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Chapter 5
Variations in Consciousness
* reticular activating system

* EEG Patterns

* TMS

* rapid eye movements

* amygdala

* chronic partial sleep deprivation

* Freud was the first person to comment on dreams

Nature of Consciousness
· our awareness of internal and external stimuli

· our consciousness is continuously changing

· complex nature of consciousness presents a challenge for scientists to define it exactly to find its track in our brain


We still can measure the electrical activity of the brain and use the patterns of brain waves as indicators of consciousness. Different patterns of electrical activity are associated with different states consciousness. We use electroencephalograph (EEG) to measure brain activity. 
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Typical States of
Frequency (cps) | Consciousness

Beta (8) 13-24 Normal waking
thought, alert problem
solving

Alpha (a) 8-12 Deep relaxation, blank
mind, meditation

Theta (6) 47 Light sleep

Delta (A) Less than 4 Deep sleep




Altered States of Consciousness
Sleep

Frequent fluctuations in our consciousness result from sleeping. Like many other animals, humans have an internal biological clock that regulates physiological functions including sleeping. Our internal clock follows 24-hour biological cycles, known as Circadian Rhythm. When we are cut from all external time cues, our internal clock keeps working. However, our cycles run a little longer than 24 hours. We readjust our cycle everyday by being exposed to day light and darkness, which changes the release of the melatonin hormone. Being out of sync with your internal clock causes many mental and physical problems, including the sleep problems.


Stages of Sleep
Awake

-
you are still relatively awake and alert. The brain produces beta waves, which are 


small and fast.
Drowsy
-
as the brain begins to relax and slow down, slower waves known as alpha waves 


are produced. While you are not quite asleep, you may experience strange and 



extremely vivid sensations. Typically around 20 minutes.
Stage I
-
It lasts a few minutes. It is a very light sleep. Theta waves are prominent.
Stage II
-
Body temperature and heart rate decrease. It lasts for approximately 20 minutes. 



The brain begins to produce bursts of rapid, rhythmic brain wave activity known 



as sleep spindles. You are now really asleep.
Stage III 
-
You are in deep sleep and delta waves are prominent. This deep sleep lasts for
..and V

approximately 30 minutes.
Stage IV
-
After 30 minutes of deep sleep, sleep cycle reverses and we start to return to 



lighter stages. At that point we enter the fifth stage of sleep (REM). During 



REM our brain produces the beta waves as it does when we are alert and awake, 


even though we are asleep. While the brain is active, most muscles in our body 



are paralyzed during REM episodes. It represents the paradox of sleeping 



body with an activated brain. This paradox is related to the association between 


REM sleep and dreaming. Even though we dream in other stages, Non-REM 



sleep, dreams in REM sleep are vivid, frequent and memorable.


Over the course of a night, people repeat the sleep cycle about four times. In first cycles, the REM period is relatively short. During the night, REM sleeps increase in length, while Non-REM intervals get shorter.

Sleep cycles change in nature as people age:

· In the first few months REM episodes account for 50% of babies sleep, as compared to 20% of adults sleep.

· During adulthood, REM sleep remains fairly stable but slow-wave sleep or deep sleeps decline as we get older.

· In general, the average amount of total sleep time also decreases with advancing age.

Sleep Deprivation and Disorders

Sleep patterns vary from one person to another. Most of the time people deprive themselves from sleep to accomplish more. Contrary to our perception of increased performance, sleep deprivation has negative impact on our functioning. Information acquired during the day is consolidated in the brain, so memory and learning are actually increased or strengthen after a good night sleep. A significant amount of people suffer from these disorders.


There are 78 different types of sleep disorders. Examples include:

Insomnia: the most common sleep disorder; a chronic problem in getting adequate sleep; can lead to excessive anxiety or emotional problems

Narcolepsy: sudden and irresistible onsets of sleep during normal waking periods; caused by genetic factors. A person suffering from narcolepsy goes directly from wakefulness to REM sleep infrequently.

Sleep Apnea: pauses in breathing or instances of shallow breathing during sleep; lasts from 10 seconds to several minutes between 5 and 30 times an hour

Sleep Walking: arise from the slow wave sleep stage in a state of low consciousness and perform activities that are usually performed during a state of full consciousness.  ;episodes last from 15 seconds to 30 minutes;

Dreams

Dreaming is a cognitive ability that develops gradually. Dreams were described as vivid, visual, often bizarre, and story-like mental experiences during REM sleep. What constitutes a dream is being re-evaluated by scientists.


