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Information Processing 
• Encoding -  getting information 
into our brain 

• Storage – retaining encoded 
information 

• Retrieval – getting stored 
information back out 



Three-Stage Model of Memory 
•  1st step – sensory memory: immediate, brief (fraction 

of a second) recording of information from our 
senses in memory 

• 2nd step – short term memory: activated memory that 
holds a few items briefly before it’s stored or 
forgotten (about 10-20 seconds) 

•Working memory: involves conscious processing of 
incoming information and of information retrieved 
from long-term memory 

•3rd step – long-term memory: relatively permanent 
and limitless storehouse of memory 



Encoding: Getting 
Information In 



Encoding: The Role of Attention 
•Attention: focusing awareness on a narrowed 
range of stimuli or events 

•Two types of attention involved in memory: 

•Undivided: Giving “full” attention to a stimuli 

• Information likely to progress to long-term memory 

•Divided: splitting attention between two or more 
stimuli 

• Information less likely to progress to long-term memory 

• Multi-tasking is not performing two tasks at once, but 
rather switching attention back and forth 

 

 



Encoding: Two Types of Processing 
•Automatic processing: 
unconscious encoding 
of information such as 
space, time and 
frequency of events 

•Effortful processing: 
encoding that requires 
attention and 
conscious effort. 
 



Effortful Processing: A Closer Look 
•Hermann Ebbinghaus: 

German philosopher who 
pioneered studies in 
memory 

•Rehearsal: conscious 
repetition; practice 

•“The Retention Curve”: 
Ebbinghaus’ studies showed 
that the more time we 
spend learning information 
(rehearsal), the more we 
retain (retention). 

 

http://www.google.com/imgres?imgurl=http://upload.wikimedia.org/wikipedia/commons/thumb/9/92/Ebbinghaus2.jpg/200px-Ebbinghaus2.jpg&imgrefurl=http://en.wikipedia.org/wiki/Hermann_Ebbinghaus&h=162&w=134&sz=7&tbnid=qqW073lszBmqPM&tbnh=0&tbnw=0&prev=/search?q=hermann+ebbinghaus&tbm=isch&tbo=u&zoom=1&q=hermann+ebbinghaus&usg=__pO1sqzFN-oFUErvPffiyK1uuKhE=&docid=u8ylTVnXUl8UCM&sa=X&ei=7DxsUNvUJoGE9QTF5YCwCQ&ved=0CG4Q1Rc
http://www.google.com/imgres?imgurl=http://upload.wikimedia.org/wikipedia/commons/thumb/9/92/Ebbinghaus2.jpg/200px-Ebbinghaus2.jpg&imgrefurl=http://en.wikipedia.org/wiki/Hermann_Ebbinghaus&h=162&w=134&sz=7&tbnid=qqW073lszBmqPM&tbnh=0&tbnw=0&prev=/search?q=hermann+ebbinghaus&tbm=isch&tbo=u&zoom=1&q=hermann+ebbinghaus&usg=__pO1sqzFN-oFUErvPffiyK1uuKhE=&docid=u8ylTVnXUl8UCM&sa=X&ei=7DxsUNvUJoGE9QTF5YCwCQ&ved=0CG4Q1Rc


 



Effortful Processing: A Closer Look 
• Next-in-line effect 

• Spacing effect: we retain 
information better when our 
rehearsal is distributed over 
time 

• Serial-position effect: our 
tendency to recall the first 
and last items in a list. 

• Primacy effect: remembering 
what came first 

• Recency effect: remembering 
what came last 



Encoding: Levels of Processing 
•Shallow Processing:  

• Structural encoding: (visual); emphasizes the physical 
structure of a stimulus 

• i.e. what the words physically look like 

• Phonemic encoding: (acoustic) emphasizes what a 
word sounds like 

•Deep Processing: 
• Semantic encoding: emphasizes the meaning of verbal 

input 

• i.e. involves thinking about the objects and actions the 
words represent; ascribing personal meaning 

 



 



Improving Encoding 
•Mnemonics: using vivid imagery (mental 
pictures) and organizational devices 
(hierarchies) to aid memory. 

