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There are three basic processes in memory.

1. Encoding

2. Storage

3. Retrieval
There are two basic models of memory.

1. Levels of Processing

2. Atkinson-Shiffrin
Section 1: Encoding 


· Encoding involves forming a memory code.

· Attention involves focusing on a narrow range of stimuli.

Levels of Processing
· The levels of processing theory proposes that deeper levels of processing result in longer lasting memory codes.

· An example of levels of processing for verbal information would be:

· Structural (Shallow)--what does the word look like? 

· Phonemic (Intermediate)--what does the word sound like?

· Semantic (deep)--what does the word mean? 


Enriching Encoding
· Elaboration is linking new information to other information at the time of encoding. If you link new information with information you already have, or understand new information with the help of examples, you are using elaboration to enrich encoding.

· Imagery can be used to enrich encoding, e.g., illustrations of new information. If new information is accompanied by an image (picture, illustration, diagram), then you are using imagery to enrich encoding.

· Self-referent encoding involves deciding how personally relevant new information is. If you believe the information is important to you, you are using self-referent encoding.

Section 2: Storage

· Storage involves maintaining information in memory.

· The Atkinson-Shiffrin model of memory includes sensory memory, short-term memory, and long-term memory.

Sensory Memory
· Sensory memory preserves information in its original sensory form for a brief time. For example, with vision there is an afterimage of about ¼ second.

· Short-Term Memory
· Short-term memory (STM) has a small capacity and has a short storage duration.

· STM maintains unrehearsed information for about 20 seconds.

· STM holds about seven "chunks" of information.

· Forgetting occurs because of decay.

· STM is also thought to be working memory. This includes reasoning, decision-making, and visual-spatial imaging.

Long-Term Memory
· Long-term memory (LTM) holds an unlimited amount of information for an indefinite period of time.

· Some psychology believe LTM is permanent, but there is little research to support this.

· Forgetting occurs because of interference, i.e., one memory interferes with a similar memory.

· LTM is primarily based on semantic coding (meaning), whereas STM is primarily phonemic (sound). 


Opposition to the Atkinson-Shiffrin Model
· Some psychologists consider sensory memory to be part of perception, not memory.

· Some psychologists believe that STM is an active part of LTM, not a separate memory system.

· The levels of processing theory of memory presents a different model of how memory works.

Organization and Representation of Memories
· Clustering is the tendency to remember similar items in a group.

· A conceptual hierarchy is a multi-level system of classifying information.

· A schema is an organized cluster of knowledge. A person tends to remember information which fits a schema.

· A script organizes what people know about common activities.

· A semantic network consists of related or linked concepts. 


Section 3: Retrieval 


· Retrieval cues are stimuli that aid retrieval.

· Context cues can facilitate retrieval (e.g., relaying events, going to a place associated with an event).

· Reconstruction of memories can lead to the misinformation effect. People often forget details, then create them when reconstructing memories.

· Source monitoring occurs when a person remembers the source of information.

· A source monitoring error occurs when a memory derived from one source is wrongfully attributed to another source. Inaccurate memories as a result of source monitoring error are very common. Inadvertent plagiarism or cryptomnesia is an example of this.

· Reality monitoring occurs when a person decides whether a memory is based on external facts (i.e., something that really happened) or internal sources (e.g., imagination).

· Misinformation Effect: people tend to reconstruct memories based on schemas. This causes errors in memories and often appears in eye witness testimony. Elizabeth Loftus identified this effect. 


Section 4: Forgetting 


Ebbinghaus's Forgetting Curve
· The first person to research forgetting was Hermann Ebbinghaus. He memorized lists of nonsense syllables and then tracked how quickly he forgot them.

· A forgetting curve graphs retention and forgetting over time. Much information is lost in the first hours after learning. 


Measures of Forgetting
· Forgetting also measures retention.

· A recall measure of retention requires subjects to reproduce information without any cues.

· A recognition measure of retention requires subjects to select previously learned information from a list of options.

· A relearning measure of retention involves learning information that had been forgotten.

Why Do We Forget?
· Ineffective coding. A person may forget something because it was not properly encoded. This includes pseudoforgetting, which occurs when a person didn't encode information at all, usually from lack of attention.

· The decay theory holds that we forget because memory traces decay with time.

· Interference theory holds that we forget information because of competition from other material. This may be retroactive or proactive.

· Retroactive interference occurs when new learning impairs previously learned information.

· Proactive interference occurs when previously learned information impairs new learning.

· Retrieval failure occurs when a person can't remember information that the person was able to recall earlier. This is tip-of-the-tongue phenomenon.
· Repression, or motivated forgetting, occurs when a person buries distressing memories in the subconscious.

· The accuracy of repressed memories is under debate. 


Section 5: The Biology of Memory 


Biochemistry
· Memories may be formed by changes in synaptic transmissions at certain sites.

Neural Circuitry
· Specific memories may depend on specific, localized neural circuits, i.e., memories create unique and reusable pathways in the brain.