Dreaming occurs in non-REM stages of sleep as well, but these dreams are less vivid, visual, and story-like compared to REM dreams.


Although dreams are assumed to be colourful, bizarre or striking, the content of our dreams reflect our emotions and daytime thoughts. Dreams may also be affected by external stimuli.

Hypnosis and Meditation
hypnosis: a procedure that produces a heightened state of suggestibility; can produce a variety of effects such as anaesthesia, sensory distortions and dissociation


There is a great debate about the effect of hypnosis and meditation on consciousness. People vary in their susceptibility to hypnosis. Some argue hypnosis is role playing, while others believe that the effect of hypnosis is real and hypnotic effects are a product of divided consciousness.

meditation: a group of practices that train attention to increase awareness and bring mental processes under greater voluntary control


Meditation involved a deliberate effort to alter consciousness. Alpha and theta waves become more prominent during meditation. Although brain images indicate that changes in brain activity is not due to simple relaxation effects; we are not sure if meditation creates a special state of consciousness.

Drugs

While medical use of drugs aim to treat a disorder or illness, non-medical use of drugs aims to produce pleasurable alterations in consciousness. Depending on the type of drug, their effects on our conscious experience change. Narcotics, sedatives, cannabis and alcohol create euphoria, relaxation and anxiety reduction. Stimulants create excitement, alertness, increased energy, whereas hallucinogens are marked by distortions in sensory and perceptual experience.


By controlling release of neurotransmitters, drugs have their effects on our consciousness.Nearly all drugs affect “reward pathway”, which runs from midbrain to prefrontal cortex through nucleus accumbens. Drugs bring addiction and physical and psychological dependence. People experience withdrawal illness when they try to stop using it. As people continue to use, their body develops tolerance to the drug. They need to consume larger doses to attain the effect. Sedatives, narcotics and alcohol carry the greatest risk of overdose, which might be fatal. 
Chapter 6
Learning

learning: a relatively enduring change in behaviour that is due to experience


Learning is crucial for survival. We need to learn which types of foods are dangerous, when it is safe to sleep, and which sounds indicate potential harm.


Learning is central in our lives, too. We learn basic abilities such as walking and speaking and complex ones, such as flying a plane. Learning also shapes many aspects of daily life, from food preferences to social rules.


Since the 1890's many psychologists have been trying to understand the complexities of how people and animals learn. Many theories have been constructed, and many of these theories and studies on learning came from Behaviourists.


Behaviourists believe in the major role of environment on our behaviours became very influential on the psychological thinking for a significant period of time. Of course, their ideas and theories were criticized by other psychologists and new learning theories were proposed after.

According to behaviourism, the essence of learning is un understanding out events are related to each other. Associations between the events are critical. The process of associating events is known as conditioning.
Behaviourists studied two types of conditioning:

1. Classical Conditioning occurs when we learn that two types of events go together
2. Operant Conditioning occurs when we learn that certain behaviour leads to a particular outcome

Classical Conditioning

Classical conditioning was first described by a Russian Physiologist Ivan Pavlov around 1900. Pavlov was studying the digestive system. He was working on the salivary reflex, the production of saliva when the food is presented. Pavlov created an apparatus to collect saliva from dogs. He was collecting saliva by means of a surgically implanted tube. One day he realized that after a while dogs were salivating well before the meat was presented.


Indeed, the dogs were salivating the moment that a lab technician walked into the room, or whenever they heard the sound of the door. Pavlov noticed that unlike inborn reflexes, salivation at the sound of a door is nor automatic and therefore must have been acquired through experiences. To test this idea and clarify what was happening he paired the presentation of the meat with various stimuli.

In one study, he presented a tone with the meat for a number of times. After being paired with the meat number of times, dog associated the two (tone and meat) and the dog responded the tone by producing saliva. This type of learning is called classical conditioning, when a neutral object elicits a reflexive response after being paired/associated with a stimulus that already produces that response.
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Classical conditioning affects our life. Many phobias and fears, emotional and even physiological responses are resulting from classical conditioning.

