge which will allow greater exercise of freewill.

PHILOSOPHER-SCIENTIST: Was that example important as a technique to stop smoking?

TINNY: The importance of all of these examples is not in the specifics of the example. The importance is in the general understanding of how to view behaviour more objectively, and learning how to consciously alter the environmental circumstances in such a way as to achieve some desired goal behaviour, which is presented in these examples.

PHILOSOPHER-SCIENTIST: So you don't suggest that example as a good way to stop smoking?

TINNY: There are much more effective ways than that to stop smoking. The desire for good health would be sufficient reason for me if I was a smoker.

PHILOSOPHER-SCIENTIST: That is because you are a child of the new consciousness. Many people are still hampered by the old consciousness and would find it difficult to stop smoking.

TINNY: The chemicals in tobacco have the effect of a very powerful drug. Their hold on smokers is strong. There are also the powerful social influences. People would not smoke unless they were conditioned to smoke. Smoking tobacco is not part of the harmonious existence with the natural order.

PHILOSOPHER-SCIENTIST: Is there any one factor which is most responsible for influencing people to begin smoking?

TINNY: The primary reason that people begin smoking is due to the modelling influence.

PHILOSOPHER-SCIENTIST: You mentioned 'modelling' earlier in our discussion. What does modelling mean?

TINNY: Modelling is a form of conditioning. It refers to the learning which takes place by seeing others undergo some reinforcing or punishing situation. Modelling involves learning by seeing the learning experiences of others.

PHILOSOPHER-SCIENTIST: Would you give me an example?

TINNY: I'll start with a very simple example. Fashion is a good example of the effect of modelling. Perhaps one person wears a different style of shoe. If that person receives positive notice from others for wearing those shoes, soon other people who saw those shoes being favourably noticed will start wearing them also. If the style is particularly attractive or unique the fashion media might take notice of people wearing that new type of shoe. Other people seeing reports favourably mentioning that new shoe style will start wearing those shoes, and then be noticed positively by others. That process sometimes sweeps much of the world, not just with shoes, but with all items of clothing. Sometimes it happens with hairstyles, sometimes with slang words or sayings. All of that is part of the spread of fashion. It is a conditioning process which takes place through modelling. People seeing others rewarded for the response of wearing certain clothes, styling their hair a certain way, or saying certain words will copy that behaviour.

PHILOSOPHER-SCIENTIST: Are they hoping to be rewarded for their imitative behaviour?

TINNY: I think people would often say they are not; but, I think that must be a factor. Modelling occurs even without conscious attempts at imitation.

PHILOSOPHER-SCIENTIST: Have you heard of the saying, "monkey see, monkey do?"

TINNY: That saying also refers to the tendency of people to imitate the behaviour of others. Just about all aspects of operant conditioning have been noticed in human life, even though it hadn't been realised those factors formed a comprehensive theory by which to understand learning.

PHILOSOPHER-SCIENTIST: How common is the influence of modelling in human life?

TINNY: There would be few human thoughts, words, or deeds which have not been influenced during their development by the effects of modelling.

PHILOSOPHER-SCIENTIST: Tell me about a few other instances of modelling.

TINNY: Our choice of foods is heavily influenced by modelling. This has resulted in foods considered acceptable and desirable by some cultures, being forbidden and repulsive by other cultures. We learn our preferences in food largely from what we see those around us eating as we grow up. If a child were to grow up among people who consider live grubs to be a delicacy, that child would feel entirely happy and comfortable popping a live grub into its mouth. That behaviour would be considered so repulsive to people who had not grown up seeing people eat live grubs that they could hardly imagine anyone could do such a thing.

PHILOSOPHER-SCIENTIST: We were discussing the causes of cigarette smoking when you introduced the concept of behavioural influence through modelling. Do people who begin smoking do so because they have grown up among people who smoke?

TINNY: The influences on smoking behaviour are many. Not only do people close around us have an influence through modelling, but because our environment has been made much wider by the media and the entertainment industry people model the behaviour of those they have never been close to or have never even seen in person. When famous people, be they politicians, sports heroes, or the stars of film, television, or the music world, are seen smoking there is some influence by modelling occurring. That effect is particularly strong in children and young adults, as they are still in the early stages of development and are seeking role models. Sometimes the influence of the famous is exploited by those who wish to sell more of their product and the modelling effect is used consciously to create a market which, in the case of cigarettes, is selling an early death.

PHILOSOPHER-SCIENTIST: That sounds pretty unscrupulous.

TINNY: That is nothing compared to the lengths some people will go for financial gain.

PHILOSOPHER-SCIENTIST: If children were taught to understand the influences upon their development from an early age, would techniques such as those used in selling cigarettes be as effective?

TINNY: Once the laws of learning are known well and widely all wrong influence will be less effective.

PHILOSOPHER-SCIENTIST: Cigarettes are not the only product which attempts to use the modelling effect to create a market, are they?

TINNY: Since modelling is such a powerful influence it is used by anyone who wants to create the belief that their product is desirable. In advertising it is extremely common to see virtually any product trying to gain from the association of attractive people enjoying that product. Modelling has a general impact also. People can be influenced by the modelling effect of a class of people. For this reason products have been promoted as having as association with those who are generally rich, powerful, sexy, intelligent, macho, beautiful, or any other characteristic thought to be generally desired. Those who market their products in that way want people to believe they can be like the general class model in the advertisements just by using their products.

PHILOSOPHER-SCIENTIST: That's not very fair is it?

TINNY: Neither is it an honest thing to do.

PHILOSOPHER-SCIENTIST: How should products be advertised?

TINNY: They shouldn't.

PHILOSOPHER-SCIENTIST: Do you mean there should be no advertising?

TINNY: Correct, there should be no advertising. Each product should be its own advertising. If the product is not desirable enough in itself to attract people to it, then perhaps the product is unworthy or unnecessary. Perhaps there is no reason for such a product to exist.

PHILOSOPHER-SCIENTIST: It appears the goal of advertising is to condition positive attitudes toward certain products whether the product is intrinsically desirable or not, and influence the consumer to purchase those products whether the product is needed or not.

TINNY: Those are the goals of advertising; and, those goals remain the purpose of advertising regardless of the desires or even the best interest of the consumer.

PHILOSOPHER-SCIENTIST: From that description advertising seems to be a form of brainwashing.

TINNY: It would be correct to describe much of advertising as brainwashing.

PHILOSOPHER-SCIENTIST: Doesn't some advertising just present honest information about the product?

TINNY: It's true, some advertising does do only that; but, it still takes away some freedom of choice.

PHILOSOPHER-SCIENTIST: How does even truthful advertising influence the consumer?

TINNY: People should be free to seek out the products they desire, and not have unsolicited information about products imposing into their lives. We each have only so much time to live our earthly lives, and it is a tremendous imposition to have any of those precious moments wasted by attending to unsolicited advertising.

PHILOSOPHER-SCIENTIST: Would it be acceptable to provide honest information about a product to anyone who requested it?

TINNY: That would seem a reasonable way to do things.

PHILOSOPHER-SCIENTIST: But you said there should be no advertising.

TINNY: I wouldn't describe providing honest information about a product on request as advertising. Advertising means bringing public notice to a product. When a product is brought to public notice, that implies no act of will on the public's part to receive the information. When providing information about a product on request, there is an act of will on the part of whoever makes the request. 

PHILOSOPHER-SCIENTIST: I suppose you would call advertising evil?

 TINNY: I would, since advertising is imposed on people, thereby reducing the expression of freewill.

PHILOSOPHER-SCIENTIST: There is an awful lot of time, money, and energy which goes into advertising.

TINNY: I look forward to the day when advertising is no more, and the total expenditure now used wrongly on advertising can be directed to constructive purposes.

PHILOSOPHER-SCIENTIST: Tell me about modelling.

TINNY: Modelling plays a major part in a very serious problem area in human behaviour, aggression. Almost all aggressive behaviour in human beings has its origins in modelling.

PHILOSOPHER-SCIENTIST: Human beings are considered by many to be one of the most aggressive of all animals.

TINNY: Well, as we have discussed in some detail, human beings are not animals. I think what is meant by that statement is that human beings are innately aggressive.

PHILOSOPHER-SCIENTIST: Are human beings born aggressive?

TINNY: No, human beings are not born aggressive. Human beings are born with the potential to be aggressive. Whether or not that potential for aggression is expressed depends on the circumstances of each individual's life. Unfortunately, seeing other people acting aggressively is a very common experience in human society. Aggressive behaviour occurs in many homes, in schools, on the streets, and is almost invariably depicted in films and television. Aggressive behaviour in real life often is seen to be successful. Aggression is successful because force often brings immediate changes, that being the nature of the material universe for billions of years when external control was needed to maintain progression. Aggression is also often seen to be successful in that those who act aggressively are frequently held in some esteem. In those cultures where successful aggression is held in highest esteem, there tends to be a more aggressive populace. When children see aggression being rewarded, children will be likely to imitate that aggressive behaviour. There was an interesting study done when children were placed in a room with a number of toys. Among the toys was a large inflatable clown which was heavily weighted on the bottom so that if knocked over the clown would right itself. Each child was left alone in the room and watched through a one-way mirror. The children tended to play quietly with the various toys. After the children had been playing for some period of time an adult would enter the room, talk in a friendly manner with the child for a while, and then start kicking and punching the inflatable clown. The adult would then leave the room. Almost every child who underwent the experience of seeing the adult act aggressively then punched and kicked the inflatable clown after the adult left the room. It seems very likely that children in the natural environment who see mothers, fathers, brothers, sisters, teachers, friends, or actors on television and in movies acting aggressively, will imitate aspects of that violent behaviour.

PHILOSOPHER-SCIENTIST: Violence breeds violence.

TINNY: And peace breeds peace.

PHILOSOPHER-SCIENTIST: Isn't it incredible that parents and teachers condition children to act aggressively. I doubt that's what they want to teach children.

TINNY: They probably don't realise they are teaching children to be aggressive by their own aggressive behaviour. Parents and teachers often act aggressively toward children in an attempt to teach them not to be aggressive. Sometimes children are hit by adults to stop them from hitting other children.

PHILOSOPHER-SCIENTIST: What word do you think best describes hitting children to stop them from hitting other children?

TINNY: Ludicrous.

PHILOSOPHER-SCIENTIST: What does ludicrous mean?

TINNY: It means ridiculous or absurd.

PHILOSOPHER-SCIENTIST: Do you think much of what people do is actually working against their intended goals?

TINNY: Much more than would ever be expected.

PHILOSOPHER-SCIENTIST: Conditioning seems to play such a large part in our lives and development. It's a shame the conditioning is not done in a way which is consistent with our goals. It appears that much of what has long been believed to be human nature was actually the effect of conditioning factors in human society.

TINNY: Human nature is very poorly understood. A large amount of current human behaviour is in opposition to the true nature of human beings.

PHILOSOPHER-SCIENTIST: How can human nature be known?

TINNY: To know human nature requires knowledge of the natural order of existence. True human nature is an ideal. To exist perfectly in accord with the natural law is the ideal of human nature.

PHILOSOPHER-SCIENTIST: But human beings do not live in perfect harmony with natural law. Why is that?

TINNY: We humans are going through a difficult period in the envolution of life. Because of the major developmental step we have taken through the expression of self-reflective, human level, consciousness, we are no longer animals. Although we have reached a new stage in the developmental progression of life, we still have bodies identical to the animals with the exception of that part of the brain function which accounts for our self-reflective consciousness. Animals, through billions of years of adaptation, have developed ways of living which are in accord with the natural order. That which is in harmony with natural law at the animal level, is not necessarily in harmony with natural law at the human level. Our bodies and many structures of our brains are attempting to fulfil their original functions and live in accord with the natural order at the animal level. This causes great difficulties, because for the human species to survive and progress we must transcend those aspects of our lives bound up with animal nature, and express fully our new human nature.

PHILOSOPHER-SCIENTIST: So part of every human being is acting in accord with the animal nature, and part is acting in accord with human nature.

TINNY: That is true.

PHILOSOPHER-SCIENTIST: You say that conflict between the animal nature and human nature is a great difficulty faced by the human species. Could things be any other way? Don't we have to experience that conflict?

TINNY: You are right. We must undergo the conflict between our animal past and our human present. We all have those two different influences acting upon us. This would be a difficult period even in the best of circumstances, but a third influence exists which is greatly increasing the difficulty in making the transition. That third influence has increased the difficulty so much that it is no longer certain that the transition will be successfully made. The conflict between the animal and the human nature may become so severe as to bring destruction to all life on this planet.

PHILOSOPHER-SCIENTIST: What is that third influence?

TINNY: The third influence is the effect of conditioning.

PHILOSOPHER-SCIENTIST: I thought conditioning was a natural part of our existence. Are you saying conditioning is wrong?

TINNY: I'm not saying the process of conditioning is wrong, not at all. I'm saying the affect of conditioning is wrong. Conditioning ought to be the means by which we achieve the successful transition from our animal past to our human present. Instead, conditioning has been powerfully used to ensure the continued and ever increased influence of our animal nature.

PHILOSOPHER-SCIENTIST: How has conditioning been used to maintain the supremacy of our animal nature?

TINNY: At the human level of existence it would be natural to express the true characteristics of human nature. Those human characteristics would naturally prevail over the influence of our animal past. This natural transition has been hindered by the fact that human society has developed in such a way that the expression of the characteristics of our past animal nature have been highly rewarded. At the same time the expression of our true human nature has either failed to receive the reinforcement or has been punished.

PHILOSOPHER-SCIENTIST: How did this sad situation come to be? We should be working toward our destined goal, not fighting against it. Human society should nurture our aspirations to a higher level of existence, not seek to strengthen the ties to an animalistic past.

TINNY: The problem has always been ignorance; ignorance of our true nature, ignorance of our true purpose, ignorance of our destined goal, and ignorance of how to achieve that grand goal.

PHILOSOPHER-SCIENTIST: Haven't there been times in human history when our true purpose was known, when our destiny was known?

TINNY: There have been a number of times when most of the truth of our existence was known, but that was not enough.

PHILOSOPHER-SCIENTIST: Why was that knowledge not sufficient?

TINNY: Because even when our nature, our purpose, and our destiny was known, it was indeed rare to also know the right path.

PHILOSOPHER-SCIENTIST: There has been a time when all were known at once, wasn't there?

TINNY: There was, but even that was not enough. Although all was known, those truths were neither fully understood nor available to everyone.

PHILOSOPHER-SCIENTIST: What will it take to overcome the conditioning which binds us to our animal past?

TINNY: Truth must be universally known. If only some know the truth and follow the right path they will be conquered by those who lack truth and follow the wrong path.

PHILOSOPHER-SCIENTIST: How can some be right and lose, while others are wrong and win?

TINNY: I can assure you that any victory gained by wrong action will only be temporary. Victory, when achieved by right action, shall be eternal.

PHILOSOPHER-SCIENTIST: Our true nature, purpose, destiny, and the right path are all contained in the new worldview. Our nature is to be the stage, in the developmental progression of matter in the physical universe, which has just passed the turning point where individual exercise of freewill first surpasses external control. Our purpose is to progress along the developmental continuum to the most positive expression of all characteristics. Our destiny is to become perfect in every aspect. And the right path, in fact the only path, is the way of peace and love.

TINNY: Briefly and generally, that is correct.

PHILOSOPHER-SCIENTIST: Why couldn't an individual, a small group or some segment of the total human race succeed by knowing those truths fully and in depth, while living in accord with the right path?

TINNY: Success is determined by the survival and progression of the species, not of the individual. Groups of any size, unless they encompass the whole of human society, have always succumbed to the immediate power of force and aggression.

PHILOSOPHER-SCIENTIST: Why do you use the term "force and aggression" to describe negative influences?

TINNY: It would be correct if I left out the word aggression, since force includes all wrong influence. I include the word aggression, though, because it portrays the most blatant use of force in human behaviour. It is important to the successful spread of knowledge that effective images be created. When I say the right path is peace and love, it provides a good mental image to contrast with the wrong path of force and aggression. In this way of expressing the right and wrong paths, all the words are actually mental symbols. Other words could take their place, but all would be signifying the same underlying truth. In this comparison of the paths of right and wrong, force is the contrasting symbol to peace, and aggression is the contrasting symbol to love.

PHILOSOPHER-SCIENTIST: When you say force and aggression you don't simply mean physical strength, fighting, and battles do you?

TINNY: Those are just a small part of that which is force and aggression. Force and aggression include all forms of influence which derive their power from the material plane of existence.

PHILOSOPHER-SCIENTIST: That was a very general statement. Would you give me some specific example of influence by force and aggression?

TINNY: I will, but remember, all those influences derive their power from the material existence. Matter in the physical universe is directed by those influences. The non-physical component in matter is directed by freewill, influenced by the attraction of perfect existence. Included among the influences of force and aggression are material wealth, power, fame, the seeking of pleasure, and the avoidance of pain. Anything which conditions us in a way that enhances the attractiveness or increases the practice of any of those forms of force and aggression is wrong conditioning. It is just as wrong as conditioning children to be aggressive by fighting in front of them.

PHILOSOPHER-SCIENTIST: What are some other forms which the influence of force and aggression take?

TINNY: Those wrong influences also have internal expression. Some of these would be greed, envy, and lust. Those are but a few. There are many more, not all so obvious and some yet unnamed.

PHILOSOPHER-SCIENTIST: Some of those wrong influences have been called sins by various religions.

TINNY: That is a way of expressing the effect of some of those wrong influences on our progression. They hold us back from attaining our destined goal.

PHILOSOPHER-SCIENTIST: Do you think it is right to consider certain aspects of human existence as sins?

TINNY: I don't mind the use of the word sin to describe certain things that hinder us in our quest for perfection; but, I view the word sin very objectively, just as I view good and evil objectively. I think the concept of sin can be harmful if it leads to feelings of guilt. Guilt is another form of wrong influence. Guilt is an attempt to alter our beliefs or behaviour by force.

PHILOSOPHER-SCIENTIST: Isn't guilt a natural human emotion which we experience when we have done wrong?

TINNY: Guilt is not a natural human emotion. Guilt has been conditioned into the human mental process. It has become a part of our inner speech.

PHILOSOPHER-SCIENTIST: How is it possible to know what is natural and what is not natural?

TINNY: To fully answer that question I would have to go into a long explanation of natural and unnatural as perceived from the relative reality and the absolute reality. If you think back to our discussion of good and evil you will see the essence of this explanation. I think now a briefer answer should be sufficient. From the relative point of view those aspects of our existence which are necessary to ensure our continued progression are natural; and, those aspects of our existence which are not necessary to ensure our continued progression are unnatural. From the absolute point of view those aspects of existence which can be perfectly manifested are natural; and those aspects of existence which cannot be perfectly manifested are unnatural.

PHILOSOPHER-SCIENTIST: How can anything come to exist that is not natural?

TINNY: Many things exist as potential which if expressed would be unnatural.

PHILOSOPHER-SCIENTIST: Would you give me an example of that happening?

TINNY: I'll use guilt as an example. Obviously guilt does exist. Guilt is a combined acknowledgement of having done wrong, and the belief that having done wrong makes you a bad person. Now there is nothing harmful in anyone acknowledging they have done wrong, indeed that is a healthy and good thing to do. The harm comes from believing ourselves to be bad because we have done a wrong thing. Believing ourselves bad because we have acted wrongly is an internal form of punishment. The wrong action is the response, which is followed by the thought saying either directly or indirectly, "I am bad". That thought acts as a negative stimulus. When a response is followed by a negative stimulus it often reduces the likelihood of that response occurring again in the future.

PHILOSOPHER-SCIENTIST: Do you mean that if we follow some response by a positive thought, that response is likely to increase; and, if we follow some response by a negative thought, that response is likely to decrease? Do our thoughts act upon us and condition us in the same way that external influences do?

TINNY: There is no difference in the way that external or internal influences affect our future actions.

PHILOSOPHER-SCIENTIST: Why would anyone have first begun punishing themselves internally by guilt?

TINNY: No one would punish themselves by guilt if they had not been conditioned to do so. That is why I say guilt is not a natural human emotion. The human mind has all the necessary human characteristics which would allow guilt to be expressed. Those abilities exist only as a potential until conditioning brings about their expression.

PHILOSOPHER-SCIENTIST: What are the characteristics necessary for the expression of guilt?