· Some psychologists believe memory may involve changes in the brain's anatomy, i.e., neurons develop new dendrites (and consequently new neural pathways) in the process of learning new information.

Amnesia and the Anatomy of the Brain
· Organic amnesia is memory loss caused by a head injury.

· Retrograde amnesia is the loss of memories prior to the onset of amnesia.

· Anteretrograde amnesia is the loss of memories after the onset of amnesia.

· Consolidation is a hypothetical process by which information is converted into memory codes in the LTM.

· The hippocampal region (hippocampus and surrounding structures) seems to be central to the consolidation of memory, i.e., memories may be consolidated in the hippocampal region and stored in parts of the brain that originally processed them (e.g.,. visual memories in the visual cortex). 


Section 6: Multiple Memory Systems 


Implicit vs. Explicit Memory
· Implicit memory is used when intentional remembering occurs.

· This means remembering something without trying to do so.

· This is not affected by drugs, amnesia, age, or retention interval.

· Explicit memory is used when intentional remembering occurs.

· This is affected by drugs, amnesia, etc.

· These may be independent memory systems, or they may simply use different cognitive processes for encoding and retrieval.

Declarative vs. Procedural Memory
· Declarative memory handles factual information.

· Procedural memory handles actions, skills, combined responses.

· Procedural memory doesn't require conscious effort and doesn't deteriorate over time.

· Declarative memory may be linked to explicit memory, while procedural memory may be linked to implicit memory.

Semantic vs. Episodic Memory
· Declarative memory may be semantic or episodic.

· Episodic memory contains knowledge related to the time it was learned, e.g., personal experiences.

· Semantic memory contains knowledge unrelated to the time it was learned, e.g., general knowledge.

Prospective vs. Retrospective Memory
· Prospective memory involves remembering to do things in the future.

· Habitual tasks are more easily remembered than infrequent ones.

· Retrospective memory involves remembering events or information from the past. 


Section 7: Language 


Language
· Language consists of symbols that convey meaning.

· Language is symbolic (words symbolize ideas, objects, actions, etc.), semantic (words are meaningful), generative (words can be combined in many ways), and structured (there are rules for the language).

The Structure of Language
· Phonemes are the smallest units of speech. There are only about 100 phonemes (English uses about 40).

· Morphemes are the smallest units of meaning in language. English uses about 50,000 morphemes.

· Semantics is the area of language concerned with meaning.

· Syntax is a system of rules for language (e.g., grammar). 


Bilingualism
· Bilingual children and monolingual children learn language at the same rate of development, though bilingual children tend to have smaller vocabularies in each of their languages.

· For children who don't learn two languages simultaneously, there are two factors influencing language development.

· Age: the younger the child is when the second language is learned, the better.

· Acculturation: the more connected a child has to the culture of the language, the better. 


Language Development
· 6 Months: children begin speaking in random phonemes--they babble. This babbling gradually begins to resemble speech.

· 10-13 Months: children begin to use simple morphemes (e.g., "mama").

· 18 Months: children can speak about 50 words, though they understand many more. Children learn nouns before verbs.

· 18-24 Months: Children undergo a vocabulary spurt in which they learn up to 20 new words every week. This is as result of fast mapping.

· Fast mapping occurs when a child links a word to a concept after one exposure.

· Overextension occurs when a child applies a word to too many objects.

· Underextension occurs when a child applies a word to too few objects.

· Telegraphic Speech consists of mainly nouns and verbs.

· Overregulation occurs when a child misuses a rule of grammar.

· 6 Years: a child knows about 10,000 words

· 10 Years: a child knows about 40,000 words

· Adults know 50,000-100,000 words

· Children gradually develop metalinguistic awareness, i.e., they begin to understand the use of language (e.g., sarcasm, jokes, puns). 


Theories of Language Acquisition
· Behaviorist: language is learned through reinforcement, imitation, and shaping. This was first proposed by B. F. Skinner.

· Nativist: children learn language through a language acquisition device (LAD), i.e., there is a natural inclination to develop language. This was proposed by Noam Chomsky.

· Interactionist: Children learn language through both nature (e.g., nativist theory) and nurture (e.g., behaviorist theory). Interactionist theories may favor one or the other.

Language, Culture, and Thought
· Linguistic Relativity is the hypothesis that language determines the nature of thought, e.g., someone who speaks Greek and someone who speaks Chinese would think differently because of the structures of their languages.

· There theory is not generally accepted, though the research indicates there may be a slight effect of language on thought.

Section 8: Problem Solving
Problem solving is the effort to discover what must be done to achieve a goal that is not readily attainable.

Types of Problems
· Problems of inducing structure require people to discover relationships (e.g., series completion, analogies).

· Problems of arrangement require people to arrange the parts of a problem (e.g., string problem, anagrams). These are often solved by insight, which is the sudden discovery of a correct solution after trial and error.

· Problems of transformation require people to carry our a sequence of transformations (e.g., water jar problem).