How does it really work? How are new responses formed?
There is an association formed between two events, Unconditioned Response (UCS) and Conditioned Response (CS). The important factor in this formation is the contiguity. These two stimuli should occur together in time and space. Not all paired stimuli leads to classical conditioning. Novel, unusual or intense stimuli have more potential to become conditioned. Eventually the animal will stop producing saliva after hearing the tone. The gradual weakening and disappearance of the conditioned response is called extinction. Many factors affect how long it takes to extinguish a conditioned stimulus. Generally, conditioned response extinguishes quickly, if the strength of the condition bond is weak.


Pavlov, after extinguishing the dog's salvation, gave the dog some time to rest in his cage and then brought it back to the experimental room again. He gave the tone alone to see what happens. The dog produced saliva again, but the amount was less, or the response was weak. This reappearance of an extinguished conditioned response is called spontaneous recovery.

Does responding occur after a stimulus similar to CS?

In Pavlov's experiment, the dog was responding to the tone which was 1,200 Hertz (Hz). What happens if the dog is given another tone, which is 800 Hz?


After the conditioned learning occurs, tones similar to the original tone will also produce conditioned response. This is called generalization. The dog will salivate to other sounds but the likelihood and amount of generalization to a new stimulus depend on the similarity between the new and original stimulus. If the food only comes after the original tone, then Pavlov's dog will also learn to discriminate among the stimuli. However, as the new or conditioned stimuli are similar to the original, the discrimination will be relatively difficult to learn.
Can another stimulus paired with the CS and elicit CR?

Pavlov also tested the association between a stimulus and Conditioned Stimulus and its effect on the dog. After the tone is established as a CS, the tone is paired with a new stimulus. Let's say a red light, for 15 trials. With the tone, red light was also presented 15 times. What happens if we just give the red light to the dog? Do you think the dog will produce salvation? Yes. Even though the red light has never been paired with the meat, the dog will produce saliva because the res light has been paired with the tone. This is called high-order conditioning. Here, the tone (the first conditioned stimulus) functions as if it were an unconditioned stimulus.

If a phobia or fear is resulting from classical conditioning, can we be also conditioned not to be afraid?

Behavioural therapists developed a treatment based on this idea. It is called systematic desensitization. They expose patients to what causes them fear but they relax them (by using relaxation techniques, drugs, virtual reality programs) at the same time, so they replace the aversive classical conditioned fear with something more positive.

Operant Conditioning

Classical conditioning is a relatively passive process in which subject associate events that happen around them. Many of our actions are instrumental; they are done for a purpose. We learn to behave in certain ways in order to be rewarded; and we avoid behaving in certain ways in order not to be punished. This is called operant conditioning. The first person to study operant conditioning was Edward Thorndike.


He was studying whether animals showed signs of intelligence. For his research, Thorndike built a small cage with a trapdoor, known as puzzle box, to see if the cats could figure out how to escape. He stated that cat's escape behaviour cannot be explained thinking but by a learning principle called law as effect. Any behaviour that leads to a satisfying state is more likely to occur again.


Thorndike's idea was developed by Skinner after 30 years. Skinner was a dedicated behaviourist who thinks unobservable things have no place in science. He did not like the term satisfaction in Thorndike's law of effect and replaced it with “reinforcement”. Skinner believed that behaviour occurs because it has been reinforced. He interpreted whole life in terms of reinforcement. He believed that we actually have no control or free will in our lives as we are shaped by reinforcers.


Skinner worked with rats and pigeons. Since behaviourists believed that there is no higher mental processing, understanding learning in animals would explain learning in humans. He developed a box known as the Skinner box, and attached mechanical recording devices.

How are new responses learned?


Acquisition and Shaping

Skinner was trying to teach animals to do certain tasks, such as pressing the lever or pecking a disk. The idea was to reinforce the animal (by giving food) every time it presses the lever. Pressing a lever was not a natural response behaviour for a rat. To solve that problem, Skinner developed a procedure called shaping. Instead of waiting for the animal to respond in a specific way, behaviours that are similar to desired behaviours (approximations) were reinforced. As well as being used in training animals, shaping has also been used by parents, educators and professionals to teach certain skills to children, students or adults. Primary reinforcers that are necessary for survival, such as food and water, were mostly used for animals. Secondary reinforcers that are established through classical conditioning, such as money, attention, and praise are also very important in reinforcing our behaviours.
Does responding occur in the presence of a particular stimulus?