TINNY: The main requirement is self-reflective consciousness. That is, a mind which can consider the past and future symbolically. Self-reflective consciousness is so-called because it is able to reflect on what has occurred in the past and to make predictions as to future happenings. A being who can reflect on their past behaviour has the opportunity to judge that past behaviour as to whether it was successful or unsuccessful, wise or unwise, helpful or harmful, good or bad. Self-reflective consciousness also has the ability to create any combination of symbols which are known to it. That means any possible thought can arise in the mind. Those attributes of self-reflective consciousness are sufficient to allow guilt to be created. The mind recreates the response in mental images, and follows that mental image by a thought constructed so as to be perceived negatively. For example a girl who had pushed her little brother down the day before might recreate the response of pushing her brother as a mental image, and feel bad for having done so. Even the words we use to describe that experience, "feel bad", can refer to the fact that we are saying "I am bad" for our wrong actions. We could, and sometimes do, say we "feel sorry", but that expresses a different and more constructive thought process. So the question becomes, how did people first learn to experience guilt for their wrong behaviour?

PHILOSOPHER-SCIENTIST: Do you know the answer to that question?

TINNY: When we delve into the distant past of the human race we should not think we know exactly how things happened, but better we use our present knowledge to understand how things might have happened.

PHILOSOPHER-SCIENTIST: How might the first guilt have been instilled in the human mind?

TINNY: From the earliest times in human history there have been individuals or groups who exercised control over others. Much of that control would have been exercised by the use of force. There are a number of difficulties which occur when negative control is used. One of those problems is that while negative control effectively influences behaviour when the controller is clearly present, the influence is often lost when the controller is absent.

PHILOSOPHER-SCIENTIST: Would the proverb, "when the cat's away the mice will play" describe that failure of negative control?

TINNY: That proverb would seem to describe those situations quite well. That problem, where influence is lost when the controller is not present to use force to maintain control, can be overcome if there is some way to have the negative control always present. The self-reflective abilities of human consciousness provide just such an opportunity. If some way can be found to make the person being controlled also be the one who applies the force or negative control, then the person being controlled is always under the desired influence. If a person can be conditioned to believe behaving in certain ways makes them bad, they will see themselves as bad when they behave in those ways. They will then also try to avoid behaving in that way to avoid being bad. Parents often condition their children in this manner by saying, "you're a bad boy" or "you're a bad girl" after the child had performed some behaviour which the parent considers wrong.

PHILOSOPHER-SCIENTIST: Is the behaviour which the child is conditioned to feel guilty about always truly wrong behaviour?

TINNY: Guilt is a conditioned emotional reaction to whatever the person in control thinks is wrong. What the person in control believes to be wrong may not necessarily be wrong and, in fact, could even be right.

PHILOSOPHER-SCIENTIST: Wouldn't that cause the child to develop very mixed up feelings about right and wrong?

TINNY: Guilt over right behaviour is worse than guilt over wrong behaviour; but, all guilt is harmful.

PHILOSOPHER-SCIENTIST: Were you indicating you believe parents were responsible, historically, for the first use of guilt as a way to control their children?

TINNY: While that's possible, I think it more likely leaders within social groupings attempted to gain control over their followers by creating feelings which we might now consider as religious guilt. The basic method could have been to have people believe that the gods desired life to be lived in accordance with established rules, and that any person who violated those rules would be bad in the eyes of the gods. The gods, knowing everything, would be aware of every transgression, therefore the people knew each time they acted in violation of the rules the gods would be thinking badly of them. They were shamed before God.

PHILOSOPHER-SCIENTIST: If natural law is established by God, might God not think badly of anyone who violates that natural law?

TINNY: It is not the way of God to think badly of any person. Any person who considers themselves shamed before God, is mistaken. We can feel shame in ourselves, and others may feel ashamed of us; but God is never ashamed of us. Besides, many of the laws and rules attributed to the gods early in the history of human society did not come from God, but were an expression of the beliefs and desires of those who held positions of leadership.

PHILOSOPHER-SCIENTIST: So you think the origins of guilt lie in early religious practices?

TINNY: That is quite possible. If it wasn't exactly like that, it was almost surely some similar circumstance that developed the first feelings of guilt.

PHILOSOPHER-SCIENTIST: Sometimes animals act as if they feel guilt.

TINNY: That's true. I have seen dogs which have done something wrong act in a way that I would call guilty behaviour if I saw a person act that way.

PHILOSOPHER-SCIENTIST: Is that really guilt?

TINNY: All characteristics expressed at any level of material development have their origins in the previous levels. The actions of dogs that have done wrong are more primitive expressions of the characteristic called guilt at the human level. It isn't really guilt that the dogs are feeling though. We humans tend to consider the behaviour of animals in human terms. A dog would express 'guilt' in circumstances where similar previous behaviour has been punished. The dog's guilty behaviour is the way dogs indicate submission to a dominant being. It is actually a pattern of behaviour developed to allow an escape from the aggression of more dominant dogs in the pack.

PHILOSOPHER-SCIENTIST: There is a word which means giving human attributes to things other than human, isn't there?

TINNY: The word is, 'anthropomorphise'. It means to ascribe human form or human characteristics to beings or things not human.

 PHILOSOPHER-SCIENTIST: Do people anthropomorphise to other than animals?

TINNY: Human characteristics have been attributed to almost everything at one time or another. Such widely diverse things as mountains, trees, weather, stars, the moon, seas, rivers, ships, planes, and cars have all been seen as having human attributes. Gods also have been considered to have both human form and human characteristics.

PHILOSOPHER-SCIENTIST: What has been the effect of humanising the form and attributes of God?

TINNY: It has placed limits upon God's true nature. It has made it even more difficult to know the true nature of God.

PHILOSOPHER-SCIENTIST: Does God not have human form and human attributes?

TINNY: Aspects of God express all things; but all aspects of God are less than the unity of God.

PHILOSOPHER-SCIENTIST: Are we conditioned to believe in God and is our understanding of God's nature conditioned?

TINNY: That's true. Both our belief in God and our understanding of God's nature are conditioned.

PHILOSOPHER-SCIENTIST: Does it bother you that those beliefs and sacred aspects of human life are conditioned?

TINNY: It doesn't bother me in the slightest. Conditioning is the natural way that we come to know the reality of our existence. My experience of God is no less real, sacred, or beautiful because it is conditioned.

PHILOSOPHER-SCIENTIST: Are some beliefs about God conditioned by accidental reinforcement?

TINNY: Some beliefs about God and God's nature would have come about through accidental reinforcement. The other name for this conditioning process being called superstitious learning.

PHILOSOPHER-SCIENTIST: Does considering some religious beliefs to be products of superstitious learning belittle religious faith?

TINNY: We must view all things objectively. Not all which is thought to be true about God and God's nature is real. I would never belittle religious beliefs, but I wouldn't want to believe something to be true about God which was not true.

PHILOSOPHER-SCIENTIST: Would you give an example of accidental conditioning which might influence someone's religious beliefs?

TINNY: It is commonly believed that God directly intervenes in our daily lives. There are many instances where people think they have proof of this intervention. Much of this so-called proof is actually a failure to realise the effects of accidental conditioning.

PHILOSOPHER-SCIENTIST: Are you saying God does not directly intervene in our daily lives?

TINNY: I'm not saying that at all. I'm saying that there is sometimes a misunderstanding of the true nature of the relationships between events in our lives and their causes. Some events in our lives attributed to God's direct intervention are actually natural occurrences; but, because the full circumstances of the event were not obvious, their occurrence is believed to be God's intervention. An example can be seen by the experiences of a teen-age boy who had been standing in front of a car which had been parked facing a fence.

PHILOSOPHER-SCIENTIST: So the boy was between the front of the car and the fence.

TINNY: Right. While he was standing between the front of the car and the fence the driver of the car came back, got in, and started the engine of the car in preparation for driving away. Because the car had been parked facing the fence it was, of course, necessary to back-up before driving off. The boy standing between the car and the fence all of a sudden had the thought he had better move just in case the car came forward. The driver put the car into gear and drove right into the fence. If the boy had not moved he would have been crushed between the car and the fence. Many years later the boy, now a man in his middle age, still recalls that event. He says that it confirmed to him God's direct intervention in our lives. That event also strengthened his belief in the existence of God. Occasionally when talking about religious matters with others he recounts the story of that event. Those hearing of how his life was saved, agree with the man that it was God's intervention which caused him to move from the front of he car, thus avoiding being crushed.

PHILOSOPHER-SCIENTIST: Do you believe it was the direct intervention by God that saved the boy from being crushed?

TINNY: No. I think it is very unlikely that God's direct intervention saved the boy.

PHILOSOPHER-SCIENTIST: Many, perhaps most, people who believe God exists would attribute those events to God's intervention. Why don't you?

TINNY: I have no reason to.

PHILOSOPHER-SCIENTIST: But obviously you believe in God's existence.

TINNY: I do more than believe in God's existence; I know of the existence of God.

PHILOSOPHER-SCIENTIST: Why then do you say you have no reason to accept that boy was saved by the direct intervention of God?

TINNY: Because the boy's behaviour of moving out from between the car and the fence was a reasonable human response in those circumstances.

PHILOSOPHER-SCIENTIST: It was obvious the driver must back the car up. It was not logical to expect the car to be driven forward into the fence. 

TINNY: What you say is true; but, one thing everyone learns is that human beings make mistakes. Virtually every person who drives a car has at some time put the car into the wrong gear. The response of putting the car into a forward gear is so common that it becomes almost an automatic response. At times, while intending to back-up, the car is put either mistakenly or unconsciously into a forward gear. That this is so is a fact many teen-age boys would know. In learning terms the situation, where the boy found himself between a car that was being started up and the wall, functioned as a discriminative stimulus. This was a cue that harm could be forthcoming unless some action was taken. The boy's response was to move out from between the car and the fence. He had learned to behave in that way by generalising from other situations where moving out of the way had averted harm. That general behaviour was learned by negative reinforcement, since the response of moving out of the way removes an ongoing threat of harm.

PHILOSOPHER-SCIENTIST: Could you make it more clear exactly how those events provided accidental reinforcement for the belief that God directly intervened to save the boy from harm?

TINNY: In this case the response being accidentally rewarded was a mental response, the belief that God intervenes directly in people's lives. The reinforcing stimulus in the example was when the boy moved out from between the front of the car and the fence and thereby was saved from harm.

PHILOSOPHER-SCIENTIST: But the boy moved from in front of the car before he had the thought that God saved him. You said that in accidental conditioning the reinforcing stimulus comes after the response. In this instance the response of thinking God had saved him from harm came after the reinforcing stimulus of moving from between the car and the fence then seeing the car crash into the fence.

TINNY: The human mind can create internal situations where thoughts serve both as responses and reinforcing stimuli. Although it was after he had moved and not been crushed, the thought that God's intervention had caused him to move was followed by a mental re-creation of those events. In that mental re-creation his belief that God intervenes directly in our lives was followed by a remembrance of the life saving events which had just taken place. That re-created mental sequence reinforced his belief that God directly intervenes in our lives.

PHILOSOPHER-SCIENTIST: I still fail to see why that reinforcement was accidental.

TINNY: Perhaps it is unfortunate that instances of reinforcement of this type ever got called accidental. What the term 'accidental' really means is that there is no contingent relationship between the response and the reinforcing stimulus, they are events related only by time. In other words the response is incorrectly believed to have brought about some certain reinforcing stimulus. The reinforcing stimulus which followed the response did so for some reason other than because that response occurred.

PHILOSOPHER-SCIENTIST: If I understand correctly you are saying it was the effects of the boy's past learning which resulted in him moving out from between the car and the fence before the car was driven into that fence. He didn't realise the true reasons why he moved, perhaps because it seemed obvious the car should have moved backward, not forward. He might have reasonably thought he could have expected to be safe if he remained where he was. Since he moved with no apparent justification, and that move saved him from being crushed, he attributed the motivation for his move to God's intervention.

TINNY: That's a very good explanation of what I have been trying to say. In fact he even used the words, "something told me I had better get out of the way" to describe his reason for moving out of the way of harm. Well, something did tell him he should get out of the way of potential harm, it was his past conditioning that did so. He failed to realise the effects of his past learning experiences and so attributed his narrow escape from harm to God's intervention.

PHILOSOPHER-SCIENTIST: Are you saying that in this instance God did not intervene?

TINNY: I don't know all that God does or does not do. I am pointing out that there is good reason to believe that the circumstances of those particular events fall well within the range of natural human behaviour. There is no good reason to credit God's direct intervention with saving the boy from being crushed. It is much more likely in this case that the boy saved himself than that he was saved by God's direct intervention.

PHILOSOPHER-SCIENTIST: Could God have directly intervened to save the boy from being crushed?

TINNY: Of course. I place no limits on God's powers.

PHILOSOPHER-SCIENTIST: Would it matter if the boy believed it was God's intervention which saved him from harm even if it was actually his own doing?

TINNY: I know that truth aids our progression. That is the nature of our reality. Just as we must endeavour to know all other truths, we must endeavour to know the truth of God's nature. Any false belief about God's nature belittles God.

PHILOSOPHER-SCIENTIST: Even if that mistaken belief about God is a fine and honourable one?

TINNY: No matter how fine sounding and well-intentioned untruth is, it cannot but lessen God's true glory. All false beliefs cause harm.

PHILOSOPHER-SCIENTIST: In the example about the boy avoiding harm, are the later memories and recountings of those events also part of superstitious conditioning?

TINNY: They are. Each time the events, and the belief that those events were proof of God's direct intervention in our lives, were re-created in memory it was another incident of accidental or superstitious conditioning which further strengthened the original conditioning. Also each time that story was told to others the mental images created in the minds of those hearing the story also conditioned in those others the belief in God's direct intervention in our lives by accidental reinforcement.

PHILOSOPHER-SCIENTIST: You said that all influence which was fair, honest, and positive was acceptable. The influence of the misinterpretation of those events surrounding the boys move to safety did not fulfil those requirements, did it?

TINNY: As I defined fair, honest, and positive, the influence of those events did truly fulfil none of those three requirements.

PHILOSOPHER-SCIENTIST: Before we began discussing conditioning in relation to religious beliefs, you were telling me how something which was not natural, such as guilt, could come to exist.

TINNY: Human level consciousness has among its characteristics the necessary components of guilt. Those components can relate to each other in a manner which expresses guilt. Since the components of consciousness which have the potential to create guilt do exist they can be forced into expression by conditioning. Guilt can be forced into expression by conditioning even though guilt is not a natural human characteristic.

PHILOSOPHER-SCIENTIST: Do many things exist within us only as potential, never to be expressed?

TINNY: The aspects of our potential which are not expressed are perhaps greater in number than those which are expressed.

PHILOSOPHER-SCIENTIST: What actually determines that which is within our potential?

TINNY: Our potential, and the potential of all material forms, is determined by the particular arrangements of the subatomic particles which make up the physical body.

PHILOSOPHER-SCIENTIST: What determines which aspects of our potential will be expressed?

TINNY: It is the interaction of physical form with the environment that determines which facets of our potential will be expressed. In terms of human existence it is our individual physical make-up and our past learning history, our conditioning, which determines what aspects of our potential will be expressed.

PHILOSOPHER-SCIENTIST: And is the effect of every interaction with the environment governed by the laws of learning?

TINNY: Yes. There is no interaction with the environment, which we experience, that does not have some conditioning effect; and, the nature of the influence which comes from each of those experiences is determined by the laws of learning.

PHILOSOPHER-SCIENTIST: It seems there is very little of what we are that is not conditioned.

TINNY: It is as if we come into the world as a blank slate, to written upon by the hand of experience.

PHILOSOPHER-SCIENTIST: Where then is our freewill?

TINNY: We have, through our human consciousness, ultimate control over the hand of experience.

PHILOSOPHER-SCIENTIST: The analogy of the blank slate is true for animals also, isn't it?

TINNY: That's right, animals also come into the world full of unexpressed potential. It is each animal's experiences with the environment that determine which aspects of their potential will be expressed.

PHILOSOPHER-SCIENTIST: Since animals do not possess self-reflective consciousness they must not be able to exercise ultimate control over the hand of experience, as we human beings are able to do.

TINNY: All animals are more influenced by external factors than by internal factors. Without greater internal influence than external influence freewill can never surpass the external deterministic factors.

PHILOSOPHER-SCIENTIST: Would you give an example of experience affecting the expression of some potential?

TINNY: The learning experiment where a rat is taught to press a lever in an experimental learning chamber will serve as an example. A rat when it is born has within its nature a great many potential behaviours. One of those behaviours, existing only as potential, is the lever pressing response. Most rats will never have an opportunity to express their potential to press a lever. The rat in the experimental learning chamber is presented with an environment which allows the response of lever pressing to be expressed. Because of previous general learning experiences, the rat would press the lever a few times each hour as part of its inquisitive exploration of the environment. When reinforcement follows those lever pressing responses the rat will press the lever hundreds of times each hour. Responding at a zero rate, several times each hour, or hundreds of times each hour are within the rat's potential. The particular rate at which the rat actually presses the lever is determined by its environmental circumstances and its experiences during conditioning.

PHILOSOPHER-SCIENTIST: Apparently three factors determine the expression of any characteristic. That characteristic must exist as potential. The opportunity to express that characteristic must arise. And, the conditioning of that characteristic as determined by the laws of learning.

TINNY: Would you give me an example of experience affecting the expression of some potential at the human level?

TINNY: The sport of tennis provides a good example. Every person, without debilitating physical or mental handicaps, has within themselves the potential to perform all the behaviours which constitute playing tennis. Only those people who are met with the environmental conditions such as a tennis court, tennis racket, and tennis balls will ever have the opportunity to express that potential. Those people who are rewarded for their tennis playing behaviour will tend to play more tennis, and those who are not rewarded by the experience will tend to play little or no tennis. Out of all the people who express their potential to play tennis only one at any moment becomes the best tennis player in the world. That person will have had hundreds or perhaps thousands of times as much experience at playing tennis as the average tennis player. That person will also have received many times as much reward for their tennis playing behaviour than the average player has. Every tennis player learns the skills involved in a series of small steps. Tennis playing skills are conditioned. The person who has undergone the most successful conditioning becomes the best tennis player in the world. If the world's best tennis player had not had the opportunity to play tennis, or if tennis playing had not been sufficiently rewarded, that person would not play tennis or would not play it well.

PHILOSOPHER-SCIENTIST: Are there people in the world who have had neither the opportunity to play tennis or the rewards for playing tennis, who if having undergone the right experiences could play tennis better than the world's present best player?

TINNY: There would be many.

PHILOSOPHER-SCIENTIST: What do you mean by many?

TINNY: There would probably be millions of people throughout the world who, if having undergone the appropriate conditioning, could play tennis better than the present world champion.

PHILOSOPHER-SCIENTIST: If millions of people have the potential to play tennis that well, it makes being the world champion tennis player much less special.

TINNY: Being the best is never a very special thing to be. Somebody will always be the best in the world in each different thing that people do. There will always be large numbers, perhaps millions, of others who could have been better than the person who is the best if they had undergone the right experiences in their lives. The person who is best in the world at anything is not special, it is the experiences they have undergone which are special. It means little to be the best compared with others. It means more to have expressed your own potential to its fullest.

PHILOSOPHER-SCIENTIST: If millions of people could play tennis better than the present world's best tennis player, could millions of people also become better physicists than the world's best physicist?

TINNY: Yes, and millions of people could become better cooks, singers, race car drivers, psychologists, dancers, swimmers, doctors, carpenters, and virtually any other skill you could name, than the person who is presently the best in the world.

PHILOSOPHER-SCIENTIST: If that is true, the potential within every human being must be immense.

TINNY: The potential within each of us is virtually unlimited.

PHILOSOPHER-SCIENTIST: Few people must realise the extent of their potential.

TINNY: Probably no one yet understands the true nature of their potential. Human potential is beyond even the grandest dreams.

PHILOSOPHER-SCIENTIST: But you have said the potential of the human species is to become perfect in every aspect. What could be grander than the perfect manifestation of every characteristic?

TINNY: Although I know human potential is to become perfect in every aspect, I am far from knowing what all those characteristics will be. Many of the characteristics which shall be perfectly manifested are presently beyond comprehension. No matter how broadly I interpret the nature of perfect existence, the true expression of that perfection remains beyond my grandest dreams.

PHILOSOPHER-SCIENTIST: Why is the human conception of perfection so limited?

TINNY: Because our understanding of perfection has been conditioned by our experiences as material beings inhabiting a physical universe, we are only just beginning to conceptualise that which exists beyond the material plane.