•Method of loci – associating familiar places with to-be 
remembered information 

•“peg word” system – associating peg words (“one is 
a bun”) with to-be remembered information 

• Order of Presidents (Washington in a bun, Adams in a shoe, 
Jefferson in a tree, Madison opening a door, etc…) 



Improving Encoding 
•Chunking: 

organizing 
information into 
familiar, 
manageable units 

•5027583089 

•We memorize 
this telephone 
number in 
chunks 502-758-
3089 



Improving Encoding 
•Hierarchies: broad concepts divided into narrower 

concepts and facts 
 



Improving Encoding 
•Acronyms: encoding first 

letters of to-be-remembered 
words as sentences or as 
words 

•e.x. ROYGBIV – red, orange, 
yellow, green, blue, indigo, 
violet 

•e.x. HOMES – Great Lakes 
(Huron, Ontario, Michigan, 
Erie, Superior 

 



Storage 

 



Storage: Sensory Memory 
• Sensory Memory: recall it’s 

the initial recording 
information from the senses 

• Two types of sensory 
memory: 

• Iconic: momentary sensory 
memory of VISUAL stimuli 

• Lasts no more than a second 

• Echoic: momentary sensory 
memory of ACOUSTIC stimuli 

• Can last 3-4 seconds 

 



Storage: Short-Term (Working) Memory 
• Short term memory: activated 

memory that holds a few 
items briefly before it’s stored 
or forgotten (about 10-20 
seconds) 

• George Miller – discovered 
that STM is limited not only in 
its duration but in its capacity 

• “Magical Number Seven: Plus 
or Minus Two” : Miller 
deduced that our STM can 
hold only about 7 pieces of 
information at a time 

 



Storage: Long-Term Memory 
• Long-term memory: 

relatively permanent and 
limitless storehouse of 
memory 

• Severe stress is thought to 
increase memory of a 
particularly stressful event. 

•Role of hormones and the 
amygdala 

• Flash-bulb memories: 
unusually vivid and detailed 
recollections of emotionally 
significant events 
 



Types of Memories 



Declarative vs. Procedural Memories 
• Declarative Memory: (explicit 

memory) handles factual 
information; recollections of 
words, definitions, names, 
dates, faces, etc. 

• Declarative memories stored in 
the hippocampus. 

• Procedural Memory: (implicit 
memory) houses memory for 
actions, skills, conditioned 
responses and emotion 
responses. 

• Procedural memories stored in 
the cerebellum. 

http://en.wikipedia.org/wiki/File:Gray739-emphasizing-hippocampus.png
http://en.wikipedia.org/wiki/File:Cerebellum_NIH.png


 



Two Types of Declarative Memories 
•There are two distinct types of declarative 

(explicit) memories 

•Episodic memories – made up of chronological, 
recollections of personal experiences 

• A record of things one has done, seen and heard. 

•Semantic memories – knowledge that is not tied 
to the time when the information was learned. 

• Ex. Christmas is December 25th, dogs have four legs and 
Phoenix is in Arizona 

 



Prospective v. Retrospective Memory 

•Prospective Memory: 
remembering to 
perform actions in 
the future 

•Retrospective 
Memory: 
remembering events 
from the past or 
previously learned 
information 



Retrieval: Getting 
Information Out 

 



Retrieval: Getting Information Out 
•Recall: retrieving 

information learned earlier 
• FRQs and essays are 

examples. 

•Recognition: simply 
identifying items 
previously learned 
• Multiple-choice tests are 

examples. 

•Relearning – the process 
of learning something a 
second time; information 
usually learned quicker the 
2nd time around 
 

Q: Is it easier to recognize or recall the 
names of the seven dwarfs?  



Retrieving Stored Memories 
• Retrieval Cues – anchor points 

used to access specific needed 
information 

• Tip-of-the-Tongue 
phenomenon: temporary 
inability to remember 
something you know, 
accompanied by a feeling that 
it’s just out of reach 

• TOT can be “cured” with 
retrieval cues 



Retrieving Stored Memories 
• Priming: retrieval cue that activates associations in memory. 

• Example of priming: Easter…Bugs…Peter Cottontail…Watership 
Down… 

• Now tell me what you see….. 

 





Retrieval: Context Effects 
• Putting yourself back in the 

context where you experienced 
something can prime your 
memory retrieval. 

• Students do better on tests if 
tested in the same environment 
in which that information was 
learned. 

• Déjà vu – (French for “already 
seen”): cues from a current 
situation may unconsciously 
trigger retrieval of an earlier 
experience. 



Retrieval: Context Effects 
• Events in the past may have a specific emotion that later primes us 

to recall its associated events.  

• State-dependent memory: what we learn in one state of 
consciousness may be more easily recalled when we are in that 
state again 

• Memories of being drunk only recalled when drunk again. 

• Mood-congruent: emotions that accompany good or bad events 
become retrieval cues. 

• Being in one mood may trigger other occasions of being in that same mood. 

 



Forgetting 



Encoding Failure 
• We cannot remember what we fail to encode. 

• Example: Which is the correct penny? 