Stimulus Generalization/Discrimination.


In operant conditioning, stimulus discrimination is the tendency for a response to happen only when a particular stimulus is present. Ex) if you trained your dog to bring the remote for TV but you reward him only when he does it during the way. Here, the time of day becomes a discriminative stimulus for the dog. If your dog still brings you the remote during the night whenever a bright light was on at night, thinking you would probably pat him. This is called stimulus generalization. In operant conditioning, stimulus generalization is the tendency to respond to a new stimulus as if it is the original discriminative stimulus.

How long does responding persist? - Extinction

In operant conditioning, extinction occurs when the response is no longer followed by a reinforcer. Response tendency gradually become weaker and disappears. If you are working hard and hoping for a promotion and you never get the promotion, you will decrease your efforts and stop working hard. However, your boss will want you to work hard still, so they will try some techniques to make extinction harder.

Continuous Reinforcement vs. Partial Reinforcement

The behaviour can be reinforced each time it occurs, which is referred as continuous reinforcement. This kind of reinforcement is seldom the case in real life and actually, it is not very effective in making the extinction harder. Most of the time behaviour is reinforced intermittently, which is referred to as partial reinforcement. Compared to continuous reinforcement, partial reinforcement makes a response more resistant to extinction.

Ratio vs. Interval Reinforcement Schedules

You can reinforce after a certain number of response. If you reinforce every third or tenth response, this is a fixed-ratio schedule. If you reinforce after a variable number of response, this is a variable-ration schedule. In this case, the third and tenth, and fifth response is reinforced.


Reinforcement can also be based on a specific unit of time. If the behaviour is reinforced after a fixed amount of time, it is called as fixed-interval schedule. You will be reinforcing the behaviour after every hour, for example. If the response is reinforced after a variable time interval, it is called as variable interval schedule. Variable schedule in general yield more responding and greater resistance to extinction.

Reinforcement and Punishment

There are consequences that either increase (reinforcement) or decrease (punishment) our tendency to make a particular response. There are different ways to reinforce or punish a response/behaviour.

Reinforcement

Positive reinforcement is administration of pleasant stimulus. A rat is given food after pressing the lever. Your profs will give high marks for good performance.


Negative reinforcement is removing an unpleasant stimulus. When the rats were given electric shock in Skinner's box, they learn to press the lever (strengthening a response). This leads to removal of the electric shock (unpleasant stimulus).


Negative reinforcement might lead to avoidance behaviour. We learn to prevent that aversive stimulus by learning to avoid. Avoidance learning also explains why phobias are so resistant to extinction. By avoiding the feared object/situation, you negatively reinforce yourself by ending that unpleasant fear situation. That's why phobias are resistant to extinctions – because every time you avoid them you reinforce yourself.

Punishment

In positive punishment, an aversive stimulus follows response.


Negative punishment decreases the likelihood of a behaviour by removal of a pleasurable stimulus. When driving privileges of young people are revoked for speeding, this is negative punishment and the person is less likely to speed again. On the other hand, if you get a ticket for speeding, this is positive punishment.


Even though they had been dominant in psychology for a long period, there have been other studies and theories showing that not every behaviour can be explained by law of effect. These studies also challenged the main positions of behaviourists.

“No Higher Mental Processes”

Behaviourists thought if animals such as rats or worms can be conditioned, then it means conditioning cannot depend on higher mental processes.


First Challenge: Tolman's Study. In his experiments rats had to learn how to run through complex mazes to get food. He believed that rats developed cognitive maps of the maze and these cognitive maps helped them learn the maze quickly when they were given the food as a reinforcer. He argued that reinforcement has more impact on performance than on learning.
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Other studies also showed that insight learning occurs in animals. A solution suddenly emerges after a period of contemplating on the problem. Reinforcement does not account for this kind of learning, even though it predicts whether the behaviour will be repeated or not.


Cognitive studies showed that we actively think about the causal relationship between the events. For example, if you wear the same shoes, study at the same pace and listen to the same songs when you were studying for an exam. You would know that it is studying hard that brought you a good mark.