PHILOSOPHER-SCIENTIST: Within the material plane there exist galaxies, stars, planets, and lifeforms without number. Can whatever exists beyond the material plane be more than that?

TINNY: All that exists on the material plane is less than the tiniest part of that which exists beyond the material plane.

PHILOSOPHER-SCIENTIST: Since our grandest dreams are less than the tiniest part of our true potential, we certainly have much to look forward to.

TINNY: Yes, we have much to look forward to. I pray that we don't squander that sublime opportunity.

PHILOSOPHER-SCIENTIST: It is obvious that you consider virtually all characteristics of human beings to have been developed by interactions with the environment rather than having their origins in the expression of genetic information carried in the chromosomes.

TINNY: It is clear to me that is the true nature of human life.

PHILOSOPHER-SCIENTIST: Aren't there a great number of scientists and researchers, in many different fields of study, who do not believe that it is the impact of the environment which determines so completely the realm of characteristics that makes up each individual?

TINNY: That has been a long standing scientific and philosophical debate concerning this matter, which might be called the nature versus nurture controversy.

PHILOSOPHER-SCIENTIST: What point of view have the two sides usually taken on the question of how much of what we are is inherited and how much is learned?

TINNY: There have been those on the nature side of the debate who have made the claims that virtually all of what we become as adults we were born with; and, there have been those on the nurture side of the debate who have made the claim that virtually all of what we become as adults results from our interactions with the environment as we grew up. Basically, this is genetic inheritance versus conditioning.

PHILOSOPHER-SCIENTIST: Are you going to say the answer is a compromise between these two extremes?

TINNY: No, it appears to me virtually all we become as adults is determined by the effects of our experiences as we grow up. I take the side of nurture on this question.

PHILOSOPHER-SCIENTIST: Don't the inherited characteristics we are born into this world with make any real difference?

TINNY: Those inherited characteristics determine our potential, but only in the broadest terms. For example a person born with only one leg is not likely to become the world's fastest runner.

PHILOSOPHER-SCIENTIST: Surely the characteristics we are born with make more difference than that.

TINNY: I admit that example was somewhat extreme, but it also contains the essence of an important general truth. We come into this world essentially, although not actually, equal. The later discrepancies in our skills and abilities are due more to the experiences encountered during development into adulthood than to our inherited characteristics.

PHILOSOPHER-SCIENTIST: Why was it once believed that virtually all we would become at adulthood was determined before birth?

TINNY: Probably, more than any other reason, because the influence of experience was largely invisible when the powerful laws of learning were unknown.

PHILOSOPHER-SCIENTIST: What were some other reasons?

TINNY: For thousands of years in human history it was believed the offspring of rulers, the aristocracy, and the wealthy were superior to the children of common people. That was a view largely unchallenged until recent times, and has been of great influence in many human beliefs.

PHILOSOPHER-SCIENTIST: Is it not true that children of parents with certain traits, skills, or abilities often tend to express those same characteristics?

TINNY: That is true, and is surely another reason why the belief we are born with certain characteristics rather than learn them has been so predominant.

PHILOSOPHER-SCIENTIST: Isn't the tendency of children to express similar traits, skills, or abilities to those of their parents, proof that those are inherited characteristics?

TINNY: That is no proof at all that most human traits, skills, and abilities are inherited characteristics. The conclusion that those are inherited characteristics is based on an incorrect assessment of the facts of the situation. Actually, that misinterpretation of the nature of observed reality typifies the origins of many widely held, but false, beliefs.

PHILOSOPHER-SCIENTIST: How does that general misunderstanding take place?

TINNY: When we observe some situation or event taking place we often attempt to account for those situations or events by describing the reasons or causes. The reasons we come up with are often those which appear obvious or seem logical For example, when primitive people saw the sun cross the sky each day there was an attempt to explain that event. There were many early explanations given, such as the sun was being carried by a giant bird across the sky, or the sun was a blazing chariot of a God crossing the sky. After those primitive mythological explanations were discounted by early scientists, a new belief arose. This new belief was that the sun was a heavenly body which revolved around the earth. That belief was almost universally held and appeared to be obviously true. Those who now had that new truth about the sun's nature could look back on the myths of their primitive ancestors, sometimes with ridicule. Only a few hundred years ago it was finally proven that the sun does not revolve around the earth, but instead the earth revolves around the sun. This came as a shock to many, and that new truth took a long time to be accepted. The mistake at each stage of incorrect knowledge was to think that what appeared to be, must really be.

PHILOSOPHER-SCIENTIST: This is a constantly recurring idea in the new worldview; that things are as they are, not how they appear to be.

TINNY: That's correct. We must be forever testing our perceptions to see if they accurately represent truth. What may appear to be totally obvious may also be completely wrong.

PHILOSOPHER-SCIENTIST: How do you know virtually all that each person becomes as an adult is learned, and is not inherited?

TINNY: As with all the things I say I know, that is really an assessment of what is most probable given the information available. Whether the traits, skills, and abilities shown by an adult are bestowed by inheritance or instilled by experience, there must be some process by which that is achieved. When the genetic material carried in the chromosomes is evaluated as a possible mechanism for the transmission of traits, skills, and abilities we find the means to do that are just not present. It is easy to assume, for instance, musical ability is transmitted from musically inclined parents to their offspring through genes on the chromosomes; but, when considering the way genes work it can be seen that there is no way for this to be done. In contrast, when our life's experiences, effected by the laws of learning, are evaluated as a possible mechanism for the transmission of traits, skills, and abilities, we find those means more than adequate to the task.

PHILOSOPHER-SCIENTIST: I would have to agree it does sound more likely that traits, skills, and abilities are learned, than that they are inherited from parents. I can't help, though, think it remarkable how many characteristics do seem to run in families.

TINNY: There is a very good explanation for that fact based on learning principles. Modelling would be responsible for many of the characteristics which show up among members of a family, along with the shared opportunities and influences of the common environment.

PHILOSOPHER-SCIENTIST: Would you agree that inherited factors have some influence on the characteristics we will express as adults?

TINNY: In every trait, skill, and ability there is some aspect inherited from the parents. The physical and neurological structure of our bodies is largely determined by information given us by the chromosomes of our parents.

PHILOSOPHER-SCIENTIST: Doesn't that mean we will be whatever is directed by those inherited factors?

TINNY: The inherited factors don't determine what we will be, they determine what we can be. Those characteristics we inherit exist as potential. The expression of that potential is determined by the influences of our experiences with the environment.

PHILOSOPHER-SCIENTIST: Let me be specific about some aspects of human behaviour believed to be inherited. Is alcoholism inherited?

TINNY: No. No one becomes an alcoholic because of inherited physiological or neurological factors.

PHILOSOPHER-SCIENTIST: Are some people born more prone to become alcoholics than others?

TINNY: It is sometimes very difficult to give a yes or no answer without being misleading. Yes, it is true some people are born more prone to become alcoholics than others. Some people are born more likely to do or be anything than others. That is because every person is born different from all others, and those differences will show up, however much or little, in the way each person reacts to their environment. With that said, I can now give you a better answer to the question. No, for all practical purposes, some people are not born more prone to become alcoholics than others.

PHILOSOPHER-SCIENTIST: Do you mean that although there are differences among people related to how prone they are to become alcoholics, that nowhere in that range of difference is there a condition which would actually be considered alcohol prone?

TINNY: That's right. Nobody is born significantly more prone to alcoholism than any other person. What differences do exist are not significant.

PHILOSOPHER-SCIENTIST: Is mental illness inherited?

TINNY: Before I could give you a definite answer to that question we would have to come to an agreement as to what is meant by the term 'mental illness'. Generally though, the answer is no.

PHILOSOPHER-SCIENTIST: Is criminal behaviour inherited?

TINNY: No.

PHILOSOPHER-SCIENTIST: Is homosexual behaviour inherited?

TINNY: No.

PHILOSOPHER-SCIENTIST: I picked those four classes in human behaviour, alcoholism, mental illness, criminality, and homosexuality because they have often been attributed to inherited factors. I think many people will find it hard to believe none of those four types of behaviour are inherited characteristics.

TINNY: The factors which result in the existence of those behaviours throughout human society are complex. I can say this, though, with no changes in the present inherited component which affects the expression of those behaviours, we could have a world that had no alcoholism, no mental illness, no crime, and no homosexual activity. The environmental influences which pervade our present world society subtly shape certain individuals behaviour patterns until they become alcoholics, mentally ill, criminals, or homosexuals.

PHILOSOPHER-SCIENTIST: I think this might be another area where the things which you say, while true, will either be found difficult to believe, or perhaps, even be found to be offensive.

TINNY: I'm sure you're right.

PHILOSOPHER-SCIENTIST: Modern medicine is thought to be enlightened now that alcoholism is considered a disease. That has been considered an important new social insight.

TINNY: The importance of that social insight was that it took the blame away from the alcoholic. It removed some of the social stigma of being an alcoholic. Alcoholics could no longer be considered worthless people. That was good because all people are of great worth, regardless of whether or not they are alcoholics. Besides being wrong to consider alcoholism to be an inherited trait, it also removes the responsibility from the alcoholic for their condition.

PHILOSOPHER-SCIENTIST: What's wrong with taking the responsibility for their condition from alcoholics?

TINNY: If you take away the responsibility you also take the freewill. Every person who is an alcoholic must be given the responsibility for their condition so they can exercise their freewill to escape from the influence of alcohol. It is important to accept responsibility, because that which we do not have responsibility for we could hardly be expected to overcome.

PHILOSOPHER-SCIENTIST: Is it not the individual alone who is responsible for their alcoholism, is it?

TINNY: No, society owns some large part of that responsibility. Society powerfully conditions the belief that drinking alcohol is desirable. Society creates the role of the alcoholic.

PHILOSOPHER-SCIENTIST: And as you said earlier when referring to the responsibility of society, that responsibility truly belongs to the people.

TINNY: That's right. The term society is just a convenient way to refer to the combined influence of all humanity. It should never be considered as some abstract concept, because it serves no purpose to assign responsibility to an abstract concept. Only human beings can accept responsibility. We each have responsibilities both as individuals and as members of the various social groups which make up the human race.

PHILOSOPHER-SCIENTIST: Does every person on this planet share the responsibility for every problem which exists in human society?

TINNY: Yes.

PHILOSOPHER-SCIENTIST: What if a person doesn't even know a certain problem exists; perhaps the problem only occurs in some remote part of the world? Does every individual still share responsibility for that problem?

TINNY: Every person has some degree of influence which diffuses throughout the world. Usually that influence is minor for any particular individual; but, some individuals have an influence which can bring major changes to the whole of human society. Whether the influence of any individual is great or small, the responsibility held by every individual is great. It is the responsibility of each person to be a positive influence. The billions of small positive influences which should naturally arise from the human populace are what can bring about a utopian future.

PHILOSOPHER-SCIENTIST: Can you explain how each individual has responsibility for problems they don't even know about, even those on the other side of the world.

TINNY: All problems exist because of a wrongness in the collective consciousness of the human race. If a single human mind has a basic wrongness, that individual will manifest a wide range of problems. The consciousness of all individuals in the world makes up the collective human mind. A wrongness in an individual mind is a wrongness in the collective mind. If the collective human mind has a basic wrongness, human society manifests a wide range of problems.

PHILOSOPHER-SCIENTIST: What is the mechanism by which the influence of each individual is transmitted throughout the world?

TINNY: The mechanism is very similar to the way the mind of one individual alters the structure of the mind of another. It is done through the exchange of photons between physical matter at the subatomic level. We don't see that micro level of influence. We view those changes at the level of human physical form and mental processes. Each time any person influences their environment, the effects of that influence are transmitted directly to the immediate surroundings. The changes which take place in the immediate surroundings from that influence spread out affecting the broader environment. Those influences branch out times without number until all the world feels the effects.

PHILOSOPHER-SCIENTIST: I think I see what you mean. Would you give a specific example?

TINNY: The example will be hypothetical, but it could be real. A professor of psychology speaking to her university class makes a statement about world peace. She says there is nothing so fine and beautiful and necessary to human life as peace and love. There are thirty students in her class who hear that statement. Each of those students is changed to some degree by hearing the professor's words. The subatomic particles in the brains of each of those students are altered in their organisation by the input of that information. Each of those thirty students walks away from that classroom a changed person. Perhaps changed so slightly as to be unnoticeable, perhaps changed so greatly as to be glaringly obvious. Regardless of the degree of change, the fact remains, each one of those students is a changed person. For the rest of their lives some effect of hearing their professor's words will remain with them. Every interaction they have with their environment, which occurs after hearing the professor's words of peace and love, will transmit some degree of impact from those words. In some, perhaps most, of those future interactions the effect will be negligible; but, in some of those future interactions the effect may be immense. The influence of the professor's original words does not stop after being passed on just once, but is picked up and re-transmitted in some form after each new interaction in the spreading web of influence. Perhaps years later one of the original thirty students is now a teacher; and, when remembering those words of peace and love, passes them on to his students. And one of this new group of students grows up and develops a body of knowledge that, when spread widely throughout the world, initiates a change in the consciousness of humanity which results in a future of fully expressed peace and love, a utopian society.

PHILOSOPHER-SCIENTIST: I see. After many years, and having gone through a number of intermediate stages, the influences of the professor's words of peace and love touch every person in the world.

TINNY: Of course the influence will not always be so dramatic; but, even the smallest influence diffuses through the whole world.

PHILOSOPHER-SCIENTIST: Are you talking only about the influence of words?

TINNY: No, every thought, word, and deed which occurs in each person's life will touch the life of every other person in the world. It is for this reason that we have such a great responsibility to be a positive influence.

PHILOSOPHER-SCIENTIST: That is an awesome responsibility. Perhaps many will not want to accept so great a responsibility.

TINNY: We may not all want that responsibility, or we may not all meet that responsibility; but, we cannot refuse to accept it. It is ours whether we like it or not. That is the true nature of our reality.

PHILOSOPHER-SCIENTIST: Nevertheless, I think many might find it difficult to acknowledge that responsibility.

TINNY: I know. I can only sympathise. Sometimes I wish the truths I must speak could be more immediately appealing and acceptable. I would like to speak only words which would please all who hear. Unfortunately truth is not always pleasing to hear.

PHILOSOPHER-SCIENTIST: That is only a temporary condition. Future generations will be pleased only by truth.

TINNY: And, getting back to the discussion of alcoholism, this is an example of truth being other than many people would desire to hear. The responsibility for alcoholism lies with the individual alcoholic and with all of human society. Alcoholism is conditioned and alcoholism is learned. By altering the circumstances which presently shape alcoholism people will no longer learn to be alcoholics.

PHILOSOPHER-SCIENTIST: It sounds odd to hear that people learn to be alcoholics.

TINNY: That's because the word 'learn' has for so long been too limited in its usage. It will help people to exercise control over their own destinies when we all understand learning in its fullest meaning. We have too long associated learning with schools and academic subjects. Learning is an essential and continuous part of life.

PHILOSOPHER-SCIENTIST: You say that each person must be given responsibility for their wrong actions. You also say it is through accepting this responsibility that each person can overcome their wrong actions by the exercise of freewill. Won't there be some people who will not be able to overcome their wrong actions? Might there not be people who cannot overcome their alcoholism?

TINNY: In all areas of human behaviour, where people presently act wrongly, there is no one who could not overcome that wrongness. There will, though, be those who do not overcome their wrong actions.

PHILOSOPHER-SCIENTIST: Do those who do not overcome their wrong actions fail because they do not try hard enough?

TINNY: It is within the potential of every person to overcome their wrong actions. That which is within our potential may not be easily attainable. Few, if any, have yet reached their full potential. It is possible to try extremely hard and still not succeed. It is for that reason it can be said some people are not able to overcome their alcoholism, just as people struggling to achieve many other different goals do not succeed.

PHILOSOPHER-SCIENTIST: What should be done about people who cannot overcome their wrong actions?

TINNY: They must be given more time and greater opportunity to succeed; but, even if a person cannot live up to what they know to be right, they must take great care that they do not influence others to follow their wrong example.

PHILOSOPHER-SCIENTIST: Sometimes people who are wrong in their behaviour and beliefs seek to influence others to act and believe in the same wrong way.

TINNY: I know they do. There are few things worse than influencing others to follow a wrong example.

PHILOSOPHER-SCIENTIST: Why does anyone do such a thing?

TINNY: Sometimes people who do wrong encourage others to also do wrong because it reduces their feeling of guilt.

PHILOSOPHER-SCIENTIST: How does it reduce their feelings of guilt?

TINNY: When someone is the only one doing wrong, the wrong stands in contrast to the right action of others. When doing wrong among others doing the same wrong thing, the wrong action becomes the social norm.

PHILOSOPHER-SCIENTIST: Do you think the proverb, "misery loves company" refers to the need of someone doing wrong to influence others to do wrong also?

TINNY: That is one of the meanings of that old saying.

PHILOSOPHER-SCIENTIST: People doing wrong often do not see themselves as being miserable though, do they?

TINNY: I sometimes wonder.

PHILOSOPHER-SCIENTIST: I know you believe those who do wrong must be given time and greater opportunity to overcome their wrong actions. What should be done about people who influence others to do wrong?

TINNY: They should have the opportunity to be a wrong influence on others taken from them. Human society can overcome the harm from individual wrong action, but it may not be possible to overcome the harm done by those who actively seek to influence others to do wrong.

PHILOSOPHER-SCIENTIST: It would seem much of what is wrong in human society has been brought about by those who have successfully influenced others to think and act wrongly.

TINNY: That has been the cause of much which is wrong in the world.

PHILOSOPHER-SCIENTIST: All of this wrong influence takes place by conditioning in accordance with the laws of learning doesn't it?

TINNY: It does. That is why when people widely come to know the laws of learning they will not be so susceptible to wrong influence.

PHILOSOPHER-SCIENTIST: If the effect of conditioning in our present society results in such widespread use of alcohol and the massive problem of alcoholism, could a society exist in which the conditioning factors resulted in little use of alcohol and no alcoholism?

TINNY: That would be one of the many benefits of a sane society.

PHILOSOPHER-SCIENTIST: Would that sane society be able to achieve those results, little use of alcohol and no alcoholism, without resorting to any form of negative control?

TINNY: That is the only way to successfully achieve those results. There could never be a sane society which resorted to any form of negative control. People cannot be made good by negative control. Goodness is an inner quality. Wrong behaviour can be temporarily suppressed by negative control, but goodness can never be instilled by negative control. Ultimately, right behaviour can only be achieved through positive influence.

PHILOSOPHER-SCIENTIST: Another class of behaviour which is very commonly attributed to inherited factors is mental illness. You say mental illness is a learned behaviour, that mental illness is conditioned by the experience of the individual with their environment. It is widely known that certain forms of mental illness occur within families, sometimes over many generations. How can you account for that if mental illness is not inherited?

TINNY: When I say mental illness is not inherited I mean that there is no gene or combination of genes which produces most types of mental illness. It is not surprising that mental illness tends to occur more often in some families. Mental illness is a set of learned characteristics. Some environments are more likely to shape the characteristics associated with mental illness than others. Among the most powerful influences in the environment are the social influences. Families are the most powerful sources of social influence, particularly during the early years. Families that have a history of mental illness have within their make-up more of the influences, mainly social, which produce the beliefs and behaviours of the mentally ill.

PHILOSOPHER-SCIENTIST: There must be some scientific basis for the belief that mental illness is inherited.

TINNY: There is, but not all evidence called scientific is logically sound and true.

PHILOSOPHER-SCIENTIST: What is the strongest evidence that mental illness is an inherited characteristic?

TINNY: There have been statistical studies done which compare the rates of mental illness between family members of varying degrees of relationship with unrelated people in the community.

PHILOSOPHER-SCIENTIST: Would you explain in more detail?

TINNY: The researchers looked at how often mental illness occurs in children of mentally ill parents, in brothers and sisters of mentally ill people, and at most of the other close family relationships.

PHILOSOPHER-SCIENTIST: What did these studies show?

TINNY: The closer the genetic identity the more likely mental illness would occur.

PHILOSOPHER-SCIENTIST: What does that mean?

TINNY: For example, brothers and sisters of a mentally ill person are more likely to also be mentally ill than are cousins of a mentally ill person. The twin of a mentally ill person is more likely to also be mentally ill than a brother or sister who is not a twin. But no matter what degree of closeness the family relationship, if one member of the family is mentally ill then the chances of some other member also becoming mentally ill is greater than among unrelated people.