Answer: 
(A) 



Storage Decay 
• Decay theories attribute to the impermanence of storage. 

• Herman Ebbinghaus’ famous “Forgetting Curve” indicates that 
much of what we learn we may quickly forget. 

• The course of forgetting is initially rapid then levels off with time. 



Retrieval Failure: Interference 
• Some information is considered inaccessible (not retrievable). 

• Proactive interference: when something you learned earlier 
disrupts your recall of something you experience later. 

• Ex. Remembering your new locker combo because you cannot 
forget your old locker combo. 

• Retroactive interference: when new information makes it 
harder to recall something you learned earlier. 

• Ex. Having trouble remembering your old locker combo 
because you learned a new locker combo. 





Motivated Forgetting 
• Repression: in psychoanalysis, the basic defense mechanism that 

banishes from consciousness unpleasant thoughts, feelings and 
memories. 



Misinformation Effect 
• Misinformation Effect: when a 

participants’ recall of an event 
they witnessed is altered by 
introducing misleading 
postevent information. 

• Ex. The cars “hit” each 
other…the cars “smashed into” 
each other. 

• Elizabeth Loftus: (right) leading 
researcher in misinformation 
effect, false memories and the 
reliability of eyewitness 
testimony  





Amnesia 
• There are three types of 

amnesia: 

• 1. Source amnesia: attributing 
to the wrong source an event 
we have experienced, heard 
about, read about or 
imagined. 
• We retain the memory of the event 

but not the context in which we 
acquired it. 

• Recognizing someone but not 
remembering how you know 
them. 

• Confusing dreams with reality. 

 



Amnesia 
• 2. Retrograde amnesia: involves the loss of 

memories of events that occurred before the 
onset of amnesia. 

•3. Anterograde amnesia: involves the loss of 
memories of events that occurred after the onset 
of amnesia; inability to form new memories 

 



Henry Molaison: The Brain that 
Changed Everything 



H.M. and Anterograde Amnesia 
• For homework, you are to research Henry Molaison and his 

experience with anterograde amnesia. 

• You must write at least three paragraphs with the following 
information: 

• 1st paragraph: Background on Molaison; who he was, how he got 
injured, etc. 

• 2nd paragraph: Explain the after-effects of Molaison’s brain surgery; 
how was his memory affected? 

• 3rd paragraph: Explain the Molaison case’s impact on memory 
research. 

• This will be a grade. 



LANGUAGE 



Language 
• Language is our spoken, written or signed words and the ways we 

combine them as we think and communicate. 



Language Structure 
• For a spoken language there are three “building blocks”:  

• 1. Phonemes: the smallest distinctive sound unit 

• The word “chat” has three phonemes – ch, a, and t. 

• 2. Morphemes: the smallest unit of a language that carries meaning 

• Includes prefixes and suffixes 

• 3. Grammar: a system of rules (including semantics and syntax) in a 
given language that enables us to communicate with and 
understand each other 

• Semantics: the set of rules we use to derive meaning from 
morphemes, words and sentences 

• Adding –ing to a word means something that is currently happening 

• Syntax: refers to the rules we use to order words into sentences 

• Yoda says “Through the Force, things you will see.  Other places.  The 
future…the past.  Old friends long gone.” 



• Let’s face it: English is a crazy language. There is no egg in eggplant or ham in 
hamburger, neither apple nor pine in pineapple. 
 

• English muffins were not invented in England or french fries in France. 
Sweetmeats are candies, while sweetbreads, which aren’t sweet, are meat. 
 

• We take English for granted. But if we explore its paradoxes, we find that 
quicksand can work slowly, boxing rings are square, and a guinea pig is neither 
from Guinea nor is it a pig. And why is it that writers write, but fingers don’t 
fing, grocers don’t groce, and hammers don’t ham? If the plural of tooth is 
teeth, why isn’t the plural of booth beeth? One goose, 2 geese. So, one moose, 
2 meese? One index, two indices? Is cheese the plural of choose? 
 

• If teachers taught, why didn’t preachers praught? If a vegetarian eats 
vegetables, what does a humanitarian eat? 
 

• In what language do people recite at a play and play at a recital? Ship by truck 
and send cargo by ship? Have noses that run and feet that smell? Park on 
driveways and drive on parkways? 
 

• How can a slim chance and a fat chance be the same, while a wise man and a 
wise guy are opposites? How can the weather be hot as hell one day an cold as 
hell another? 
 

• When a house burns up, it burns down. You fill in a form by filling it out and an 
alarm clock goes off by going on. 
 

• When the stars are out, they are visible, but when the lights are out, they are 
invisible. And why, when I wind up my watch, I start it, but when I wind up this 
essay, I end it? 
 