No innate knowledge & laws of learning are valid across all domains and species. Contrary to what behaviourists thought, animals, just like humans, were found to have innate capabilities. There are built-in mental systems. Behaviourists also argues that there are no animal-specific constraints for learning. You can teach any behaviour to any animal. However, conditioning is not possible if it interferes with innate adaptive behaviours. Pigeons cannot be trained to peck at keys to avoid electric shock. However, they can learn to avoid shock by flapping their wings because it is their natural means of escape. This effect is called as instinctive drift; and it shows us that laws of learning are not valid across all species.


Laws of learning are also not valid across all domains. Some response and stimulus associations are created easily, while some are impossible. The association between taste and nausea are formed very easily – this is known as the Garcia effect-conditioned taste aversion. We also acquire certain fears more readily than other because of our preparedness to be conditioned in certain ways. We develop phobias to snake, spider, dark and heights easily, while we hardly develop a phobia towards a stove even though we touched it a few times and have burnt our fingers.

Observational Learning

For many behaviours we learn not by doing but by observing the actions of others. For example, animals learn that food is safe by watching what their parents eat. Similarly, children imitate their parents' behaviour and learn many things through this way, such as how to tie their shows. As many skills and actions, fear was also shown to be learned through observation. This kind of learning is called as observational learning. Imitating other's behaviours is called modelling. We are more likely to imitate the actions of models that are attractive, have high status and are somewhat similar to ourselves. Modelling occurs implicitly without our awareness.


Albert Bandura was the most well-known psychologist who worked on observational learning and modelling. In his famous Bobo Doll Experiment, preschool children were shown adults playing with an inflated doll called Bobo, either quietly or aggressively. Children who saw the adult was playing aggressively were more likely to be aggressive toward the doll compared to the control group.


In another version of the study, children watched adults who were playing with Bobo aggressively be rewarded or punished. Children who saw the adult rewarded were more likely to be aggressive, while children who saw the adult punished were less likely to play with the doll aggressively compared to the control group. If they were offered a reward for imitating the adult's behaviour, all groups behaved aggressively. All children learned the behaviour (acquisition), but only those who saw the model was being rewarded actually performed the behaviour (performance).

Biological Basis of Learning
Observational Learning

Recently, it was discovered that a specific type of neurons in the frontal and parietal lobe can account for observational learning. These neurons are called mirror neurons. These neurons become activated when we observe someone acting. Actually, these neurons would be the same neurons that would be activated if we performed the behaviour ourselves.

Biology of Reward

Although behaviourists avoided any reference to internal mental states, biological studies provided new insights about neural mechanisms in our learning. During their studies with animals, scientists discovered that there are pleasure centres in the brain. Most psychologists think that these pleasure centres might be activated by natural (primary) reinforcers, such as food, water and sex.


Studies also show that these pleasure centres and natural rewards (eating food, drinking water) use the same neurotransmitter system, release of dopamine. The release of dopamine was found to be crucial for positive reinforcement and settling the value of the reinforcer. As you eat food when you are hungry, more dopamine is released and you experience pleasure. Secondary reinforcers such as paychecks, getting a good grade, or sight of a loved one were also found to stimulate a release of dopamine.

Chapter 7
Memory

What is stored in your head is not just facts and figured but also the experiences that make up your life. Memory lets us have a past and a future. Our lives can be very hard without it. It is an ability we develop in childhood. Before it is developed, you do not even know who you are. Your memory is you.


Since the late 1960's, with the rise of cognitive psychology, psychologists viewed memory as information processing as it occurs in computers. Just like a computer, we receive the information, process it, store and retrieve. Even though now psychologists believe that there are multiple memory systems that do not follow these stages, information processing models have been very influential in memory studies and the terminology is still widely used.

1. Encoding

What determines what goes into memory? Attention does, and attention can be viewed as a flashlight on experience. It makes us focus on something and makes it memorable. It might be automatic, effortful or involuntary in it's process.


Our attention is limited. As a result, our memory is limited, too. Change blindness occurs due to a failure to store the information in the first place or to a failure to compare the relevant information.

Levels of Processing & Elaboration

Attention is critical to the encoding of memories, but how you attend also matters in creating lasting memory codes. Semantic coding enriches the encoding process and improves the memory. Semantic encoding is supported by elaboration – thinking how that information is related to other things; thinking about one or more examples on that idea. Self-relevant examples and visual cues increase your chances to remember even more.