PHILOSOPHER-SCIENTIST: It is easy to see how that information could lead people to believe mental illness was an inherited characteristic.

TINNY: That certainly appears to be a reasonable interpretation; but, it is not necessarily true.

PHILOSOPHER-SCIENTIST: You have said that much of the social influence which results in mental illness exists within the families of those who are mentally ill. Is it that fact which accounts for the higher incidence of mental illness among related people than among unrelated people?

TINNY: The family social environment would account for much of the related mental illness between family members, but certainly not all of it. There have been studies done of twins separated at birth and raised in different families. They also show a much greater chance of both becoming mentally ill if one becomes mentally ill than would unrelated people.

PHILOSOPHER-SCIENTIST: What does all that really mean?

TINNY: Remember I stressed that when I say mental illness is not inherited, I mean that there is no one gene or combination of genes which produces mental illness. I have not said that there is no connection between genetic make-up and the development of mental illness.

PHILOSOPHER-SCIENTIST: Is that an important difference?

TINNY: That is an extremely important difference.

PHILOSOPHER-SCIENTIST: Would you explain how genetic factors relate to the development of mental illness?

TINNY: Each person is unique in the world in that their physical and neurological structure is different from all others. These differences are largely determined by the chromosomes inherited from their parents. I once gave an extreme example of how a person born with one leg is going to be a slower runner than most two legged people. While such an obvious difference in physical structure can easily be related to the later ability of the adult person, most differences in physiological and neurological make-up are not so obvious. A person born with only one leg will, throughout their life, not only be less likely to be a fast runner, but will have a different overall set of interactions with their environment. Those different interactions with their environment will begin from the earliest periods of life and continue throughout their life. Those differences in the interactions will not only be with the physical world, but also will result in different social interactions. And, not only will there be differences in the physical and social interactions, but in their own thoughts and feelings there will be differences which will come about due to being born with only one leg. Every difference in the genetic make-up, whether great or small, will somehow have an effect on the interactions between the physical, social, and inner mental environment during a person's life. The total of the genetic differences which make up each unique individual will have a combined effect on the nature of the individual's interaction with their environment. When every class of learned behaviour is looked at, we will find that the unique genetic structure of each individual has some effect on the individual's performance of that class of behaviour.

PHILOSOPHER-SCIENTIST: What does that mean in relation to the development of mental illness?

TINNY: Some people have a genetic make-up which will affect their interactions with the environment in such a way that those learning experiences are more likely to produce mental illness than others.

PHILOSOPHER-SCIENTIST: Do you mean some people inherit characteristics which are more likely to make them mentally ill than others?

TINNY: No, it is not the genetic inheritance in any way which makes the person become mentally ill. It is the interactions with the total environment which produces mental illness. The genetic make-up of some people is such that their interactions with the environment result in those interactions making the development of mental illness more likely.

PHILOSOPHER-SCIENTIST: Why is that difference so important?

TINNY: If a person's genetic make-up caused them to become mentally ill, there would be little that could be done to stop mental illness from occurring; but, since it is the interactions with the environment which produce mental illness there is much that can be done to remedy this problem.

PHILOSOPHER-SCIENTIST: If the interactions of the individual with their environment produce mental illness, could there be further interactions with the environment which bring about a cure to that individual's mental illness?

TINNY: Yes. Just as there are conditions of environmental influence which produce mental illness, there are also conditions of environmental influence which can cure mental illness. It would also be possible for human society to be such that the conditions of environmental influence which produce mental illness do not exist.

PHILOSOPHER-SCIENTIST: Is it because human society is presently insane that there is so much mental illness?

TINNY: Much mental illness which now exists is an attempt by the consciousness of individuals to adjust to their insane environment.

PHILOSOPHER-SCIENTIST: A sane society would not include those influences which produce mental illness, would it?

TINNY: In a truly sane society there would be no mentally ill people, regardless of what genetic inheritance they brought into the world.

PHILOSOPHER-SCIENTIST: It would appear that the unique physical and neurological structure of each individual, while having quite a large effect on the nature of that individual's interactions with their environment, has only a small impact on the total development when compared to the experiences of life.

TINNY: That is true. Although, it has often been noted that the most obvious of genetic characteristics which show up in our physical make up can be great enough to develop certain personality traits.

PHILOSOPHER-SCIENTIST: By that do you mean certain ways people look will be related to the ways they behave?

TINNY: There have been psychological theories which attempt to characterise personality by body shape or facial features.

PHILOSOPHER-SCIENTIST: Have those theories been very accurate?

TINNY: No, they are based on such broad generalities that they have little use when dealing with specific individuals. It is general observations of that type which have resulted in such stereotyped beliefs as: fat people are jolly, muscular people are aggressive, and skinny people wearing glasses are intellectual.

PHILOSOPHER-SCIENTIST: What is the basis for such beliefs?

TINNY: The basis of those beliefs comes from the fact that major differences in genetic make-up result in different patterns of interactions with the environment. Fat people, as a class, would have a different general set of interactions with their environment than would skinny people. The same process could occur related to facial features. Pretty girls or handsome boys will, as a class, have a different general set of interactions with their environment than would girls or boys who were considered ugly.

PHILOSOPHER-SCIENTIST: Could you give an example of those different interactions caused by body shape or facial features?

TINNY: If a person is fat they are likely to have a large number of comments made to them about their weight. Comments of that type will only be made to those who are overweight. The combined effect of those comments will only have an influence on that class of people who are overweight. Since there is a specific form of influence directed toward only one segment of society it would be expected that segment of society might be shaped to behave in ways different than the rest of society who were not subject to those influences.

PHILOSOPHER-SCIENTIST: Could that be the reason overweight people are stereotyped as being jolly?

TINNY: It is possible that the particular influences unique to overweight people may result in the development of behaviour patterns which could be called jolly.

PHILOSOPHER-SCIENTIST: Could you give me some idea how that could occur?

TINNY: I don't want to say this example is actually the way some overweight people are shaped toward being jolly. It would be better to think of this example as a way to understand the general process whereby overweight people might be conditioned to behave in a manner which is described as jolly.

PHILOSOPHER-SCIENTIST: I'll keep that in mind.

TINNY: Since people who are quite overweight will have a number of comments made to them about their weight, they are likely to develop some particular tactics in dealing with those comments. If each time some comment was made about their weight they were to get angry, life could be very unpleasant. If each time some comment was made about their weight they were to respond in a good humoured way they might well receive a positive reaction from the person making the comment, and don't have to suffer themselves the unpleasant experience of anger. After many years of responding humorously to comments about their weight they would likely generalise that verbal skill to other aspects of their communication. From the perception of others such a person would probably be considered to be jolly.

PHILOSOPHER-SCIENTIST: Would that perception reinforce the stereotype that fat people are jolly?

TINNY: It would. In addition to whatever other influences, which during their development, condition overweight people to act in a jolly manner, those overweight people would also be aware that overweight people are often perceived to be jolly. The knowledge that such a stereotype exists might be another aspect of the conditioning factors in human society which result in the development of behaviour considered to be jolly.

PHILOSOPHER-SCIENTIST: Why would that knowledge influence overweight people to be jolly?

TINNY: When others place expectations on us, or particularly when we place expectations on ourselves, we increase the likelihood we will act in accord with those expectations. If an overweight person has social expectations upon them to be jolly, the likelihood that they will act in a jolly manner is increased.

PHILOSOPHER-SCIENTIST: Is there a name for that process?

TINNY: It could be called the self-fulfilling prophecy.

PHILOSOPHER-SCIENTIST: Is the effect of the self-fulfilling prophecy only created by the expectations placed upon us, or those which we place upon ourselves?

TINNY: The concept of the self-fulfilling prophecy is much broader than that. The belief, held for whatever reason, that something is going to happen increases the likelihood of that thing happening.

PHILOSOPHER-SCIENTIST: Can absolutely everything be affected by the self-fulfilling prophecy?

TINNY: No matter what it is which we expect will happen, that thing becomes more likely because it is expected.

PHILOSOPHER-SCIENTIST: If we expect to do well at something will that expectation make us do well?

TINNY: The self-fulfilling prophecy does not make things happen, it creates a set of circumstances which increase the probability that the expected thing will take place. If we expect to do well at something, that expectation increases the chance we will do well.

PHILOSOPHER-SCIENTIST: And if we expect to do poorly at something will that expectation increase the chance we will do poorly?

TINNY: That also is an effect of the self-fulfilling prophecy.

PHILOSOPHER-SCIENTIST: How does the self-fulfilling prophecy affect the way in which things happen?

TINNY: For example, if a person believes they are going to do well at something, they create a positive attitude toward the thing they are going to do. That positive feeling facilitates smooth and successful performance. In every thought and action related to the person's performance there will be some effect which facilitates that performance. If a person expects something to happen to them in the future they will act in ways, many of them unconscious, to make that thing happen.

PHILOSOPHER-SCIENTIST: If someone were to believe they were going to break their leg, does that actually increase the chance they will break their leg?

TINNY: It does. That belief will act on the person in many ways, largely subconscious, and the combined affect of those influences increases the probability that person will break their leg.

PHILOSOPHER-SCIENTIST: What would happen if someone expected peace to comes to our world? Would that increase the likelihood of world peace?

TINNY: If only one person believed the world is going to become a peaceful and loving place there would be some increase in the likelihood of that happening; but, it would be an extremely minor increase.

PHILOSOPHER-SCIENTIST: If a lot of people expect peace to come to the world, would that increase the likelihood of world peace more than if just one person expected it?

TINNY: The more people who believe anything will happen, the greater the affect of the combined influences which can increase the chance of that thing happening. If many people believe the world is going to become a peaceful and loving place, that would result in a major increase in the likelihood of world peace becoming a reality.

PHILOSOPHER-SCIENTIST: What would happen if every person in the world expected a future of peace?

TINNY: If everyone believed the world is going to become a peaceful and loving place then world peace would become a reality.

PHILOSOPHER-SCIENTIST: Does that mean that if everyone expects the same thing, that expectation will come true?

TINNY: That would be the effect of the self-fulfilling prophecy in those circumstances.

PHILOSOPHER-SCIENTIST: Most people in the world at present don't expect peace in the world. Instead of peace, most people believe there will be continued war and aggression, perhaps even a nuclear or environmental holocaust.

TINNY: Self-fulfilling prophecy works no matter what the expectation. If war and destruction is expected, we will have war and destruction.

PHILOSOPHER-SCIENTIST: Some of the world's religions have within their scriptures the belief that there is a great disaster coming. It is believed only the faithful few will survive that time of tribulation. The coming holocaust is thought to be inevitable, and it is accepted by some that nuclear war or environmental devastation may be the means by which that prophecy shall come to be.

TINNY: In general, such beliefs constitute a danger to humanity.

PHILOSOPHER-SCIENTIST: Are all those beliefs false?

TINNY: Much of what is believed is true. It is the future of the human race to either progress through raised consciousness to a future of peace and love, or to succumb to the prevailing wrong influences and perish in a horrible manner. We are close to the point now where, if all human society does not make the decision to follow the path of peace and love, the disastrous alternative will bring worldwide destruction.

PHILOSOPHER-SCIENTIST: Those religious beliefs are supposed to be the revealed word of God. How could they be wrong?

TINNY: I have no difficulty accepting the concept of revelation. Many are the ways in which we come to know truth. It is not always easy to know the full meaning of revelation. It is not inevitable that the human race must face such a terrible worldwide cataclysm in which all, most, or even many shall die. That prophesied future will become reality only if we continue our along present wrong path. If we choose to live in accord with natural law we can avoid that predicted catastrophe.

PHILOSOPHER-SCIENTIST: If many religious people believe we are destined to undergo a worldwide catastrophe, does that increase the likelihood of that catastrophe taking place?

TINNY: It does indeed. That's why those beliefs are such a danger to humanity. If many people believe it is God's revealed word which says much of the world will be destroyed then those people will in various ways, largely subconsciously, act to bring about that worldwide destruction.

PHILOSOPHER-SCIENTIST: But that is opposed to the basic nature of all religious truth. This is opposed to God's will.

TINNY: Religious believers have sometimes been conditioned to perceive even their own scriptures in a manner which is counter to natural law; or, you could say, which is opposed to God's will. It is such conditioning which has shaped human society into wrong beliefs and wrong actions. Those wrong beliefs and wrong actions are based on an incorrect perception of reality, and have resulted in an insane society. That the wrong interpretation of religious scriptures and revelation does sometimes occur is one of the many and varied symptoms of an insane society.

PHILOSOPHER-SCIENTIST: Isn't it God's will that all humanity be saved?

TINNY: It is the nature of our reality that all beings should maximise their progression toward perfection. The destruction of all or much of the human race stands undeniably in the way of that goal being achieved.

PHILOSOPHER-SCIENTIST: Is that your way of saying it is God's will that all humanity be saved?

TINNY: Yes, it is.

PHILOSOPHER-SCIENTIST: If is was inevitable that destruction faced much of the human race, we would not really have freewill, would we?

TINNY: The belief that much of the human race is destined to meet a cataclysmic end removes the freewill which is the legacy of the human species. If we can't have the freedom to survive, we don't have the responsibility for our destruction. To believe we are born to some certain fixed future has a very similar affect as the belief that we are born with a genetic inheritance which will determine our personality traits as adults. Both beliefs attribute the responsibility for our lives to factors over which we have no control. The responsibility for our personal development, and for the progression of the human race, rightly belongs to each individual.

PHILOSOPHER-SCIENTIST: Let me present one more common argument against the idea that it is the conditioning effects of our interaction with the environment which has the major influence in determining the characteristics of each individual. Often two people will come from a virtually identical environment, and yet they turn out to be completely different. For example, two people grow to maturity in a crime ridden, slum area. One turns out to be a thief and murderer, the other turns out to be a loving priest. It is often thought one was born bad and the other was born good, since the environmental influence was the same for both.

TINNY: That kind of thinking shows a lack of understanding of the factors which make up the environment. Both the criminal and the holy man, in the example, might have had the same physical and social influences. We could take the example further and say they were brothers, even identical twins, in our attempt to make their physical and social environments as nearly identical as possible. What we are then considering is still only the smaller part of the environmental influence upon the criminal and the priest. The biggest part of the environmental influence upon us always comes from our own thoughts and feelings, from our inner speech. When twin brothers turn out to be so very different from each other, having grown up in the same neighbourhood, in the same home, with the same family and acquaintances, the factor which is responsible for that great difference is due to the thoughts and feelings which took place in their inner speech over the years. It might be true that the physical and social environment they both experienced had a strong general influence toward the development of criminal behaviour. The inner speech of one would have provided influence which aided the external environmental influences, and he became a criminal. The inner speech of the other would have provided influence which opposed the external environmental influences, and he became a priest. Our inner speech is the source of our freewill. There are, in all physical and social environments, influences which hinder our progression and influences which aid our progression. With little effort we can support those influences which hinder our progression with inner speech, and, we can counter those influences which aid our progression with inner speech. In that case we insure a life which descends into the animal nature, having no hope of attaining perfection. That can be done without the exercise of our freewill. But, if we choose to exercise our freewill we can, with inner speech, counter those influences which hinder our progression, and we can with inner speech support those influences which aid our progression. In this case we insure a life which rises into the full expression of human nature, continuing toward our grand destiny, perfection in every aspect.

PHILOSOPHER-SCIENTIST: Of those four classes of behaviour, sometimes believed to be inherited rather than learned, we have discussed alcoholism and mental illness. Later I want to ask more about mental illness; but, first I'd like to know something about the other two behaviours, criminality and homosexuality. Do both of those patterns of behaviour develop through the conditioning factors of the physical environment, the social environment, and inner speech.

TINNY: Both criminal behaviour and homosexuality are learned behaviours. There is no genetic information carried in the chromosomes which can make a person either a criminal or a homosexual.

PHILOSOPHER-SCIENTIST: After our discussion about alcoholism and mental illness I have no difficulty in accepting that as truth. Once again, though, particularly with homosexuality, the trend seems to be toward the acceptance that homosexuals are born that way.

TINNY: Social factors, which in reality, have no logical significance, often influence the beliefs that people hold. There has been, within recent times, an attempt to equate the condition of homosexuality as an issue of civil rights. It is easier to pass homosexuality off as a legitimate lifestyle, which must be protected along with other civil rights, if it is a matter of genetic inheritance rather than a learned behaviour. If people are born homosexual then we would have to accept that homosexuality is natural. The homosexual would have no responsibility for their condition, and would justifiably expect to be granted the same rights as all other people.

PHILOSOPHER-SCIENTIST: We briefly discussed homosexual behaviour earlier. Since it has arisen again in a different context, I'd like to understand more about it. We have been discussing homosexuality along with alcoholism, mental illness, and criminal behaviour. They were grouped together because all four classes of behaviour have been claimed to be due to inherited physiological factors, rather than being conditioned by the experiences of life. Virtually no one would disagree that alcoholism, mental illness, and criminal behaviour are harmful both to the individual and to society; but, some would not consider homosexuality to be harmful to either the individual or to society. Do you think it is really fair to group homosexuality with those other three types of behaviour?

TINNY: It is most fitting that homosexuality be grouped with alcoholism, mental illness, and criminal behaviour. It is only recently that the inclusion of homosexuality with those other behaviours would be questioned.

PHILOSOPHER-SCIENTIST: Does homosexual behaviour refer only to men engaging in sex acts with other men, or does it also include women who engage in sex acts with other women?

TINNY: The word homosexual has been often misunderstood. It refers to sex between partners of the same gender, although the term homosexual has more commonly been used to describe the sexual relationship between men. When I use the word, homosexual, I am referring to the condition of both men and women who engage in sexual behaviour with a partner of the same sex.

PHILOSOPHER-SCIENTIST: Since you include homosexual behaviour in a group which includes criminal behaviour, do you think homosexual behaviour should be considered a crime?

TINNY: Not at the beginning. There are many behaviours that are wrong which should not be considered crimes until society is well into its transformation into a society of goodness and right.

PHILOSOPHER-SCIENTIST: You apparently don't think, though, that the right to be a homosexual should be guaranteed as an issue of civil rights.

TINNY: No, of course not. Only those qualities and behaviours of human beings which are in accord with natural law should be guaranteed as issues of civil rights.

PHILOSOPHER-SCIENTIST: If homosexuals are not granted full civil rights that would mean they would be subject to some forms of discrimination.

TINNY: That is true, that is natural, and that is necessary. We must discriminate between that which is right and that which is wrong, there is no other way to achieve our grand destiny. Although I say homosexuality is not deserving of full acceptance, and may fairly and rightly be the subject of discrimination, it is important that any action taken in regard to homosexuality be only for the protection of society, and must never include any form of punishment or retribution toward the homosexual person.

PHILOSOPHER-SCIENTIST: Why is it that homosexuals cannot be given full acceptance and full rights?

TINNY: If homosexuals are fully accepted then the practice of homosexuality would be fully accepted. By giving full rights to homosexuals society would be acknowledging that there is nothing wrong with homosexual behaviour; but, if homosexuality is a wrong behaviour there must be natural consequences. One of the natural consequences of wrong behaviour is the refusal of society to accept that wrong behaviour. The acceptance of wrong behaviour acts as a reinforcer for wrong behaviour, and therefore results in an increase in that wrong behaviour.

PHILOSOPHER-SCIENTIST: Exactly which rights should be denied homosexuals?

TINNY: Homosexuals should be denied the opportunity to influence others to participate in homosexual acts, or to influence others to believe homosexual behaviour is right and desirable. No one has the right to influence others to think, speak, or act wrongly.

PHILOSOPHER-SCIENTIST: Is that the only right homosexuals should be denied?

TINNY: In the beginning yes. Removal of the opportunity to be a wrong influence has far reaching consequences. In all other ways homosexuals are deserving of the love, consideration, and respect due any person.

PHILOSOPHER-SCIENTIST: I asked if homosexuality should be considered a crime and you said it should not. If homosexuality is not a crime is it a form of mental illness?

TINNY: Homosexuality is not a mental illness in the traditional meaning of the term; but, the broadest meaning of mental illness must include homosexuality just as it must include all wrong human behaviour. Homosexual behaviour is a mental illness in the same way violence is a mental illness. All wrong thoughts, words, and deeds are symptoms of our insane society. In the true meaning of mentally ill anyone who thinks, speaks, or acts in opposition to natural law would have to be considered mentally ill.