 



Language Development 
• Babbling stage: around four months, babies begin to 

spontaneously utter a variety of sounds. 

• The sounds babies produce during the babbling stage is similar to babies 
from cultures around the world. 

• Around 10 months, babies’ babbling begins to resemble that 
of their “household” language. 

• One-word stage: around one year of age, children learn that 
sounds carry meanings and begin one-word utterances 

• Around two years of age, children transition into the two-
word stage. 

• The two-word stage is characterized by telegraphic speech: 
form of speech containing mostly nouns and verbs 



Two Theories of Language Development 

• Skinner believed that 
children acquire language 
through learning principles 
such as 

• Association 

• Imitation 

• Reinforcement 

• Correct speech is reinforced 
with applause. 

• Incorrect speech is punished 
with a “no” or ignored. 

• Chomsky believed that 
children acquired language 
at a rate that could not be 
explained solely by learning 
principles. 

• Chomsky believed language 
“just occurred”, something 
innate within us. 

• Claimed humans come 
equipped with a “switchbox” 
(a language acquisition 
device, LAD) that helps us 
learn language. 

B.F. Skinner Noam Chomsky 



Language Influences Thinking 
• Linguist Benjamin Whorf contended that language determines the 

way that humans think. 

• According to Whorf’s relative linguistic theory (sometimes called 
linguistic determinism), one’s language imposes different 
conceptions of one’s reality. 

 



THINKING 



Concepts 
• To think about countless events, objects and people in our world, 

we simplify things. 

• We form concepts: mental groupings of similar objects, events and 
people 



Prototypes 
• We form many concepts by developing prototypes: a mental image 

or best example that incorporates all the features that we associate 
with a category. 



Solving Problems 
• Some problems we solve through trial and error. 

• Algorithms: a step by step procedure that guarantees a solution 

• One drawback to algorithms is that they can be laborious and time-
consuming 

 

• Sometimes however, we solve problems using a more simple 
strategies called heuristics. 

• Heuristics: mental “shortcuts” that we use to make judgments and 
solve problems 

• Heuristics are quicker than algorithms but more prone to error. 

 

• Insight: the sudden and often novel realization of the solution to a 
problem 

• Insight involves problem solving without the use of algorithms or 
heuristics. 



Insight Into Insight 
• One famous study on cognition involved how 

animals use tools to solve problems. 

• Wolfgang Kohler’s research centered around 
the ways chimpanzee’s thought about 
retrieving bananas that were positioned just 
out of their reach. 

• Kohler noticed that the chimps would: 

•  (1) stack wooden crates to form makeshift ladders 
to reach bananas or  

• (2) use short sticks to retrieve long sticks, which 
could then be used to lengthen the reach of their 
arms. 

• Kohler concluded that the chimps did not solve 
these problems by trial and error (i.e. 
Thorndike’s “law of effect”), but rather 
through an insight: the sudden realization of 
the problem’s solution. 

 



Obstacles to Problem Solving 
• Some cognitive tendencies prevent or hinder our ability to 

effectively solve problems. 

• Confirmation bias: a tendency to search for information that 
confirms one’s preconceptions 



Obstacles to Problem Solving 
• Fixation: the inability to see a problem from a fresh perspective 

• Two types of fixation: 

• 1. Mental set: a predisposition to think in a certain way; our 
tendency to approach a problem with the mindset of what has 
worked for us in the past 

• 2. Functional fixedness: the tendency to think of things only in terms 
of their usual functions 

Using only the items to 
the left, how would you 
mount the candle to the 

wall? 





Making Decisions and Forming Judgments 
• To gain an idea about how heuristics determine our intuitive 

judgments, one must consider two specific types of heuristics. 

• The representative heuristic: judging the likelihood of things in 
terms of how well they represent particular prototypes 

• The availability heuristic: when we base our judgments on how 
mentally available information is 

 



Other Thinking Concepts 
• Overconfidence: a tendency to overestimate the accuracy of 

our knowledge and judgments 

• Framing: the way an issue is presented 

• Belief bias: tendency for one’s existing beliefs to distort 
logical reasoning 

• Belief perseverance: our tendency to cling to our beliefs in the 
face of contrary evidence 

 



CREATIVITY 



Characteristics of Creative Thought 
•Creative thought and creative thinkers can be 
described as the following: 

•1. Divergent and original; looking at things 
from a new perspective 

•2. Coming up with several solutions to a 
problem 

•3. Avoiding solutions that are overly simplistic 

•4. Tolerates ambiguity and risk; preservers in 
overcoming obstacles 

•5. Intrinsically motivated 

 