2. Storage
Sensory Memory

Sensory memory allows us to store sensory information briefly. Sensory memory is a remainder in your senses. When you see a flash of lightning you may see an after image. That afterimage is your sensory memory. Your sensory memory is somewhat longer for sounds. So as somebody is talking to you even if you're not paying attention you'll store a few seconds of what they're saying.

Short-Term Memory

Short-term memory can maintain information up to 20 seconds; it then disappears unless you think about it or repeat it. Short-term memory is also limited in the number of items it can hold: 7 items, plus or minus two.


The capacity of your short-term memory can be increased bu organizing/grouping this information into larger units. This organization is known as chunking.

Chunking works in two ways:

1. Memory span is limited to seven or less items, but items can be letters, numbers, words or concepts.

2. How much you know affects how much you memorize – how much you could store in your memory. This is the expertise effect.

It became apparent that short-term memory is not a single storage system but rather an active processing unit that deals with multiple types of information, such as sounds, images, and ideas. Most theorists today use the concept of working memory instead of short-term memory.

Long-Term Memory

The information coded meaningfully or semantically and rehearsed becomes long-time memory. Long-term memory is an unlimited capacity store that can hold information over long periods of time, ranging from a few days to many years. Information in long term memory becomes less detailed and complete with time and they are often inaccurate.

Memory Systems

By the 1980's, memory started to be seen as a process that involves a number of interacting systems. Although the systems share a common function – to retain and use information – they encode and store different types of information in different ways. Scientists do not yet agree on the number of human memory systems. Some classifies according to the process (explicit vs. implicit), while some refers to the content (declarative vs. procedural) of memory in their classification.

	Process

	Explicit Memory
	Implicit Memory

	· intentional recollections of previous experiences

· can be accessed directly, and best assessed with recall or recognition measures of retention
	· remembering without deliberate effort

· studies on implicit memories started a few decades ago with the studies conducted on people with memory disorders

· even though these patients cannot remember the words with conscious efforts, when asked indirectly (when words are primed) they are able to recollect them


	Content

	Declarative Memory
	Procedural Memory

	· it is the factual information, knowledge that can be declared

· a further distinction in declarative memory was suggested and it is divided into episodic and semantic memory.
	· involves motor skills, habits, actions and operations

· examples of procedural memory are riding a bike, playing piano, playing tennis or driving a car


Episodic Memory: our personal past experiences such as the day you started university or your last summer vacation. Episodic memory holds a chronological order of personal experiences. This gives us the opportunity for time travel, both in the past and the future.

Semantic Memory: our knowledge of general facts independent of personal experiences such as the fact that there are twelve months a year or that Ottawa is the capital of Canada. It is not tied to the time when the information is learned.

3. Retrieval

The main aim of encoding and storing information is to recall it when needed. The information should be available and accessible when we are trying to recall it.

Given the vast amount of material in memory, it is amazing how quickly we can search for and obtain needed memories from storage. For this to occur, the information needs to be organized in some say:
· Clustering – grouping similar items in a category
· Schemes – mental/set representations based on our previous experiences about a particular object or event
· Conceptual Hierarchies – multilevel classification system based on common properties


Each unit of information in the network is known as a node. Nodes are semantically related items that are linked together. These connections between the items form a semantic network. Once a node is activated in working memory, it will also activate related nodes in long-term memory. This will increase the ease of access to that material and facilitate the retrieval.

Retrieval Cues

Recalling can still be a hard task for us even with an organized memory system. Another important factor in retrieval/accessing information from long-term memory is a retrieval cue. When we are given retrieval cues, it is easier to recognize or identify the info.

Partial Information may be a retrieval cue.
For example,

“what is the capital of Manitoba”

may not be a retrieval clue, where as 

“is the capital of Manitoba Edmonton, Winnipeg or Calgary”

is.


Most people will find it easier to remember that Winnipeg is Manitoba's capital if they are given answer choices. Contextual information may be a retrieval cue, as well. Recollection of information is also facilitated when the recall situation is similar to the encoding situation.

Flashbulb memories: vivid, detailed memories for the circumstances when you first learned about a surprising or very important event


Research shows that even memories for important events might be inaccurate and change with time. The most well-known effect in the reconstruction of memories the misinformation effect. It occurs when people's recall of an event they witness is altered by post-event misleading information.