PHILOSOPHER-SCIENTIST: Under that broad definition of mental illness every person on the planet would have to be considered mentally ill.

TINNY: That's true, every person on this planet is mentally ill.

PHILOSOPHER-SCIENTIST: Even you?

TINNY: Yes, even me. I am not free from the pervasive influence of the old worldview. The wrong beliefs and influences from the past lead me to think, speak, and act wrongly at times.

PHILOSOPHER-SCIENTIST: If every person in the world is mentally ill, to some degree, then it would seem no person should look down upon others as unworthy.

TINNY: The wrongness in thought, word, and deed of some is great, and in others small. No person shall overcome their wrongness, be it great or small, unless we all work together to bring sanity to the human race.

PHILOSOPHER-SCIENTIST: We have given a lot of emphasis to homosexuality in our discussion. Does that indicate homosexuality is one of the major wrongs?

TINNY: Compared to the full range of wrong done in the world, homosexuality seems to be a relatively mild wrong. The emphasis on homosexuality was not due to the nature of the behaviour itself, but was due to the fact that homosexuality served well as a complex example of wrong influences which result in the conditioning of behaviour in opposition to natural law. There are aspects of present society, which are widely accepted, that are of greater harm than homosexuality.

PHILOSOPHER-SCIENTIST: Since we have come upon an effective example in homosexuality, let's further analyse the subject. Isn't it true that there are chemical balances in the human body which affect the expression of male and female physical characteristics?

TINNY: That is true.

PHILOSOPHER-SCIENTIST: Isn't it true that males have both the chemicals which result in male characteristics and the chemicals which result in female characteristics in their bodies? Isn't it also true that females have both the chemicals which result in female characteristics and the chemicals which result in male characteristics in their bodies?

TINNY: That's all true. Because of that, males express both male and female characteristics, and females express both female and male characteristics.

PHILOSOPHER-SCIENTIST: The degree to which female characteristics are expressed by males, and the degree to which male characteristics are expressed by females varies, doesn't it?

TINNY: That's right. Some males express almost no female characteristics, while others express many female characteristics. Some females express almost no male characteristics, while others express many male characteristics.

PHILOSOPHER-SCIENTIST: Would it be true to say that a male who expressed many female physical characteristics might look quite womanish? And, would it also be true to say that a female who expressed many male physical characteristics might look quite mannish?

TINNY: True, some men look quite feminine, and some women look quite masculine.

PHILOSOPHER-SCIENTIST: Would not men who express many of the physical characteristics of females, and women who express many of the physical characteristics of males be more likely to become homosexuals?

TINNY: That might be true; but, if it is true, it happens for the same kind of reasons overweight people might be more likely to be jolly. No one is born to be homosexual because their body chemistry causes them to develop physical characteristics of the opposite sex. The most feminine looking man can fulfil the male role just as completely as the most masculine looking man. And, the most masculine looking woman can fulfil the female role just as completely as the most feminine looking woman.

PHILOSOPHER-SCIENTIST: Would you explain how a male who inherits a body chemistry which produces feminine physical characteristics might be influenced by his characteristics with the environment to become a homosexual?

TINNY: In such a case the influences might be very simple. As a young boy, parents, other relatives, and friends might make mention of he fact that he looks like a girl. As the boy gets older associates at school might not only mention his girlish looks, but might also infer from this that he is probably a homosexual. The obvious feminine characteristics he sees in himself and others see in him, and the taunts of others who believe he might be homosexual, could lead him to question his masculinity and sexual identity. He might see feminine looking men who are known to be homosexuals, and wonder if he is also homosexual. He might be approached by homosexuals who are attracted to his girlish looks. He might be befriended by an older homosexual who will reinforce his beliefs that he could be a homosexual. That older homosexual friend might tell him some people are born homosexuals, and there is nothing he can do about it. As the boy approaches maturity he may begin associating with homosexuals and find comfort and acceptance within that group. By that time he could easily have become a practising homosexual, convinced he was born to be a homosexual, and believing homosexuality is an acceptable part of human life. He might meet other young potential homosexuals and recount his experiences to them, thereby influencing them to hold the same beliefs and practice the same behaviours as the homosexual subculture of which he is now a fully fledged member.

PHILOSOPHER-SCIENTIST: But you say the young boy in this example was not born a homosexual.

TINNY: That's right. If he had not undergone the experiences in his life which conditioned him to believe he was a homosexual, and which led him to believe that homosexuality was an acceptable lifestyle, he would never have become a homosexual.

PHILOSOPHER-SCIENTIST: So it is not just other homosexuals who are responsible for influencing some boys to become homosexual.

TINNY: No, the responsibility for the existence of homosexuality does not rest only with homosexuals. As in this example, many different people in the boy's life, some of them without intending to do so, contributed to the various influences which conditioned him to become a homosexual.

PHILOSOPHER-SCIENTIST: I want to be clear on this point. When you say the boy was conditioned to become a homosexual, this is the same as saying he learned to become a homosexual, isn't it?

TINNY: That point can't be stressed too often, since it is so important to our understanding of how human development takes place. All that we become, all that we believe, and all that we do, is learned. Certainly it is most often the case that alcoholics learn to be alcoholics, the mentally ill learn to be mentally ill, homosexuals learn to be homosexuals, and criminals learn to be criminals.

PHILOSOPHER-SCIENTIST: The same applies to the development of positive lifestyles doesn't it.

TINNY: Certainly. Both negative and positive characteristics are learned. I would go so far as to say that even saints learn to become saints.

PHILOSOPHER-SCIENTIST: You mentioned that there are attempts to include homosexuals as a group which have long had their civil rights violated. How did this come about?

TINNY: We live in a world undergoing a long needed reassessment of all aspects of human life. It has become recently obvious to most people that certain groups, notably non-white people and women, have long been subjected to unfair treatment. Neither group had been fully afforded the civil rights due all people. Those issues, because of their great importance, have developed in an atmosphere of extreme emotionalism. Seeing the successes of non-white people and women, other groups attempted to use the emotional tide to further their own goals. Homosexuals, a group which has obviously suffered many forms of social injustice, were able to slip their cause in with other groups seeking civil rights.

PHILOSOPHER-SCIENTIST: How were they able to do that?

TINNY: At times of great emotionalism the quality of critical objective analysis gets overshadowed. Large segments of world society came to accept the cause of the homosexual as part of their own quest for freedom and justice. That acceptance came from emotionalism and misunderstanding, not from logical objective analysis.

PHILOSOPHER-SCIENTIST: You say that, although wrong, homosexuality is not so terrible as many other wrong behaviours. If that is so, why does it really matter whether or not homosexuality becomes accepted by society?

TINNY: There are many answers to that question. I think the most general answer is that with all the wrongs taking place throughout the world today, some of them widely accepted, the last thing we need do at this point is add to the burden of wrongness which threatens the continued existence of human society. Another answer might be that it is easier to get something wrong accepted as right, than it is to get something accepted as right to be seen as wrong. Once homosexuality gains a sufficient degree of public acceptance, it becomes almost impossible to counter that acceptance in the future.

PHILOSOPHER-SCIENTIST: Might the public have already been conditioned to perceive homosexuality as an acceptable lifestyle to a degree which will make it difficult to see the true wrongness of homosexual behaviour?

TINNY: That point of no return is close.

PHILOSOPHER-SCIENTIST: Would you give me one more reason why it is so important homosexuality not be accepted by society?

TINNY: If homosexuals are rewarded for their efforts, which got homosexuality accepted as a legitimate issue of civil rights, then other groups that have never been publicly acceptable will see that success and attempt the same tactic.

PHILOSOPHER-SCIENTIST: Has that happened already?

TINNY: It has, and some groups which are attempting to portray their base desires as being civil rights issues are engaged in beliefs and practices much more harmful to individuals and to society than homosexuality. One of the most harmful issues, that attempts have already been made to gain public acceptance for under the guise of civil rights, concerns those who want sexual relations between adults and children to be legitimised. Some have attempted to call even this quite obvious wrong an issue of children's rights, when in truth their interests are in the gratification of their own selfish desires. Such behaviour has long, and rightly, been considered among the least unacceptable of human behaviours. It is the recent successes of homosexuals, in pushing for the public acceptance of homosexuality, which has heartened those who desire sex with children, and which has resulted in attempts being made to present their so-called cause as another legitimate issue of civil rights.

PHILOSOPHER-SCIENTIST: Isn't there a name for people who desire sexual relations with children?

TINNY: They are commonly called many names that indicate the disdain with which their desires and practices are held by the general public. There is also a scientific name for that condition. Those who desire sexual relationships with children are called paedophiles. I think that is a most inappropriate name for that group.

PHILOSOPHER-SCIENTIST: Why do you think the name, paedophile, is inappropriate?

TINNY: The word paedophile means literally "one who loves children". In a right world that word, paedophile, would mean something very beautiful. Although all people are deserving of love, children because of their special nature should be a particular focus of love. Children are particularly pure, and so the love of children should be particularly pure.

PHILOSOPHER-SCIENTIST: Adults who desire sexual relations with children do not do so because they love and care for children, do they?

TINNY: No, they seek sexual relations with children to satisfy their own physical gratification.

PHILOSOPHER-SCIENTIST: Is it particularly harmful for an adult to have a sexual relationship with a child?

TINNY: When we discussed human sexual behaviour we concluded that sexual relationships, other than between permanently paired men and women, were counter to natural law and stood in the way of our progression toward perfection. All persons, regardless of their age, are harmed by wrong sexual relationships. Children, because of their innocence and vulnerability, are likely to be harmed even more by wrong sexual relationships than adults would be. It is generally true that experiences early in life have a greater long term affect than experiences in later life. Early wrong influences that children experience are expressed in may ways during adulthood. Early positive experiences are also expressed in many ways during adult life. It is of critical importance to the healthy development of children that their early experiences be predominantly positive.

PHILOSOPHER-SCIENTIST: Adults who desire sexual relationships with children have learned those desires, haven't they?

TINNY: Yes, they have. In a sane world the influences would not exist which could condition such harmful desires.

PHILOSOPHER-SCIENTIST: I agree, of course, that sexual behaviour should not be part of any relationship between adult and child; but, you also say that adults should be very loving in their relationships with children. What limits should there be to the expression of love between adults and children?

TINNY: All forms of love's expression should be acceptable between all people, with the one exception, that the sexual aspect of human relationships be kept exclusively within the bond of permanently paired men and women.

PHILOSOPHER-SCIENTIST: That allows a great deal of love to be expressed in the world.

TINNY: A great deal of love is needed to bring sanity to human society.

PHILOSOPHER-SCIENTIST: There never can be too much love, can there?

TINNY: True love is inexhaustible in its expression and its benefits. That world of love is my greatest desire.

PHILOSOPHER-SCIENTIST: It can be yours.

TINNY: I will work hard to help bring that beautiful future into reality.

PHILOSOPHER-SCIENTIST: We had better go on with our discussion then. We only spoke briefly about mental illness. You say all the wrong human beliefs and behaviours we have been discussing occur because society is mentally ill. You also say that this mental illness, which affects every person on the planet, is the result of failure to understand the true nature of our reality. As we consider the various problems presently facing humanity it becomes increasingly clear this very inclusive understanding of mental illness, which comes from the new worldview, is correct. This is a much more comprehensive view of mental illness than the way that mental illness has been understood in the past. Do you think there would be any benefit in discussing some of the more traditional views of mental illness?

TINNY: I think analysing the old worldview is always helpful in better understanding the new worldview. Just as all other things envolve from the simple to the more complex, the worldview commonly held by the human race has been undergoing progressive development towards a better understanding of reality. The traditional beliefs about mental illness form the basis of this new knowledge of mental illness. The better the old is understood, the better the new can be known.

PHILOSOPHER-SCIENTIST: Even in the traditional meaning, mental illness is a very broad concept. Could you give a definition which includes all forms of mental illness?

TINNY: There is no short and simple definition to mental illness which is truly adequate. There have been a number of classification systems which define the many different types of human behaviour and thinking which are considered to be forms of mental illness. Some of these classification systems might define a hundred or more different types of mental illness.

PHILOSOPHER-SCIENTIST: Is it very useful to have such a detailed classification system for mental illness?

TINNY: I don't consider it very useful. That method of classification leads to the belief that each of the listed categories of mental illness is truly separate from the others. If each one is a separate form of mental illness then it would also be likely that there are specific origins and cures for each.

PHILOSOPHER-SCIENTIST: It would seem those assumptions could be of value in the understanding and treatment of mental illness.

TINNY: They might be valuable if they were correct, but they are based on an incorrect understanding of the basic nature of human illness.

PHILOSOPHER-SCIENTIST: What is the nature of that misunderstanding?

TINNY: It is not correct to think that there are many different types of mental illness. Virtually all mental illness is of one type. That one basic type manifests itself in many different ways. There is one set of laws which govern the development of virtually all mental illness, and one form of treatment which provides the best hope of recovery from the varied expressions of mental illness.

PHILOSOPHER-SCIENTIST: How did people come to believe there were many different types of mental illness?

TINNY: If one were to view the behaviours associated with the different expressions of mental illness they would appear to have no common factor. It is probably that fact which resulted in the widely held belief that there are many different types of mental illness. Different patterns of physical and verbal behaviour were observed to fall into a number of recognisable classes. The general pattern of behaviour which makes up each different class was then labelled as a separate mental illness. There is also another factor which resulted in the belief that there were a number of different types of mental illness. Even the name, mental illness, is related to the influence of that same factor. Long before problems of the mind became the subject of study, problems of the body occupied the healers of society. Diseases of the body often had symptoms distinctly different from each other. The various diseases also often had different origins and different cures. When attempts were first made to understand the problems of the mind, the medical model, which had been developed to understand the problems of the body, seemed to apply equally well to the problems of the mind. Problems of the mind were seen as an illness, the cause of the problems of the mind was thought to be a disease, and the methods of treating problems of the mind were of the same type as those used to treat physical ailments. Those who suffered problems of the mind were believed to be sick and were treated by medical practitioners as patients, who had no more responsibility for overcoming their condition than someone being treated for a broken leg.

PHILOSOPHER-SCIENTIST: Was there much success in the treatment of mental illness in the past?

TINNY: Since the problems of the mind were not well understood there was little success in the treatment of mental illness.

PHILOSOPHER-SCIENTIST: What was actually considered to be the cause of mental illness?

TINNY: Sometimes the mentally ill person was thought to have diseased fluids within the body. In those cases the patient was usually bled or purged. At other times the mentally ill person was thought to be possessed by evil spirits. In those cases, which were often the more severe expressions of problems of the mind, the mentally ill person underwent exorcism, which is a religious ritual to drive the evil spirits out of the person believed to be possessed. Those people suffering severe mental problems were often beaten, drowned, and burned in an attempt to make the body so unpleasant an abode that the demons would leave.

PHILOSOPHER-SCIENTIST: It sounds like the treatment could sometimes have been more harmful than the mental illness itself.

TINNY: Many people already suffering the anguish of mental illness have died during what was claimed to be treatment.

PHILOSOPHER-SCIENTIST: It must have been long ago that such horrors took place.

TINNY: There have been instances of mentally ill people being equally mistreated during this century. There are still mentally ill people dying while undergoing what is claimed to be treatment in today's world. The nature, the origins, and the cure of mental illness are still poorly understood. In a world society so sick as ours, where in the true sense we all are suffering from mental illness, it is only to be expected that the understanding and treatment of problems of the mind would be notably less than adequate.

PHILOSOPHER-SCIENTIST: Why is it so hard to understand the true nature of mental illness?

TINNY: So little is known even about the normal functions of the mind that there has been little basis to understand the mind when it goes wrong.

PHILOSOPHER-SCIENTIST: Would you briefly describe some of the ways problems of the mind are expressed?

TINNY: I'll start by explaining mental illness as it has recently been understood. Very broadly, mental illness was thought to fall into two main categories. These are neuroses and psychoses. Of the two, neuroses are usually the less severe, while the psychoses include the more major expressions of mental illness.

PHILOSOPHER-SCIENTIST: First, will you give a more complete definition of neuroses, and then provide some examples?

TINNY: There are a wide range of behaviours and thought patterns which are considered to be neuroses. Basically they include thoughts and behaviours which stand in the way of happiness, calmness, satisfaction, and social/personal effectiveness. Neuroses are expressed in a variety of ways such as exaggerated character traits, changes in mood, compulsions, preoccupations, or unreasonable fears. Such thoughts and behaviours often have some defensive intent, but are almost invariably self-defeating. Also, people experiencing problems of this type are most often unaware of the nature of their difficulties.

PHILOSOPHER-SCIENTIST: Do you mean people who are expressing neurotic difficulties don't know they have a problem?

TINNY: No, it is often quite obvious to the person involved, as well as others, that they are experiencing some problem; but, people seldom understand why they have a problem, the nature of the problem, and are most often unable to resolve the problem without help.

PHILOSOPHER-SCIENTIST: I'm sure I'll understand the nature of neuroses better after I hear some examples.

TINNY: A common neurosis is the general anxiety reaction. A person suffering from general anxiety reaction will experience a distress or uneasiness of mind due to a non-specific fear of danger or misfortune. That uneasy mental state will often be accompanied by physical symptoms such as sweating or an increased heart rate.

PHILOSOPHER-SCIENTIST: The neurotic anxiety reaction is like being scared with no reason. That would be a very uncomfortable feeling.

TINNY: That's right. Since there is no real basis for the fear, there is no way to deal with the object of fear.

PHILOSOPHER-SCIENTIST: Does that anxiety state go on continuously?

TINNY: The expression of neuroses falls on a continuum like all other things. The range would extend from virtually never feeling general anxiety to almost constantly feeling that general anxiety. Most people would at some time or other experience such a feeling, so in that case it would be considered normal. Those who experience a general anxiety reaction to a degree that it seriously interferes with their life are considered to be suffering a neurosis.

PHILOSOPHER-SCIENTIST: So it depends on how often that anxiety state is experienced as to whether or not the person involved is considered normal or neurotic.

TINNY: It also depends on how severely the anxiety is felt. If quite mild it would more likely be accepted as normal, and if it is very intense it would more likely neurotic.

PHILOSOPHER-SCIENTIST: Still, it seems that the neurotic experience is actually an extension of the normal experience.

TINNY: That is invariably the case, and this fact will be important when we discuss the origins of all mental illness.

PHILOSOPHER-SCIENTIST: Tell me about another form of neurosis.

TINNY: Phobias are a very common expression of neurosis. A phobia is a specific fear which is way out of proportion to the thing feared. It is an obsessively persistent, unrealistic fear, which is inappropriate to the situation.

PHILOSOPHER-SCIENTIST: There are a number of well known phobias, but are there many others not so well known?

TINNY: Theoretically the list of phobias would be as long as the list of all things which exist, since anything may serve as the stimulus for a phobic reaction. Very common phobias include claustrophobia, the fear of closed places; acrophobia, the fear of heights; and ophidiophobia, the fear of snakes.

PHILOSOPHER-SCIENTIST: Most people fear some things more than others. Some things people fear, such as snakes, can be harmful.

TINNY: Phobias include both harmful and harmless objects of fear. It isn't the fear which makes a phobia, as phobias only include fear beyond that which is normal for the situation. A person unfamiliar with snakes might have what is called a valid fear or healthy respect for snakes. That might keep the person from indiscriminately handling snakes, some of which might be poison. An unreasonable fear might be expressed by a person who screams, cries, and becomes hysterical in the presence of a snake.

PHILOSOPHER-SCIENTIST: Once again the phobic reactions seem to be extensions of the normal experience.

TINNY: I think phobias would be a good expression of mental illness to explore further. Some of the factors effecting the development and treatment of phobias, which are a relatively simple form of mental illness, also have importance to the development and treatment of mental illness in general. By understanding the simple we will be better able to understand the complex.

PHILOSOPHER-SCIENTIST: If, as you say, there is one set of laws which govern the development of all mental illness, and one form of treatment which can be used successfully with all mental illness, then we can learn much about all mental illness by coming to understand phobias. Would you like me to ask questions about phobias in an attempt to draw out that knowledge?

TINNY: Yes, please. I really enjoy trying to answer your questions. Sometimes it seems I learn as much answering questions as by asking them.

PHILOSOPHER-SCIENTIST: I guess the obvious question is, how do phobias develop?

TINNY: Both the mental and physical expressions of phobic reaction are learned. People who have phobias learn the thoughts and feelings of fear which they experience, and learn ways to express that fear with bodily reactions.