· Problems may be well-defined (clearly stating the situation, goal, and restraints) or ill-defined (which do not clearly state the situation, goal, or restraints). 


Barriers to Effective Problem Solving
· Irrelevant Information: people are often misled by irrelevant information.

· Functional Fixedness: people tend to understand an item only in terms of its common use (e.g., the string problem).

· Mental Set: people tend to use strategies which worked in the past

· Unnecessary Constraints: people often assume constraints which don't exist. 


Approaches to Problem Solving
· Trial and Error involves trying solutions until one works.

· An algorithm is a methodical procedure for solving a problem. Algorithms are inefficient when there is a large number of possible solutions.

· A heuristic is a guiding principle for solving problems.

· Setting subgoals, or intermediate steps.

· Working backwards (e.g., water lily problem).

· Searching for an analogy.

· Changing the representation of a problem (e.g., from verbal to mathematical; the Buddhist monk problem).

Culture, Cognitive Style, and Problem Solving
· The cognitive style of problem solving varies slightly from culture to culture. There are two basic cognitive styles of problem solving.

· A person who is field dependent relies on external frames of reference and tends to accept the physical environment as given. 

· A field dependent person focuses on the context of the problem.

· Field dependence is encouraged in agricultural societies and in societies that encourage conformity in children.

· A person who is field independent relies on internal frames of reference and tends to analyze and restructure the physical environment. 

· A field independent person focuses on the specifics of a problem and attempts to reorganize the components of the problem. 

· Field independent people are better at handling problems of arrangement.

· Field independence is encouraged by Western education, nomadic hunting societies, and societies that encourage independence in children.

Section 9: Decision Making 


· Decision making involves evaluating alternatives and making choices between them.

Making Choices
· Compensatory decision models allow attractive attributes to compensate for unattractive attributes in alternative, e.g., listing and weighing the pros and cons of alternatives. This is usually used when there are few options.

· Non-compensatory decision models do not allow attributes to compensate for others, e.g., eliminating the less attractive alternatives. This is usually used when there are many options.

· People often delay decision making without making better decisions.

Taking Chances
· Risky decision making involves making choices under conditions of uncertainty.

· These decisions are often based on the expected value of the possible outcome.

· Expected value may involve subjective utility, i.e., an outcome may have more value to one person than another.

· The subjective probability of events affects risky decision making. This is the person's perception of how probable an outcome is, not how probable it actually is.

· Unexpected outcomes always have a greater emotional impact than expected outcomes.

Heuristics in Judging Probabilities
· The availability heuristic involves basing the estimated probability of an event on how easy it is to think of examples.

· The representative heuristic involves basing the estimated probability of an event on how similar it is to a model of the event.

Other Factors in Decision Making
· People tend to ignore the base rates of events (e.g., smokers often ignore the base rate of cancer/heart disease in smokers or consider themselves to be exceptions). This is based on the representative heuristic.

· The conjunction fallacy occurs when people estimate the odds of two uncertain events happening together to be greater than the odds of either happening alone. This is based on the representative heuristic.

· The gambler's fallacy is the belief that the odds of a chance event increase if the event hasn't occurred recently. This is based on the representative heuristic.

· The alternative outcomes effect occurs when people's belief about whether an outcome will occur changes on how the alternative outcomes are distributed, even though the summed probability of the alternative outcomes is constant.

· The belief in the law of small numbers occurs when a person assumes results based on a small sample are representative of the population. This is why people draw general conclusions based on only a few individual cases.

· People tend to overestimate the improbable, i.e., they tend to overestimate the frequency of rare occurrences. This is a result of the availability heuristic.

· Confirmation bias is the tendency of seek information that support's one's decisions/beliefs and ignore disconfirming information.

· Belief perseverance is the tendency to hang onto beliefs in the face of contradictory evidence.

· The overconfidence effect occurs when people put too much faith in their estimates/beliefs/decisions even when they should know better.

· Framing refers to how decision issues are posed or how choices are structured. When seeking to obtain gains, people tend to avoid risk. When seeking to cut their losses, people are much more likely to take risks.

Section 10: Creativity 


Creativity involves the generation of ideas that are original and useful.

The Nature of Creativity
· Creativity does not usually occur in a burst of insight.

· Creativity does not rely on the subconscious.

· Most creativity is the result of problem solving and conscious effort.

· Divergent thinking (expanding the range of alternatives) contributes to creativity.

· Most psychological tests that measure creativity fail to predict creative achievement in the real world.

Correlation and Creativity
· Creative people have a wide range of personalities.

· However, creative people: 

· tend to think independently,

· tend to be less influenced by opinions of others, 

· are willing to grow and change, 

· are willing to take risks, 

· and are willing to work hard.

· Creative people tend to have above average intelligence, but are not usually exceptionally intelligent or below average intelligence.

· There is a correlation between creativity and mood disorders (e.g., depression). 

· However, creativity and mood disorders are probably not causally related.
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