One reason that we are very likely to reconstruct our memories is that we cannot remember or identify the source of the information. We cannot remember the origin of the memories and start to make attributions or assumptions about the source of the information.

Eyewitness

When very important decisions are given such as accusing someone with a serious crime, the accuracy of the memories becomes a major issue. After the findings of psychologists on the accuracy of the memory and the malleable nature of the memory, many practices were changed in the criminal system and cautions were taken. Still, many people suffer from the consequences of errors in eyewitness testimonies.

4. Forgetting

Even though it is adaptive to be able to forget at certain times, it is not very adaptive to forget important information, so scientists have been truing to understand why we forget.

The first studies about forgetting were back in 1885, conducted by Ebbinghaus. According to Ebbinghaus, forgetting occurs very fast. Fortunately, other studies showed that we do not forget the meaningful and autobiographical information that fast.


The way we measure forgetting affects the results as well. Retention rate is higher in recognition measurements (such as multiple choice questions) compared to recall measurements (such as an essay question).

Why do we forget?
1. Ineffective Coding – This type of forgetting occurs when we fail to encode the information at the first place. While trying to remember we actually try to recall information that has never been effectively coded.
2. Decay – Passage of time and physiological decay of our minds produce forgetting. Every time we form a memory a memory trance is formed. Over time this trace disintegrates if it is not used. Decay theory alone cannot explain forgetting in long term memory. Some old memories were found to be more resistant than recent memories.
3. Interference – Your ability to remember something can be impaired by learning more things which are related or similar to it because certain information interferes with the other information during retention.
4. Retrieval Failure – Sometimes we cannot remember something due to lack of proper retrieval cues. The information still exists, but without these cues retrieval is unlikely.
5. Motivated Forgetting (Repression) – A thought by Freud. When we do not want to remember unpleasant, painful or embarrassing memories we unconsciously block the retrieval of these memories. There is an ongoing debate about the validity of this argument.

Physiology of Memory

We are still trying to understand the physiological basis of memory and the chemical code for memory. We know that:

· Memories are not stored in any one specific brain location. Rather, memories are stored in multiple regions of the brain and linked together through memory circuits.

· Neural specialization occurs in different brain regions and these regions become responsible for storing different aspects of the information.
Biochemistry of Memory

Learning and memory formation occurs by the changes in the release of certain neurotransmitters depending on the experience. These durable changes lead to a stronger or weaker connection between neurons. Certain drugs and hormonal changes can also affect the release of neurotransmitters and memory formation.

Neural Circuitry of Memory

Researchers think that memories create unique neural pathways to represent a memory. Studies on Long-Term Potentiation (LTP) support this argument. In these studies, a high-frequency electrical stimulation given to neuron produces a long-lasting increase in neural excitability at synapses along a specific neural pathway. In other words, neurons that wire together fire together. We still do not know which pathway represents which memory.

Anatomy of Memory

These specialized neuron circuits are in different regions of the brain. These brain regions become responsible for storing different aspects of information.


Different memory systems, such as declarative and procedural memories, use different brain regions. For example, temporal lobes are important for the ability to encode new memories and for declarative memory. The Hippocampus and nearby structure (hippocampal region) are critical for many types of long-term memory.

 The importance of the hippocampal region does not come from storing long-term memories but from the consolidation of memories. Researchers believe that by consolidation, information is transformed into long-term memories in the hippocampal region, and then stored and distributed in various areas of the cortex. Another brain regions that is important in the formation of emotionally intense memories is the amygdala.
Chapter 8
Language and Thought


The basic difference between animals and humans comes from our highly developed mental skills: language and thinking.

What is Language?

Symbols convey meaning, and the infinite combination of those symbols occur by following certain rules.

symbolic: sounds and letters to represent objects, actions, events and ideas. By using symbols we can talk about something that is in another place and in another time.

semantic: symbols are arbitrary, but all symbols are for conveying meaning

generative and structured: by knowing symbols and how to combine them, we can say anything we choose to say. We can also understand a sentence even if we've never heard it before.

How do we do it?

Sounds become meaningful units and words; words are combined into phrases and phrases into sentences. This is the structure of all languages. Human languages have a hierarchy in their structure.