PHILOSOPHER-SCIENTIST: When you say the mental and physical expressions of a phobia are learned, do you mean they are conditioned according to the laws of learning we have discussed in some detail?

TINNY: Every aspect of the phobic experience is conditioned by those same basic learning principles.

PHILOSOPHER-SCIENTIST: Does that mean the development of all the different types of phobia went through the same process of development?

TINNY: Not at all. The process of development would be different for each phobia. In fact, the process of development of the same phobia by any two people would be different. Each person who develops a phobia will have undergone a process of development different from all others. No two phobias will ever be identically developed. The laws which govern the development never vary, but the experiences which are governed by those laws are always unique.

PHILOSOPHER-SCIENTIST: To effectively treat a phobia is it necessary to know the unique process of development by which that phobia was learned?

TINNY: The circumstances surrounding the development of any phobia will be much too complex to be fully known. Many of the experiences which had an impact on the development of the phobia would not have been obviously connected with the development of the phobia. While it is always helpful in curing a phobia to know as many of the circumstances of its development as possible, luckily it is possible to successfully cure a phobia while knowing little of the specifics of its development.

PHILOSOPHER-SCIENTIST: How can you treat a person suffering from a phobia if you don't know how it developed?

TINNY: Every aspect of the expression of a phobia is a behaviour. Some of those behaviours may be physical, some verbal, and some mental. That group of behaviours which make up the phobia are all subject to the laws of learning. All of those behaviours were learned, and all can be unlearned. As with any behaviour you attempt to alter, you begin with the baseline behaviour and organise experiences which will reinforce the movement of behaviour away from the baseline toward some goal. The baseline behaviour in the case of a phobia is the present state of all physical, verbal, and mental responses to the object of the irrational fear. The goal is to bring all aspects of the phobic response into a normal range, which would no longer cause difficulties or excessive discomfort.

PHILOSOPHER-SCIENTIST: So the basis of treatment of a phobia is identical to the procedures you used to teach a chicken to turn in a circle while standing on one leg.

TINNY: That is the essence of all behaviour change, be it with animals or people, and regardless of the complexity of the behaviour involved.

PHILOSOPHER-SCIENTIST: That is remarkable. It seems everything one might desire to teach or learn can be achieved by one method which includes a small number of very specific laws.

TINNY: That is the great benefit offered by the laws of learning. Those learning principles offer an objective approach to all learning and behaviour change.

PHILOSOPHER-SCIENTIST: Do you know of any specific examples of people with phobias being treated by that method?

TINNY: I read a very detailed account of a thirteen year old girl named Lynn who had a phobia about blood or anything to do with internal organs. She couldn't even tolerate hearing talk about the subject. She used to feel nervous and faint when confronted by any of these. In school sometimes boys would talk about blood or internal organs in front of her just to tease her and make her feel uncomfortable. She couldn't even look at the outline drawings of the blood's circulatory system in her biology book without feeling upset.

PHILOSOPHER-SCIENTIST: Does that type of phobia have a name?

TINNY: It probably has a technical name, but I don't know what it is. In the article the psychologist just referred to it as a blood and gore phobia.

PHILOSOPHER-SCIENTIST: So the girl was treated for her phobic reaction by a psychologist.

TINNY: Yes, he was an intern in clinical psychology.

PHILOSOPHER-SCIENTIST: Does that mean he was still a student?

TINNY: Yes, he was an advanced doctoral student.

PHILOSOPHER-SCIENTIST: That could mean he was not very experienced in helping someone overcome a phobia.

TINNY: It said in the article that this was the first time he had ever tried to help someone overcome a phobia.

PHILOSOPHER-SCIENTIST: How did the psychologist know what to do to get rid of the phobia?

TINNY: He seemed to have a good knowledge of the laws of learning, and a very broad understanding of the effect of conditioning on the total development of the person.

PHILOSOPHER-SCIENTIST: I suppose he was successful in getting rid of the girl's phobia.

TINNY: The psychologist did not get rid of Lynn's phobia. She got rid of her own phobia. There is no other way to mental health than to achieve that healthy state by self-effort.

PHILOSOPHER-SCIENTIST: If it is self-effort which is necessary to achieve a healthy mind, why was Lynn treated by a psychologist?

TINNY: A psychologist does not heal an injured mind the way a physician heals a broken leg. A psychologist aids the person with a problem of the mind by providing them with means to overcome their own difficulties.

PHILOSOPHER-SCIENTIST: How does the psychologist do this? What does the psychologist give to a person which can aid them to overcome their own mental problems?

TINNY: Each person and each problem is different, so in each case the psychologist provides something different.

PHILOSOPHER-SCIENTIST: If you could describe how Lynn and the psychologist worked together to overcome her phobia, the specifics of that individual case might be representative of the way psychologists could generally aid those seeking assistance in their struggle to overcome problems of the mind.

TINNY: That's true, so it will be important that I explain the specifics of Lynn's case in great detail.

PHILOSOPHER-SCIENTIST: Why don't you tell me all you remember about that case.

TINNY: As soon as Lynn entered the psychologists office, he could see she was nervous. Believing that such anxiety should be dealt with immediately, before it interfered with the all important relationship which must develop during their meetings, he attempted to put her at ease. He was a causally dressed fellow, and tried to make these meetings both informal and pleasant. He told her she appeared to be a bit nervous and she agreed. He asked her why she felt nervous and she said it was because she didn't know what to expect. The psychologist explained that seeing him was not like seeing a medical doctor, there was no examination or treatment which might be painful. He told Lynn she could talk to him just like she would to her friends. That he hoped as they got to know each other they would really become friends. He assured her that no matter what was discussed it would be only between them. He said meetings like these could actually be interesting and fun, so she could just relax and enjoy herself. Lynn could see the psychologist was sincere about all that he said. She began to feel more comfortable, and even look forward to the experience which she was dreading just a few minutes earlier. The psychologist asked Lynn to tell him how upset she felt every time she saw or heard anything having to do with blood, the circulatory system, or internal organs. She said she had felt so upset when the subject of blood or internal organs was raised that several times during a biology class at school she fainted and had to be taken to the school nurse. Boys at her school knew how upset she got over those things she feared, so they talked about blood and guts subjects in front of her, causing great discomfort. Even if she didn't faint Lynn would get tense, her heart rate would go way up, and she would get sweaty palms. It was making her school life a very uncomfortable time. The psychologist saw, in this description of what happened to Lynn at school, that her phobic response might possibly be due to reinforcement from the attention she received from boys and others because of her phobic behaviour; or, alternatively, that it could be used as a way to escape from the school situation. But, he also realised, it might have nothing at all to do with those circumstances. Without asking directly, he questioned Lynn to determine if either of those situations was a controlling factor in the development of her phobia. From the answers she gave it didn't seem like either of those factors was providing the reinforcement which had conditioned, and was maintaining, the phobic response. He asked if anyone else in her family had a similar fear. Lynn said her mother had similar feelings about blood and internal organs, only her mother didn't react so severely. On finding out this information, the psychologist made the tentative hypothesis that Lynn had first learned her phobic reaction by modelling her mother's reactions. In Lynn's case, the already somewhat excessive reaction to blood and internal organ, which she learned from her mother, was shaped toward even more intense expression. So severe had her response to blood and internal organs become that it was clear she had developed a true phobic reaction which was interfering with her life. At this point the psychologist began to discuss with Lynn the process by which she could overcome her phobic reactions. The process he described to her is sometimes called systematic desensitisation. It is called that because the process involves an objective and systematic approach to the removal of the ability the phobic stimulus has to elicit a fear response. During that process the phobic person becomes less sensitive to whatever it was which had previously brought about the phobic reaction.

PHILOSOPHER-SCIENTIST: Is systematic desensitisation a very complex process?

TINNY: It is complex in that the procedure involves a number of different elements which must interact in a subtle and intricate manner. 

 PHILOSOPHER-SCIENTIST: Would you describe some of the different elements contained in the systematic desensitisation procedure?

TINNY: As with all processes of behaviour change, it is necessary to develop an objective baseline. That objective baseline gives an assessment of the present circumstances of the behaviour to be changed.

PHILOSOPHER-SCIENTIST: Why is it important to know the present circumstances surrounding the behaviour to be changed?

TINNY: All behaviour changes take place through shaping. To effectively shape behaviour it is necessary to know where to begin. The place to begin is always at the present state of the behaviour, which is known through the objective baseline.

PHILOSOPHER-SCIENTIST: Are there any other reasons why the objective baseline is important?

TINNY: When attempting to shape behaviour in the direction of some desired goal it is necessary to have an ongoing assessment of progress. The objective baseline provides a standard by which to measure the degree of success which has been achieved at any point during the shaping process.

PHILOSOPHER-SCIENTIST: I can see the value of an objective baseline, but isn't it difficult to determine what the circumstances are surrounding some behaviours?

TINNY: Sometimes it is very difficult to arrive at an objective baseline.

PHILOSOPHER-SCIENTIST: As example, how in the world can you objectively assess a phobic reaction, such as Lynn's blood and gore phobia? It seems, due to the very nature of the phobic response, that the experience must be subjective. Only the person experiencing the phobia can truly know how it feels. It is hard to think of feelings as responses, much less to believe they can be objectively assessed.

TINNY: Once again we see the benefits of an approach to behaviour change based on the laws of learning. Integral to this methodology is the quantification of behavioural manifestations. Some behaviours lend themselves to objective analysis more easily than others; but, all behaviours are subject to some form of objective analysis and quantification.

PHILOSOPHER-SCIENTIST: Some of your terminology is getting a bit hard to understand.

TINNY: Sorry. All I really mean is that it is possible to consider all responses in an objective way, which clearly spells out their make-up; and, that they can be assigned specific values to eliminate any vagueness. Perhaps even that is hard to understand without an example.

PHILOSOPHER-SCIENTIST: It is.

TINNY: I'll use Lynn's blood and gore phobia as an example. If someone says they become very upset when seeing or hearing anything to do with blood or internal organs that is easily specific enough for general conversation. Few would have any difficulty understanding the general implications of that statement. Such a statement, though, has little value as a basis for initiating a programme of behavioural intervention. A behaviourally oriented therapist would need to know quite specifically which stimuli elicit the phobic reaction. It would also be important to be able to place those phobic stimuli on a graded continuum from most severe to least severe. It will become clear why that is necessary as we discuss other elements of systematic desensitisation. Once the stimuli which elicit the phobic reaction are ordered in that hierarchical manner, numbers can be assigned to each stimulus representing its relative position on the graded continuum. The stimuli which elicit the most severe phobic reaction getting the highest numerical values, and the stimuli which elicit lesser phobic reactions being assigned lower numerical values.

PHILOSOPHER-SCIENTIST: That example was a bit general. Would you explain the specifics of that objective analysis, and the method of quantification, in regard to the blood and gore phobia we have been discussing?

TINNY: There are three parts to that process - a list of stimuli which elicit the phobic response; placement of those phobic stimuli on a graded continuum; and, the assigning of numerical values to the graded phobic stimuli. Stimuli which elicited the phobic reaction in Lynn's case were - discussion of veins and arteries; discussion of internal organs; black and white line diagrams of veins and arteries; real pictures of veins and arteries; real pictures of internal organs; line diagrams of veins and arteries coloured blue and red; coloured plastic transparencies of veins and arteries; and coloured plastic transparencies of internal organs.

PHILOSOPHER-SCIENTIST: Were those all of the different stimuli that elicited the phobic reaction?

TINNY: No, but those are sufficient to use in this example. Next the psychologist got Lynn to place those stimuli in the order of their emotional impact. He asked her first to tell him which of the stimuli she responded most strongly to. She said she was most affected, equally, by the real pictures of veins and arteries and the plastic transparencies of veins and arteries. Second in impact were the real pictures of internal organs. Then in decreasing order: discussion of veins and arteries; coloured transparencies of internal organs; line diagrams of veins and arteries coloured red and blue; discussion of internal organs; and, black and white diagrams of veins and arteries.

PHILOSOPHER-SCIENTIST: Some of the positions of phobic stimuli in that hierarchy were where I would have expected, and some were not.

TINNY: That is part of the reason it is necessary to specifically and objectively determine the nature of the conditions affecting the phobic response. Each person's phobic reaction is unique. The psychologist needed to know how the person with the phobia feels about the eliciting stimuli, not how he himself felt about the relative significance of the phobic stimuli.

PHILOSOPHER-SCIENTIST: How were numerical values assigned to those various phobic stimuli?

TINNY: A scale of zero to one hundred was used in this instance. Sometimes a scale of zero to ten is used; but in this case, it was felt that the larger scale offered the opportunity to make finer assessments of change. The stimulus which elicited the greatest phobic reaction was assigned the numerical value of one hundred. The state of greatest calm which the phobic person ever experiences is assigned the zero position on the scale. Now, with the upper and lower limits of the anxiety range decided upon, the other phobic stimuli are assigned numerical values within that range. In this case the following numerical values were assigned to the phobic stimuli - real pictures of veins and arteries, and coloured transparencies of veins and arteries rated one hundred; real pictures of internal organs rated ninety five; discussions of veins and arteries rated ninety; coloured transparencies of internal organs rated eighty five; line diagrams of veins and arteries coloured red and blue rated eighty; discussions of internal organs rated sixty; and black and white line diagrams of veins and arteries rated forty.

PHILOSOPHER-SCIENTIST: Was Lynn just asked how upset she remembered feeling when in the presence of those various stimuli which could elicit a phobic reaction?

TINNY: No, the psychologist gathered materials which contained the various phobic stimuli, presented them to Lynn, and asked her to assess her response to them on the agreed upon numerical scale.

PHILOSOPHER-SCIENTIST: If those stimuli elicited the phobic reaction, how could she look at or talk about them without feeling anxious and upset?

TINNY: She couldn't. The psychologist knew that would be the case, so he told Lynn to let him know as soon as she began to feel too uncomfortable to continue. She had to do this several times during the assessment procedure.

PHILOSOPHER-SCIENTIST: Couldn't confronting the phobic person with the things which brought about their phobic reaction during the period of assessment cause some harm?

TINNY: Not if done carefully; and, in this case the psychologist took great care to be aware of Lynn's discomfort. If she had told him that she reacted so severely to one of the items which elicited the phobic reaction that it would cause her to run screaming into a wall, he would not have confronted her with that phobic item so early in the treatment process. As it was, the psychologist used that assessment and quantification period to observe Lynn's verbal and physiological reaction to the various stimuli capable of eliciting the phobic response. He also used that assessment period to introduce another element of the desensitisation process, the relaxation procedure.

PHILOSOPHER-SCIENTIST: How many elements are there to the systematic desensitisation process?

TINNY: Basically there are three elements specific to systematic desensitisation. There is the assessment and quantification of the phobic reaction. There is the introduction of a relaxation procedure. And there is a pairing of those first two elements.

PHILOSOPHER-SCIENTIST: Will every process of systematic desensitisation contain those same three elements?

TINNY: Nothing I ever tell you should be taken as the final, unalterable position on any issue. There is variation in all things, including any individual's perception of truth. I could well imagine the laws of learning being used in vastly different ways to attain the same end, in this instance the elimination of a phobic reaction.

PHILOSOPHER-SCIENTIST: So often I feel I want an absolute answer. I know that is also the case with many people.

TINNY: But you know that is not possible. The nature of the material plane of existence precludes absolute answers. 

PHILOSOPHER-SCIENTIST: Sometimes feelings run counter to knowledge. I accept, though, the purpose of all you say is to approach absolute truth, I do not dismay that it is not yet time to reach the final truth.

TINNY: If anyone accepted my words as absolute truth they would have their freewill curtailed. The best I can hope is that my words will be a positive influence alongside all the other positive influences which exist along the path to absolute truth.

PHILOSOPHER-SCIENTIST: Tell me about the relaxation procedure which was the second element in the treatment of phobias we have been discussing.

TINNY: As part of the assessment and quantification process it was necessary to determine the situation in Lynn's life when she felt most calm. She said that when she was in her bed at night, warm under the covers, with the lights out and music playing on the radio she experienced the greatest calm she ever felt. The psychologist wanted to know that information not only to assign a zero point on the scale of anxiety, but also to use that image when introducing the relaxation procedure. The psychologist discussed with Lynn some of the changes which take place in the mind and body when anxiety occurs. The heart rate increases, breathing becomes more rapid, nervous perspiration occurs, and worrying thoughts race through the mind. He told Lynn that she had the potential to overcome those physical and mental symptoms of anxiety, and that he would teach her how to use that ability.

PHILOSOPHER-SCIENTIST: How did he teach her to overcome the physiological and mental signs of anxiety?

TINNY: First, he went through a relaxation exercise with her, which enables a person to relax different muscle groups independently. This involves starting with the muscles in the feet, tensing the foot muscles, holding that contracted muscle while focusing the mind on the discomfort, then totally relaxing the foot muscles and focusing the mind on how good the muscles feel. The same tensing and relaxing of muscles takes place in the major muscle groups progressing toward the muscles of the head and neck. After tensing and relaxing the foot muscles next to be done would be the calf muscles, thigh muscles, buttocks muscles, stomach muscles, chest muscles, hand muscles, forearm muscles, upper arm muscles, shoulder muscles, jaw muscles, eye muscles, and skull muscles. As each of those muscle groups is being held tense, the mind is focused on the feeling of discomfort this tension brings; and, as each of those groups is fully relaxed the mind is focused on how good it feels to be relaxed. The purpose of this exercise is to increase awareness of the contrast between tense muscles and relaxed muscles; between the discomfort of anxiety and the comfort of relaxation.

PHILOSOPHER-SCIENTIST: Why is it important to be aware of those differences between the tense condition and the relaxed condition?

TINNY: As a person becomes less fearful of previously phobic objects it is important to have as many well understood signs of that lessened anxiety state as possible. The differences between the discomfort of tension and the comfort of relaxation provide an objective measure of change due to lessened anxiety. As the person who had experienced phobic reactions become less fearful, the perception of objective effects of that lessened fear act as reinforcing stimuli which result in further decreased feelings of fear. 

PHILOSOPHER-SCIENTIST: Would you specify the different aspects of learning principles which are active in that change process.

TINNY: The baseline response is the initial fear reaction to the phobic stimulus. The goal response is to be able to express a relatively calm reaction to the phobic stimulus. The conditioning process involves shaping the initial fear reaction into the pattern of a relaxation response. At any stage in that shaping process the degree of the fear reaction is the response subject to conditioning through reinforcement. Each presentation of the phobic stimulus serves as a discriminative stimulus. This simply means that the presentation of the phobic stimulus allows the opportunity to respond with lessened fear, and receive reinforcement from the experience by the realisation of that lessened fear.

PHILOSOPHER-SCIENTIST: So when a person suffering from a phobia is confronted with the object of their fear reaction they could be more fearful than usual, experience their usual amount of fear, or feel less fearful than usual. Each time circumstances allow a lesser degree of fear to be experienced, the realisation of not being so fearful when exposed to the phobic stimulus, as in the past, is a rewarding expedience. This results in an increased probability that the next time the phobic stimulus is encountered a lesser degree of fear reaction will occur.

TINNY: That's true. The more definite the phobic person can be that their fear is decreasing, the greater the significance of the reinforcing experience. The ability to make a clear distinction between tensed and relaxed body conditions is one of the objective indicators of the degree of the fear reaction.

PHILOSOPHER-SCIENTIST: Is this purely a mechanical process? Is it simply the reinforcement of successively reduced fear levels which eliminate the phobic reaction?

TINNY: There are few, if any, purely mechanical processes involved in human consciousness. When people see themselves as being less fearful in the presence of the phobic stimulus the belief develops that they are perhaps not so phobic. As the shaping process further reduces the phobic persons fear response, the belief that they are becoming less phobic increases. The greater the belief of freedom from phobia the lesser the phobic reaction. The lesser the phobic reaction, the greater the belief in the freedom from phobia.

PHILOSOPHER-SCIENTIST: It appears there is a complex interrelationship between behaviour change and its effect on the beliefs which are held.

TINNY: And that same interrelationship exists between beliefs held and their effect on behaviour change.

PHILOSOPHER-SCIENTIST: Do those relationships between beliefs and behaviour have a name?

TINNY: In their fullness such relationships are unnamed. The nature of those relationships is too broad to be covered by any presently existing name. Probably the area of study in psychology called 'cognitive dissonance' comes as close as any to describing the nature of those relationships.

PHILOSOPHER-SCIENTIST: What does the term, cognitive dissonance, refer to?

TINNY: Simply put, the concept refers to the fact that when there is a discrepancy between what we believe and what we do there is a tendency for our beliefs to move in the direction of our behaviour. There is also a tendency in such a situation for our behaviour to move in the direction of our beliefs.

PHILOSOPHER-SCIENTIST: Why would those changes occur?

TINNY: The word, dissonance, can also be thought of as a disharmony. Cognitive dissonance is a disharmony of the mind. When there is a discrepancy between what we think and what we do, a condition of discomfort is created in the mind. The mind, which feels more comfortable with order and harmony than with disorder and disharmony, seeks to overcome the experienced discomfort. Since it is the discrepancy between the beliefs held and the behaviour performed which causes the discomfort, the obvious way to remove the disharmony is for the beliefs and behaviour to be one. To achieve that harmonious condition beliefs tend to move toward behaviour, and behaviour tends to move toward belief.

PHILOSOPHER-SCIENTIST: That all sounds quite reasonable and simple.

TINNY: It is quite reasonable, but the implications are very complex. In the broad sense the effects of cognitive dissonance would be felt in many areas of our lives.

PHILOSOPHER-SCIENTIST: Before we complete the discussion of phobias, I'd like to ask some more questions about cognitive dissonance.

TINNY: That's fine. We tend to drift from one point to another at times, but we always seem able to keep the discussion headed in the same direction. It is the nature of conversation to jump and drift.

PHILOSOPHER-SCIENTIST: In this way we can address the holistic body of truth we are seeking more completely than we could in any more formal discourse.

TINNY: I feel the manner of our discussion represents the freedom of mind which is itself part of the truth we seek.

PHILOSOPHER-SCIENTIST: That was very insightful of you to realise that. You are right, the message of truth expressed in this discussion exists not only in the words themselves. Just as there are many levels to existence, there are many levels to this discussion.

TINNY: Well, I have found our talk very enjoyable and enlightening so far. I feel I have learned much; but, I also feel I have always known most of the thing we have discussed.

PHILOSOPHER-SCIENTIST: As I said in the beginning, I would be helping you to better understand that which you already know. Every person in the world knows more of the true nature of reality than that of which they are aware. When humanity takes the next quantum leap of consciousness, minds will be opened to a fuller realisation of that which is held within.

TINNY: Knowledge of truth is the natural condition of human consciousness, isn't it?

PHILOSOPHER-SCIENTIST: It is indeed.

TINNY: You can ask me those questions about cognitive dissonance now if you want.

PHILOSOPHER-SCIENTIST: One of the things we discussed earlier was the self-fulfilling prophecy. The resulting effect of the self-fulfilling prophecy was that anything a person believes will happen becomes more likely to happen. Does cognitive dissonance have anything to do with the self-fulfilling prophecy affect?

TINNY: Consciousness at the human level becomes complex almost beyond present understanding. There are many factors which result in our beliefs becoming more likely to be our reality. Some of those factors we are aware of, and some we do not yet understand. Among those factors of which we are presently aware, cognitive dissonance is a major influence in the occurrence of the self-fulfilling prophecy.

PHILOSOPHER-SCIENTIST: Are people always aware when they are in a state of cognitive dissonance?

TINNY: Although I described cognitive dissonance as a discomfort of the mind, we are most often not consciously aware of the condition.

PHILOSOPHER-SCIENTIST: It seem as if we would be quite easily aware of any mental discomfort and the causes of that discomfort.

TINNY: It is well within human potential to be fully aware of the condition and the circumstances of cognitive dissonance. As in many realms of human endeavour, most people fail to realise their potential. While the mental discomfort is invariably perceived, the causes are seldom known.

PHILOSOPHER-SCIENTIST: When we fail to be aware of the reality of our circumstances it greatly increases the chance of making wrong decisions in our lives.

TINNY: That's right, we must know truth in all things to maximise our developmental progression.

PHILOSOPHER-SCIENTIST: Is it only individuals who experience the effects of cognitive dissonance?

TINNY: The effects of cognitive dissonance are experienced not only by individuals, but by social groups of all sizes. Indeed, all of human society can be affected by this type of disharmony of the collective mind. When there is a discrepancy between any widely held belief in society and the behaviour of society in respect to that belief, then the collective mind of society experiences discomfort. The result is the same as in the individual. Social beliefs tend to move toward the ongoing behaviour patterns, and social behaviour tends to move toward the widely held beliefs.

PHILOSOPHER-SCIENTIST: Wouldn't times of discomfort to the collective mind of society result in major changes in beliefs and behaviour as an attempt was made to bring the two into harmony?

TINNY: Depending on what beliefs and behaviours are causing the disharmony in the collective mind the social changes may be small or large. Through the course of human history some of those states of cognitive dissonance, affecting the collective mind, have been resolved in ways which have brought about major social upheaval.

PHILOSOPHER-SCIENTIST: You say that cognitive dissonance results in behaviour moving toward belief, and belief moving toward behaviour. Does the movement of behaviour toward belief equal the movement of belief toward behaviour?

TINNY: There is no fixed proportion of change that either makes toward the other.

PHILOSOPHER-SCIENTIST: What then determines whether behaviour moves more toward belief, or belief moves more toward behaviour?

TINNY: There are many factors which determine whether it is behaviour that changes most in the direction of belief, or whether it is belief that changes most in the direction of behaviour. Chief among those factors is the influence of the social environment.

PHILOSOPHER-SCIENTIST: Would you give me an example of that social influence?

TINNY: As usual, I don't want to claim the examples I give are actually the way things happened. It is the understanding of a general process which is of importance, not the specific example.

PHILOSOPHER-SCIENTIST: Does that mean your example will not be an actual account of social change?

TINNY: No, it only means there is no obligation for examples of this type to be factual accounts. With that said, I'll use the example of women smoking. There was a time when the belief was widely held that it was quite a terrible thing for a woman to smoke a cigarette. Most people accepted that restriction, and virtually no women smoked. In that case, there was little effect from cognitive dissonance since beliefs and behaviour were in harmony. Then behaviour changed as some women began to smoke. The behaviour changed while social beliefs remained the same. Then the effect of cognitive dissonance became a reality in the minds of many. Some women who smoked felt guilty about it. Some women who, seeing other women smoke, would have liked to smoke, but didn't because they thought it was wrong. And, men and women both experienced discomfort because women they saw or knew were smoking. By that time there was considerable discomfort present in the minds of many people. This discomfort was due to the various discrepancies which now existed between beliefs and behaviour, in regard to the issue of whether or not women should smoke. There were two ways in which that condition of disharmony could have been resolved. Behaviour could have moved back toward beliefs, and women could have quit smoking. Or, the other option was that beliefs could have moved toward behaviour, and people could have generally accepted that women smoking was acceptable. The second option was the one chosen. The influence of the social environment soon heavily supported the acceptability of women smoking. It became almost socially unacceptable to doubt the rightness of women smoking. Belief changed from general disapproval of women smoking to the widely held belief that it was acceptable, perhaps even desirable, for women to smoke. Behaviour and belief once again established a harmony, with a very large proportion of women smoking and that behaviour being widely approved. 

PHILOSOPHER-SCIENTIST: Was that the end of the process of cognitive dissonance regarding women smoking?

TINNY: No. That wasn't the end of it, further changes were to take place. This time, rather than behaviour changing and bringing disharmony, it was beliefs that were to change first. A general public awareness developed that cigarette smoking was a very unhealthy thing to do. That was true for both men and women; but, because women have the special role as bearers of children, it was discovered to be worse for women. By smoking cigarettes women were not only harming themselves, but were also damaging their unborn children. As health, physical fitness, and realisation of responsibility to unborn children became important and widely held beliefs within our society, the collective consciousness once again began to experience cognitive dissonance. This renewed experience of cognitive dissonance in society came about because the behaviour of the many women who smoked was once again coming to be in opposition to the widely held beliefs. As always, there are the same two ways to reduce that conflict. Behaviour could move toward belief, women could quit smoking. Or, the belief could move toward behaviour, women smoking could once again receive wide public acceptance. This time the first option is the one being chosen. Many women, and happily men also, are beginning to give up smoking. Once again, a position of harmony is being approached where there will be less effect from cognitive dissonance because there will be less discrepancy between belief and behaviour.

PHILOSOPHER-SCIENTIST: That example you gave is only one of many which have taken place during recent times, isn't it?

TINNY: During recent times much human behaviour has strayed far from society's long held system of beliefs and values. Vast numbers of the populace suffered great mental trauma as that discrepancy between beliefs and behaviour widened. So great was this hurt that, virtually overnight, socially held beliefs and values shifted to keep pace with changing social behaviour. In that way cognitive dissonance was reduced, mental pain was eased.

PHILOSOPHER-SCIENTIST: It sounds like human society has found a successful strategy to avoid discomfort of the collective mind.

TINNY: No, it was not really a successful strategy.

PHILOSOPHER-SCIENTIST: Why isn't that a successful way to reduce the mental trauma brought about by human social behaviour moving away from long held beliefs and values?

TINNY: The cost was far too great.

PHILOSOPHER-SCIENTIST: Would you explain what you mean?

TINNY: We once discussed the fact that all levels of material form, including the human level, must act in harmony with natural law. It is possible to vary to some degree from that natural order, but if the degree of variance is too great there is a penalty. The penalty, if the divergence becomes extreme, is the termination of that particular line of material development. Natural law must be followed. If the divergence of the human race reaches that disastrous extreme, the result will be the extinction of the species. Many of the human behaviours which strayed from society's long held beliefs and values also diverged from the natural order. It was bad enough that behaviour violated natural law, but when belief followed behaviour in order to reduce mental discomfort the future of the human species was put at dire risk.

PHILOSOPHER-SCIENTIST: I see now why you say the cost was too high. We cannot afford to put the human race at risk to eliminate the mental trauma of cognitive dissonance.

TINNY: And neither could humanity continue to exist in that state of mental trauma.

PHILOSOPHER-SCIENTIST: Why did human behaviour in recent times begin to stray so greatly from the long established beliefs and values of human society?

TINNY: Those long held beliefs and values underwent scrutiny and reassessment based on a newly emerging worldview. They were found wanting. Those cherished beliefs and values did not appear to fit in the grand scheme of that newly emerging worldview.(Temporary end.)

[In August of 1987 it appeared that that there would not be time to complete either Vol. II or Vol. III, which were being written simultaneously. This is what remains of a shortened ending written at that time. The final pages of this ending have been lost. This shortened ending has been included in the publication of Vol. III in Indonesia and Malaysia.]

(TINNY continued from "...emerging worldview.")

I, ...I can't go on.

PHILOSOPHER-SCIENTIST: Why not?

TINNY: I had thought we would have unlimited time to complete our discussion; but, I suddenly realised it could end at any moment now.

PHILOSOPHER-SCIENTIST: That's true.

TINNY: You will be leaving the material world soon, won't you?

PHILOSOPHER-SCIENTIST: Circumstances have changed, as they tend to do in the material realm; so I must answer, yes. It is highly probable that I will be leaving soon.

TINNY: That's not fair. We have so much more to talk about; I have so much more to learn from you.

PHILOSOPHER-SCIENTIST: Whatever must be, must be; whether it seems fair or not. Our discussion must now change direction, even though it is not quite finished yet. Since my time in the material world may end at any moment, I would suggest that we spend the rest of our time together talking about anything you would like. It would have been nice if we could have continued our discussion in the carefully planned series of small developmental steps toward a full understanding of the knowledge of the unified theory of existence; but, since that is not to be, we must make the best of that changed plan. Besides, in reality, you have nothing left to learn from me that you couldn't find already present in your own consciousness if you had to.

TINNY: Have I really progressed that far?

PHILOSOPHER-SCIENTIST: You are in constant contact with perfected consciousness. There is no knowledge which is not yours if you seek it.

TINNY: Am I unique in having this constant contact with perfected consciousness?

PHILOSOPHER-SCIENTIST: No, everyone is in constant contact with perfected consciousness. Unfortunately, many are not yet fully aware of this contact and therefore receive only part of the knowledge of absolute truth.

TINNY: Now it seems like you are being very mystical.

PHILOSOPHER-SCIENTIST: Does that bother you?

TINNY: Not really. Mystical knowledge is spiritual knowledge; and, the world can surely use a bit more spirituality. As long as we don't diverge from truth then the distinction between the spiritual and the material is only a matter of language. All truth is connected as part of the unified whole.

PHILOSOPHER-SCIENTIST: Your openness to truth is one of your greatest assets. Sometimes the same truth can be expressed in scientific terms, or in spiritual terms. If a person's mind is only receptive to scientific language then they might fail to see truth when presented in spiritual terms; or, if a person's mind is only receptive to spiritual language then they might fail to see truth when it is presented in scientific terms. Such limits on understanding are not necessary, and only serve to hinder our progression to perfection.

TINNY: As we continue our discussion can we feel free to inquire into, and speak about, truth in many different ways.

PHILOSOPHER-SCIENTIST: Our minds have reached a degree of harmonious union where I am sure we will have no difficulty understanding each other no matter how we speak of truth.

TINNY: Can we also be free to jump quickly from topic to topic, and move swiftly from idea to idea?

S: Since our discussion may fast be coming to an end we should set no more limits on how we should proceed. What is now most important is that we leave nothing unsaid.

TINNY: I like that feeling of freedom.

PHILOSOPHER-SCIENTIST: You are deserving of that freedom, it is your heritage.

TINNY: Now that we are not limited to the formal discussion of the laws of learning, I would like to know how all of human society can come to understand the new worldview presented in the unified theory of existence.

PHILOSOPHER-SCIENTIST: As with many of the questions we consider, this one has no simple answer. As we attempt to find the answer to how all of human society can come to understand this new, more correct worldview, we must first determine how the consciousness of the individual develops. We often refer to that unique consciousness developed by each individual as their personality.

TINNY: I see your reasoning. Once we know how individual consciousness, or personality, develops we will be better able to know how individual consciousness can change. And, after we know how individual consciousness can change, then, since human society is made up of the consciousness of billions of individuals, we would be better able to understand how all of human society can change and come to hold a new worldview.

PHILOSOPHER-SCIENTIST: Right. Once we know how one person develops and changes then we will have a pretty good idea how society develops and changes.

TINNY: You're not going to come right out and tell me the answer to my question, are you?

PHILOSOPHER-SCIENTIST: As usual there is really no need to. So far you have always proven to have the answers yourself, even if you didn't know at the time that you did. I only help you unlock the treasure chest of knowledge which exists in your mind, using questions as the key.

TINNY: It's certainly a lot more fun to learn that way; so go ahead and ask.

PHILOSOPHER-SCIENTIST: I would like you to begin by giving me a good, comprehensive definition of personality.

TINNY: Personality is the complex of characteristics that distinguishes a particular individual, and includes that individual's tendencies to interact with, perceive, react to, or otherwise meaningfully influence or experience their environment.

PHILOSOPHER-SCIENTIST: That is an excellent definition of personality. It is very objective and very accurate. Your definition of personality also fits very closely with the definition you gave of consciousness. You described consciousness as the ability to perceive and react appropriately to the environment.

TINNY: I guess that's not surprising, since personality is a word we use to describe the expression of individual consciousness at the human level of existence.

PHILOSOPHER-SCIENTIST: Does your definition, which sounds very scientific, do justice to the beautiful diversity of the expression of human personality?

TINNY: As we seek to perfect our understanding of all things, the objectivity of scientific inquiry can be of great assistance to us in that quest. We can better understand even that which is beautiful by objective contemplation without losing the tiniest bit of our recognition and appreciation of that beauty.

PHILOSOPHER-SCIENTIST: I'm glad of that, because I wouldn't want to lose my deep appreciation of your delightfully charming personality just because I am being honest and objective in my perception of you.

TINNY: You say a lot of very nice things about me.

PHILOSOPHER-SCIENTIST: It is extremely important to the development of a healthy personality that we hear good things about ourselves, and that our positive qualities are recognised. 

TINNY: The development of personality must be a very complex process.

PHILOSOPHER-SCIENTIST: Does individual consciousness, personality, just develop haphazardly, or does personality develop according to some specific set of rules?

TINNY: Since all development on the material plane of existence follows certain rules or laws, then personality as it develops must also follow some set of rules.

PHILOSOPHER-SCIENTIST: What set of rules governs the development of our personality?

TINNY: The development of human personality is governed almost entirely by the laws of learning which we discussed earlier.

PHILOSOPHER-SCIENTIST: Are you saying that the amazingly complex and diverse range of characteristics which go to make up each unique human personality are determined by the same set of rules that you once used to teach a chicken to turn circles while standing on one leg?

TINNY: That is exactly what I am saying. All behaviour, regardless of whether it is extremely simple or unbelievably complex, is determined by the same set of rules, the laws of learning.

PHILOSOPHER-SCIENTIST: You just said that all behaviour is determined by the laws of learning; but, our personality isn't only our actions, it also includes our thoughts and our feelings.

TINNY: As we discussed earlier, behaviour refers to all activity, to all our responses. If we wave our arms that is a directly physical behaviour with a small mental aspect. When we speak that is also a behaviour, although less directly physical because speech has a considerable mental aspect. When we think a thought or feel some emotion that also is a behaviour, although it is almost entirely mental having virtually no observable physical component. Thinking and feeling are considered to be mental responses.

PHILOSOPHER-SCIENTIST: Is there any physical aspect to our thoughts and feelings?

TINNY: Our thoughts and feelings are very much physical activities. 

PHILOSOPHER-SCIENTIST: If our thoughts and feelings are physical activities then why can't they be observed?

TINNY: The answer to that question goes back to our earliest discussions about the nature of physical existence. Our bodies are made up of physical matter. Our physical bodies are made up of an extremely complex grouping of subatomic particles; mainly protons, electrons, and neutrons. When large groupings of those subatomic particles, say for instance those subatomic particles which make up an arm, all move together then we have no difficulty observing that movement. Our brains are also made up of physical matter. Whenever we think any thought or experience any feeling there is, because of the way that the mind works, a movement of an infinitesimal number of subatomic particles in the brain when compared with the multitudes which make up an arm. Not only are there many fewer particles of matter involved in thinking a thought than in moving an arm, but the subatomic particles of the brain, involved in thinking a thought, move distances which are much less than the smallest we are easily capable of perceiving.

PHILOSOPHER-SCIENTIST: So the reason we cannot see thoughts or feelings as they occur is not only because they take place inside the brain. We cannot see them because of the small size and relatively small number of subatomic particles involved, and the small distances they travel.

TINNY: That's right; although thoughts and feelings are in reality behaviours just as much as moving the arm is a behaviour, they cannot be seen because thoughts and feelings are made up of subatomic particles which are too small and too few to be seen, moving distances which are too minute to be noticed.

PHILOSOPHER-SCIENTIST: All right, I must agree that thoughts and feelings are indeed behaviours; but, since you say that the development of individual human consciousness is determined by the laws of learning, this would mean that our personality is learned. Surely we are more than the sum total of our past learning experiences.

TINNY: I understand the concern you are expressing. It would seem to devalue the importance of the individual human being if our most unique characteristic, our personality, were nothing more than the combined effect of our past interactions with our environment. That very understandable concern doesn't change the reality of our nature. The physical body of each individual is a grouping of subatomic particles, those particles being no different from the subatomic particles which make up the body of any other individual. It is the particular learning experiences which each grouping of subatomic particles making up a human body undergoes that sets each individual apart as unique, different from all other human beings. This fact of our existence does not in any way diminish our unique importance as an individual. Without the effect of learning experiences as we interact with our environment we would have no exciting, creative, and beautiful differences between individuals. Without the effect of learning experiences we would not even be dull, boring, identical human beings; we would be nothing more than meaningless blobs of protoplasm, having no more personality than an amoeba.

PHILOSOPHER-SCIENTIST: It always seems hard to give up setting the characteristics of human beings apart from all other aspects of existence in the physical universe.

TINNY: It is very difficult for us to realise and accept we are truly part of the material existence, that our essential nature is identical with the nature of the universe around us. We are one with the universe. Whatever we come to know of the universe around us, we come to know of ourselves. We are subject to the same influences which affect all other aspects of the physical universe. We are affected by the laws of physics, we are affected by the laws of chemistry, we are affected by the laws of biology, and we are affected by the laws of learning. Because we had for so long mistakenly believed ourselves to be separate from all that existed around us it became important to create a belief system which set us apart from the world around us. To maintain these beliefs in our separate, even special, nature in the face of a great deal of contradictory evidence we accepted conventions of thought which required a different language and a different conceptual basis to be used when describing ourselves. It is the remaining effect of this long history of perceived separateness which, even now, makes us sometimes feel uncomfortable using objective scientific terms to describe a human characteristic such as personality as having been determined by the sum total of the individual's past learning experiences.