1. Phonemes

At the base of this hierarchy are phonemes. Phonemes are the basic sounds of a language. They are the smallest speech units that can be distinguished perceptually by its speakers. Phonemes are different from the letters in an alphabet.


English has around 40 Phonemes representing 26 letter in the alphabet. A letter can represent more than one phoneme if it has more than one pronunciation. For example, letter “a” represents different phonemes in “car”, “can”, and “call”.

2. Morphemes

Morphemes are the smallest units that have meaning, including suffixes and prefixes. Sometimes a word is a morphemes (such as “cat”, “cry” and “friend”). Sometimes, words consist of morphemes (such as “cat-s”, “cry-ing”, and “friend-ly”).

3. Syntax

We put words into phrases and sentences according to a system of rules, which is called syntax.  For example, we all know that in English sentences are built according to subject, verb, and object order. Or, articles come before the noun in modifies.

Language Development in Early Ages
	Age
	Brief
	Detail

	Before Birth
	-learn sounds of native language

-lose other languages by end of first year
	Even before they are born, babies learn the sounds of their native language. At the same time, they can distinguish the sounds of other languages. However, as they hear only one language, they start to lose that ability by the end of first year.

	1-6 Months
	-crying

-cooing

-laughing
	Speech production follows a distinct path. Babies first start to generate sounds by crying, cooing, laughing, etc.

	6-12 Months
	-babbling
	After 6 months, they start to produce a wide variety of sounds; they begin babbling. Babbling gradually becomes more complex an starts to resemble the infant's native language. Babbling is not just for developing and practicing production of speech but also an important indication of cognitive development in language acquisition.

	1 Year
	-first words

-”mama”, “papa” etc.
	First words tend to appear around age one. In many different languages babies produce similar first words such as “mama”, “baba” or “papa”. After the first words, their vocabulary starts to grow slowly. They start to comprehend more words than they can produce.

	2 Years
	-mix up things (calling all round things “ball”)

-starting to form sentences
	After the second year, their vocabularies grow very fast. They also make common mistakes such as calling anything round as “ball”. They start to combine words and produce telegraphic speech that mainly consists of content words, such as “Throw ball. All gone.”

	3 Years
	-plural/past tenses expressed

-grammatical errors, such as “runned” or “holded”
	By the end of the third year, they are able to express complex ideas such as the plural or the past tense. At the same time, they make interesting errors in word formation and syntax. For instance, they will say “runned” or “holded”.

	4+ Years
	-refined language skills

-being to understand ambiguities, metaphors, irony and sarcasm
	During school-age years, they refine their language skills and learn new vocabulary rapidly. They also start to understand ambiguities, metaphors, irony and sarcasm.


Learning More than One Language

In the case of bilingualism, aka learning two languages, children learn sounds, vocabulary, and grammatical rules of both languages. Bilingual children go through similar stages in their language development. There are optimal periods for learning a second language after learning the native language.

	Age
	Description

	-7
	Prior to age 7, second language development is easier and the children can learn and speak it as good as native speakers are.

	7 to 15
	After that age, children still continue to learn a second language well up to age 15.

	15++
	For older children and adults, being proficient in the second language becomes harder. They are very likely to have an accent and problems in the mastery of syntax.


Is Language Unique to Humans?

Chimps were able to learn many words and combine them in sign language. They were able to say simple sentences. However, these skills were very simple and may not have reflected chimp's mastering rules of language.


Chimps were also able to communicate with their caretakers by using geometric symbols that represent words. By this way chimps learned hundreds of words and were able to use them in thousands of combinations that follow rules of language. They even comprehended considerable amount of spoken English correctly.


We can say that in a very basic and primitive way some animals might have the ability to use language. However, there is no comparison between human linguistic abilities and those of other animals.

Why are humans so well designed for learning language?
	
	

	Evolutionary Theories
	All human societies, even primitive ones, depend on complex language systems. Language is a species-specific trait resulting from natural selection, and it provided an enormous value on our adaptation and survival.

	Behaviourist Theories
	They believed that children learn language the same way they learn everything else: through reinforcement, conditioning and imitation.

	Nativist Theories
	Nativists believed since children can develop such a complex skill in a very short time, and language development stages are same in most children across different cultures, humans have inborn propensity to develop language.

	Interactionist Theories
	A biological predisposition and a supportive environment both contribute language development.