PHILOSOPHER-SCIENTIST: It will be good when we are no longer limited by beliefs which require us to deny truth to maintain an illusion. As we seek to attain perfection in every aspect of our being we must give up all illusions so that we can be fully open to the true nature of our existence. 

TINNY: So we should now have no difficulty accepting that each human being becomes a unique individual as determined by the sum total of their interactions with the environment, their past learning history.

PHILOSOPHER-SCIENTIST: I noticed that you included the laws of learning with the laws of physics, chemistry, and biology. It would seem that learning has a different essential nature than physics, chemistry, and biology. Are you saying that even though learning seems so different from the rest they are actually all of the same essential nature?

TINNY: Chemistry seems very different than physics, but chemistry is based on physics. Biology seems very different than physics and chemistry, but biology is based on physics and chemistry. And, while learning seems very different than physics, chemistry, and biology, learning is based on physics, chemistry, and biology.

PHILOSOPHER-SCIENTIST: It is fairly easy to understand the relationship of chemistry to physics, and even possible to understand the relationship of biology to chemistry and physics; but, it is extremely difficult to conceive of the relationship of learning to biology, chemistry, and physics.

TINNY: The most basic relationships between matter and energy in the physical universe are described by the laws of physics. These laws of physics are seen clearly when we look at how simple subatomic particles unite together to form the various elements, atoms, which make up all physical objects. Atoms do not always remain alone, but often unite with other atoms to form the various molecules. These somewhat more complex relationships between matter and energy are described by the laws of chemistry. Just as atoms do not always remain in isolation, neither do molecules. Molecules, when they unite with other molecules, form the various plants and animals of our world. These very complex relationships between matter and energy are described by the laws of biology. At each of these three levels of material development, the atomic, the molecular, and the biological, there are distinctly different degrees in the ability to perceive the environment, and there are distinctly different patterns of interaction with the environment. At the atomic level it is the laws of physics which generally describe those abilities to perceive and the patterns of interaction. At the molecular level it is the laws of chemistry which generally describe those abilities to perceive and the patterns of interaction. And, at the level of plants and animals it is the laws of biology which generally describe those abilities to perceive and the patterns of interaction. 

PHILOSOPHER-SCIENTIST: I have to stop you before you go on. It seems clear from what you have said about physics, chemistry, and biology what you must next say about learning. It would appear that the next step in the logical progression you have been presenting, since you have already stated that learning is based on physics, chemistry, and biology, is to say that just as atoms and molecules do not always remain in isolation, but unite to form some new form of material existence, biological lifeforms will not always remain in isolation, but will also unite to form some new form of material existence; and, that these still more complex relationships between matter and energy are to be described by the laws of learning. While there was a clear logical progression from the laws of physics and atoms to the laws of chemistry and molecules, then on to the laws of biology and biological lifeforms, the plants and animals, it seems that at this point the logical progression breaks down. While we are expecting a new form of material existence, to be the result of biological lifeforms joining together, we find that new level in the long developmental progression to be the human species. It seems obvious that human beings are not made up of a collection of plants and animals as atoms are made up of a collection of subatomic particles, as molecules are made up of a collection of atoms, or as plants and animals are made up of a collection of molecules. The physical bodies of human beings are made up of a collection of molecules in the same way that the physical structure of plants and animals are made up of a collection of molecules.

TINNY: You are right, of course, in saying that the bodies of human beings are made up of a collection of molecules just as are the bodies of all different biological lifeforms. I hope, that besides questioning the correctness of the logical progression of material existence I have been presenting, you will not also be trying to make the point that human beings must be animals rather than a new form of material existence just because the physical bodies of both animals and human beings are made up of a collection of molecules.

PHILOSOPHER-SCIENTIST: We established that human life constituted a new level of material existence, separate from the animal level, when we earlier discussed the process of envolution. I can have no doubts on that issue. I only question the reasoning by which you reached the conclusion that the laws of learning are related to the laws of physics, chemistry, and biology. It seems that the line of reasoning which you took requires you to conclude that human life is made up of a collection of plants and animals. So, how can you hold to that line of reasoning while you admit that the physical bodies of animals and human beings are both made up of a collection of molecules?

TINNY: What you saw to be a flaw in the developmental progression of material existence, which I was presenting, turns out not to be an error at all; but, instead, is one further piece of evidence illustrating the special role that human life has in the overall development of material existence. Just as human life is at the turning point where freewill for the first time has the potential to exert a greater influence on the further development of material existence, than does the imposition of will by force, human life is also at the turning point where the process of material development changes direction. According to the unified theory of existence, the basic material, the subatomic particles, of the physical universe exist for a certain purpose. The purpose of material existence is to progress toward perfection in every aspect. It is through the process of envolution that all physical forms progress toward perfection. From the beginning of the physical universe, when light is first transformed into subatomic particles, the process of envolution is constantly working to ensure that those simple particles of matter eventually unite together in such a way as to become self-aware, to become conscious of their own existence and of their true nature. It was when human life developed on our planet that this milestone was reached. After human level, self-reflective consciousness is attained the final goal of the process of envolution remains the same, perfection in every aspect; but now, material existence having become self-aware, a different path to perfection must be travelled. No longer is it necessary for the process of envolution to gather together and mould increasingly greater numbers of subatomic particles into combinations of increasingly greater complexity. The further progression toward perfection of material existence, once self-reflective consciousness developed in human life, no longer takes place through the development of physical form. Self-reflective consciousness is the first step in the new direction which material existence must take to achieve the ultimate goal of perfection in every aspect. Subatomic particles could not, given the limits of their consciousness, approach perfection through the exercise of free-will. So, envolution required that those basic particles of matter form into groups, becoming atoms and expressing a greater degree of consciousness. Atoms still could not, given the limits of their consciousness, approach perfection through the exercise of free-will. So, envolution required that those simple atoms form into groups, becoming molecules and expressing an even greater degree of consciousness. And, neither were molecules, given the limits of their consciousness, able to approach perfection through the exercise of free-will. So, envolution required that those increasingly complex molecules form into groups, becoming biological life, the plants and animals, and expressing a much greater degree of consciousness. Even the comparatively very high degree of consciousness expressed by biological lifeforms was not sufficient to allow perfection to be approached through the exercise of free-will; but, before envolution was required to once again seek higher consciousness, through organising biological life-forms into groupings of greater complexity, the long sought after self-reflective consciousness arose out of the highest levels of biological life. Finally, after billions of years of material development, the degree of consciousness expressed at the human level of existence had reached the level which was necessary to allow perfection to be approached by the exercise of free-will.

PHILOSOPHER-SCIENTIST: Now that self-reflective consciousness, capable of continuing the quest for perfection through the exercise of free-will has arisen out of human life, will envolution have any further role in the development of material existence?

TINNY: Envolution is the name of the process by which material existence progresses toward perfection. Before physical form reaches the level at which free-will can take responsibility for continued progress toward perfection, the effect of envolution is expressed through the imposition of external forces. Examples of these external forces are described by the laws of physics, chemistry, and biology. After physical form reaches the level at which free-will can take the responsibility for continued progress toward perfection, the effect of envolution is expressed through allowing internal direction. An example of this internal direction is described by the laws of learning. Envolution is not an external process or an internal process, the particular influence of envolution at any given time is determined by the particular stage of development material existence has achieved.

PHILOSOPHER-SCIENTIST: You say that learning is the way that human life, freed from reliance on external control, can progress toward perfection through the exercise of free-will; but, isn't it true that animals, still bound to progress toward perfection through the imposition of external control, are also influenced by learning?

TINNY: Yes, that is true; all animals can learn.

PHILOSOPHER-SCIENTIST: You have said that animal life was governed by the laws of biology, and that human life was governed by the laws of learning; but, if animals are also influenced by learning then how can you say that learning is special to the human level of existence?

TINNY: Atoms, while predominantly governed by the laws of physics, are also influenced by the laws of chemistry. Molecules, while predominantly governed by the laws of chemistry, are also influenced by the laws of biology. And animals, predominantly governed by the laws of biology, are also influenced by the laws of learning. Atoms cannot fully utilise the potential of the laws of chemistry. Molecules cannot fully utilise the laws of biology. And, animals cannot fully utilise the laws of learning. It was not until self-reflective consciousness became manifest in human life that the laws of learning could achieve their fullest potential. It is for that reason I said that the laws of learning were special to the human level of existence.

PHILOSOPHER-SCIENTIST: It appears that there is no very clear distinction between the laws which govern the progressive development of the different levels of physical existence.

TINNY: Time and again when we humans give a name to some particular aspect of reality which we have perceived, we come to believe that name truly describes some part of existence which is separate and distinct from all else. In reality, there is no separation between the laws of physics, the laws of chemistry, the laws of biology, and the laws of learning. The only separation between those laws exists in our minds. 

PHILOSOPHER-SCIENTIST: Are you saying that instead of being separate the laws of physics, chemistry, biology, and learning are actually all part of one greater law?

TINNY: True, there is only one primary law.

PHILOSOPHER-SCIENTIST: How would you describe that one primary law?

TINNY: That given the opportunity, all matter will seek to organise in such a way that the ability to perceive and react appropriately to the environment progressively moves toward perfection.

PHILOSOPHER-SCIENTIST: Why then do we see the laws of physics, chemistry, biology, and learning as separate?

TINNY: Every bit of matter in the physical universe acts in accord with the one primary directive, to progress toward perfection. Atoms act in accord with their unique nature; and, since atoms act faithfully in accord with their true nature, we describe that behaviour as following the laws of physics. Molecules act in accord with their unique nature; and, since molecules act faithfully in accord with their true nature, we describe that behaviour as following the laws of chemistry. Biological life, the plants and animals, act in accord with their unique nature; and, since plants and animals act faithfully in accord with their true nature, we describe that behaviour as following the laws of biology. And, I would like to say that human beings also act faithfully in accord with their true nature; but obviously I can't, because we don't.

PHILOSOPHER-SCIENTIST: Don't the laws of learning affect human beings in any predictable manner?

TINNY: The laws of learning are totally predictable in their affect on human beings. The reason that we do not always act faithfully in accord with our true nature is not because the laws of learning do not affect us. We don't act in accord with our true nature because we use our free-will to create an environment in which we learn very effectively to act in opposition to our true nature.

PHILOSOPHER-SCIENTIST: That seems like a very foolish thing to do.

TINNY: It is indeed a foolish thing to do. At every level of material existence, the only successful path to follow is to faithfully act in accord with the true nature of that level.

PHILOSOPHER-SCIENTIST: Is there some point where the laws of physics stop, and the laws of chemistry begin? Likewise, is there some point where the laws of chemistry stop, and the laws of biology begin; and, where the laws of biology stop, and the laws of learning begin?

TINNY: There are no beginnings or endings to any of those so-called laws. The lawful activity of material existence, as it progresses toward perfection, follows one continuous, though diverse, path. When the application of the laws of physics reach the next higher level of complexity they are perceived as a new set of laws, the laws of chemistry. When the laws of chemistry reach the next higher level of complexity they are perceived as a new set of laws, the laws of biology. When the laws of biology reach the next higher level of complexity they are perceived as a new set of laws, the laws of learning. The same lawful activity of matter which we describe as the laws of physics becomes part of the laws of chemistry. The same lawful activity which we describe as the laws of physics and chemistry becomes part of the laws of biology. And, the same lawful activity which we describe as the laws of physics, chemistry, and biology becomes part of the laws of learning.

PHILOSOPHER-SCIENTIST: Is even human learning based on the laws of physics, chemistry, and biology?

TINNY: Yes. It is through the laws of physics, chemistry, and biology that human learning takes place.

PHILOSOPHER-SCIENTIST: Would it be true to say that human learning has its ultimate origins in the laws of physics?

TINNY: That's true; all learning, at its most essential level, is based on the laws of physics.

PHILOSOPHER-SCIENTIST: Since learning, at its most essential level, is based on the laws of physics, would it be possible to explain learning in terms of the laws of physics?

TINNY: Learning could be explained by the laws of physics, chemistry, and biology, just as it can be explained by the laws of learning.

PHILOSOPHER-SCIENTIST: Can you explain learning according to the laws of physics, chemistry, and, biology?

TINNY: I might be able to; but, I don't think I could do a very good job. Given the present state of human knowledge, not all that much is known about how learning takes place regardless of which set of laws are used to provide an explanation.

PHILOSOPHER-SCIENTIST: We have several times during our discussion gone to, and beyond, the present limits of human knowledge. I would like you to try and explain learning according to the laws of physics, chemistry, and biology. To do so will help us to better understand the laws of learning. Just do the best you can given what you already know. I won't expect you to have perfect knowledge of this new and complex subject. You have already provided some insights into the basic physical processes of learning when you described holistic analysis as a way to understand the workings of the mind. Let's first try to analyse a simple learning experience in terms of what happens at the subatomic level.

TINNY: Are you sure you want me to do this? I know already that the answers I must give to such questions may not be very accurate.

PHILOSOPHER-SCIENTIST: As the search for truth enters uncharted waters there will always be difficulties in describing what has been found. I can accept that these early attempts to describe learning at the most basic physical levels will be less than totally accurate. Those attempts will though, I'm sure, provide the beginnings of a framework upon which later seekers after truth, viewing the lawful activity of material existence at all levels, can build a comprehensive understanding of the learning process.

TINNY: If you can accept that the specifics of my answers may not be highly accurate, then I will feel more comfortable answering questions concerning the basic physical processes which underlie all learning. Although I don't feel great confidence about the specifics of learning at the basic physical levels, I am quite certain that my understanding of the physical processes underlying learning is generally true.

PHILOSOPHER-SCIENTIST: Often that which is general is of more value than that which is specific.

TINNY: I know what you mean. Often when I am discussing some subject I will give only general examples, staying away from specifics.

PHILOSOPHER-SCIENTIST: It is often claimed that to do so, offer general examples rather than specifics, is not a fair way to debate any point.

TINNY: Whether offering generalities is considered to be a fair tactic or not depends on the purpose of the debate. If the debate is in reality a contest, with the participants desperately desiring to win this contest, then it would indeed seem unfair to those participants if general examples were used, because it requires very powerful evidence to successfully attack a general example. The very nature of general examples is to be strong; while the nature of specific examples is to be weak. General examples are strong because they must have a very broad base of support in order to become general examples. Specific examples are weak because of their comparatively narrow base of support. But, if the purpose of debate is, as I firmly believe it should be, purely to achieve a greater understanding of truth, then the use of general examples is both fair and right. General examples bring with them supportive links to a wide range of other areas of knowledge.

PHILOSOPHER-SCIENTIST: Well then, lets find out what you can tell me about learning as a basic physical process. Let's analyse a simple learning experience in terms of what happens at the subatomic level.

TINNY: I'll do my best.

PHILOSOPHER-SCIENTIST: We can use the circumstances of your first learning experiment with a chicken called Aphrodite as our example. If you had Aphrodite in an experimental learning chamber, what would be a very simple behaviour you could teach her using positive reinforcement?

TINNY: Since the experimental chamber has a light behind a clear disk which acts as a switch when pushed, I could teach her to peck at that light whenever it is turned on. Each time Aphrodite pecked that light a food tray in the wall under the light would pop up, giving her access to some grain to eat.

PHILOSOPHER-SCIENTIST: That would be positive reinforcement of a continuous schedule.

TINNY: Right. In that particular example of operant conditioning the response to be reinforced is pecking at the light. The reinforcing stimulus is the grain, which is given contingent on the light being pecked. Since access to the grain is provided each time the light is pecked the schedule of reinforcement is continuous.

PHILOSOPHER-SCIENTIST: The scientific language by which learning is described can be quite hard to get used to.

TINNY: Any new language is hard to get used to at first; but, once we become used to that new language, it becomes as easy and as comfortable as the old language.

PHILOSOPHER-SCIENTIST: I would like you to keep using that scientific language when you describe the learning process. Even though that scientific language is a bit difficult to get used to I greatly appreciate how accurately and objectively the process of learning, which seems so hidden and subjective, can be described.

TINNY: Even when I think about my own behaviour and learning, or that of others, it helps me to use those scientific terms in my mind. By using that scientific language I find I can better understand the influences upon my behaviour; and, I have much greater control over the direction my life takes as I develop into adulthood.

PHILOSOPHER-SCIENTIST: As always, the greater the amount of knowledge the greater the ability to exercise free-will. It is for this reason that I want you to understand how learning takes place at all different levels. And, when this greater understanding of how learning takes place becomes widely known throughout human society, then humanity as a whole will be better able exercise free-will. Once the human race has achieved this greater ability to act out of free-will, rather than be pushed around by external forces, we will be able to live more fully in accord with our true nature, which is peaceful and loving.

TINNY: In my own life I can see that happening. The more I come to know of the true nature of reality the more I desire to be a peaceful and loving person; and, the better able I become to use my free-will to choose peaceful and loving thoughts, peaceful and loving words, and peaceful and loving deeds. If I find my desire to live in a peaceful and loving manner increasing as my knowledge increases, and if at the same time my ability to exercise my free-will also increases, thus allowing me to more successfully choose to follow the path of peace and love, then what happens to me as an individual must be expected to happen to all of the human race as soon as a new, more correct worldview permeates the consciousness of humanity.

PHILOSOPHER-SCIENTIST: It can be no other way. If the collective consciousness of human society comes to possess a new, more correct body of knowledge then humanity will move further along the path to perfection. Any place further along the path to perfection from where we are now will definitely be more peaceful and loving. In fact, any place further along the path to perfection from where we are now will necessarily be better in every positive characteristic. 

TINNY: With all those wonderful things coming in my future, if only I will do my part to progress as an individual, it gives me a great deal of motivation to better myself.

PHILOSOPHER-SCIENTIST: Well then, let's get back to our discussion of the basic physical processes which underlie learning. Using the conceptual tool of a holistic analysis to provide some insights into the mind of a chicken, explain how the circumstances in Aphrodite's environment resulted in her learning to peck at a light to get food from the perspective of physics, chemistry and biology.

[This is a short, temporary ending written for publication in Nigeria, September, 1990.]


Due to circumstances in the life of the author, this volume of the Unified Theory of Existence has been published incomplete. Volume III was to have consisted of two parts - an overview of the laws of learning; and, a discussion of the process by which the knowledge presented in the unified theory of existence could be used to help usher in the more peaceful, loving world which is our destined future. The material included in this unfinished work is an almost complete presentation of the first part, the laws of learning.


Luckily, the means by which the unified theory of existence can be used to help us transform our human society into a virtual utopia can be generally described in only a few words. All that need be done is to teach the positive, more objectively accurate worldview presented in Volume One of the unified theory of existence trilogy, and the understanding of the laws of learning presented in Volume Three, to a social group of any size(up to and including the whole of the human race); and, that social group will naturally move toward the more full expression of everything which is good and right, to the perfect manifestation of all positive characteristics. The larger the size of the social group, and the more effectively the knowledge contained in the unified theory of existence is taught, the quicker and more significant will be the progression toward all things good and right.


The knowledge presented in the unified theory of existence, although being of a high intellectual level, can be taught in a way that is made easily understandable to those of any age or academic background. Anyone who understands the unified theory of existence, at whatever level, can impart that knowledge to others in a way that will have some positive benefit. Obviously, the better the understanding of the unified theory of existence, and the more skilled the teacher, the greater will be the positive effect.


Through an understanding of the laws of learning we can become more able to exercise our free will. This can be done by the conscious exercise of the holistic analysis, whereby every input from the total environment can be measured against an objective standard, the positive, more accurate worldview presented in the unified theory of existence. By understanding the affects upon our development of interactions with the inner and outer world, we can enhance the effect of those influences which move us toward that which is positive, and diminish the effect of those influences which move us toward that which is negative.

We can use the process within our consciousness, referred to as holistic analysis, to evaluate our every thought, word, and deed. In the simplest of terms, the criteria for that which is good and right could be determined by the following three questions - is this good for me; is this good for society; and, is this good for the planetary environment. Any thought, word, or deed that meets those three criteria will certainly be good and right, and will aid in the progression toward a utopian future.

(NOTE: VOLUME THREE UNFINISHED)
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