
CHAPTER 6

	Memory


OPENING THEMES

Memory is a topic of inherent interest to students—they need memory to learn the material in this course! This unit will incorporate information about short-term memory and long-term memory with a focus on the fallibilities of memory as well. Memory is also central to an individual’s sense of identity; without memory we would not know who we are. People with memory disorders such as amnesia and Alzheimer’s disease suffer a loss of identity as well as failing to recall knowledge about their past.
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Key Concepts

Key Concept 6–1: What is memory? 138
Key Concept 6–2: Are there different kinds of memory? 138-142
Key Concept 6–3: What are the biological bases of memory? 144-145
Key Concept 6–4: What causes difficulties and failures in remembering? 145-158
Key Concept 6–5: Why do we forget information? 154-158
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Learning Objectives

6–1 
Define memory and the basic processes of encoding, storing, and retrieving information.

6–2 
Describe sensory memory, discuss the characteristics of short-term memory, and 


summarize the evidence for the existence of long-term memory as distinct from short-


term memory.

6–3 
Describe long-term memory modules. Distinguish between declarative and procedural 


memories, and semantic and episodic memories.

6–4 
Distinguish between recall and recognition and discuss the levels of the processing theory    of memory.

6–5 
Describe the concept of flashbulb memories.

6–6 
Define constructive processes. Consider issues regarding the accuracy of constructed 


memories, including autobiographical memory.

6–7 
Understand the processes that account for memory failure, including decay, interference, 

and cue-depending forgetting.
6–8 
Describe major memory impairments.
6–9 
Discuss techniques for improving memory.
Student Assignments

Connect Psychology Activity: Sensory Memory
Through this interactivity, which is a partial replication of Sperling’s iconic memory experiment, students learn about the concept of sensory memory and become able to differentiate between sensory memory and short-term memory.
Online Learning Center: Iconic Memory
This activity is similar to the previous Connect Psychology activity in that it is based on Sperling’s iconic memory experiment. 
Connect Psychology Activity: Working Memory 1—Decay vs. Interference
In this interactive exercise, a working memory experiment is simulated by having students attempt to remember nonsense syllables after being instructed to count backward from a number on the screen.

Connect Psychology Activity: Working Memory 2—Putting Your Memory to Work

In this activity, students play the role of a server in a restaurant.  They will be given the task of taking customers’ orders both before and after studying memory tips and will be prompted to reflect on how and why the memory tips work.
Connect Psychology Activity: Levels of Processing
In this simulation of the classic study by Craik and Tulving, students learn the difference between shallow and deep levels of processing by being asked to look at words and either count the number of vowels in them or determine the meaning of the words. By comparing their scores under the two conditions, students learn that deep processing results in better recall than shallow processing.
Connect Psychology Activity: Eyewitness Fallibility
This interactivity provides a dramatic illustration of the principle of selective attention. It is a simulation of the Neisser experiment in which students watch a video of a basketball game while a man dressed in a striped “prisoner’s uniform” walks through the scene. Students do not notice the strangely dressed man because they have been instructed to count the number of basketball passes.

Eyewitness Memory Demonstration

Have students work in pairs to test their eyewitness memory. They should observe an event on a campus sidewalk or roadway and then wait 60 seconds. Each one should then write down exactly what they observed and then compare notes. Have them bring their observations into class to determine how closely their observations correspond. 
Repressed Memories

Ask students the following questions:

· Do you agree that people can have repressed memories? Why or why not?

· What is the basis for the charge that therapists plant repressed memories in their clients?

· How do you think a repressed memory would affect a person’s everyday functioning?

Connect Psychology Activity: Alzheimer’s Disease

After watching a brief video segment illustrating a patient with Alzheimer’s disease, students answer questions about the symptoms and the nature of the disorder.

Seven Sins of Memory

Based on the Seven Sins of Memory (see definitions below), have students complete Handout 
6–1. 

Flashbulb Memories

To test their flashbulb memories, have students complete Handout 6–2.

Theories of Forgetting
Have students complete Handout 6–3 about theories of forgetting.

Personal Experience of Memory Loss

Ask students the following:

· Choose one recent situation in which you forgot, but later remembered, something important.

· Describe it briefly.

· Use one of the theories of forgetting to explain the following:

—Why you forgot this.

—What helped you remember it later.

—How you could have avoided forgetting it.

Lecture Ideas

Classroom Demonstration: If You Don’t Encode, You Can’t Retrieve, #1
To show the importance of encoding, ask students to provide answers to the following questions:

· Which color is on top on a stoplight?

· How many rows of stars are on the U.S. flag?

· Whose image is on a dime? Is he wearing a tie?

· What five words besides In God We Trust appear on most U.S. coins?

· When water goes down the drain, does it swirl clockwise or counterclockwise?

The point is that students have seen these stimuli thousands of times, but they probably won’t recall them because they didn’t think about the information. (The answers are: red, 9, F. D. Roosevelt with no tie, United States of America and Liberty, and water drains clockwise in the Northern Hemisphere).
Classroom Demonstration: If You Don’t Encode, You Can’t Retrieve, #2

You might use an exerpt from a popular song-based reality show, such as The Singing Bee, for this activity (See www.nbc.com/Fall_Preview/The_Singing_Bee/).

This activity challenges contestants to exactly recall the lyrics of familiar songs. You can adapt this format to a classroom demonstration as follows:

Choose a familiar song that students are familiar with. My teaching assistants picked “Escape” by Rupert Holmes, otherwise known as the “Pina Colada” song:

www.stlyrics.com/lyrics/thesweetestthing/escapethepinacoladasong.htm.

Since it is less alcohol related, I would have preferred the song “Goodbye Yellow Brick Road” by Elton John ( see www.eltonography.com/songs/goodbye_yellow_brick_road.html), but the students said they had not heard of this song before! 

Ask for three volunteers who think they know the lyrics. Then, start the song, stopping at several intervals, and ask the volunteers to guess what the next words are.  For example:

“If you like Pina Coladas, and getting caught in the rain.
If you’re not into yoga, . . . ”

Now stop the music. 

The next lyrics are:

“If you have half a brain.”

Go through the song like this, stopping five or six times just before the next line to ask for the upcoming lyrics.

If the contestants are not getting the right words, ask the audience to coach them with the answers.  

At the end, calculate the score of the winner.  At this point, there may not be a winner because the task is much more difficult than it seems! However, choose the one who came the closest and ask the class to applaud for all of the participants. At this point you can pass out small prizes, such as pencils with the school logo, for all contestants.
Web Site: Concepts Regarding Memory

The following link also has several articles and activities to illustrate different concepts regarding memory: http://www.braingle.com/mind/memory.php
Classroom Demonstration: Chunking

Ask for a volunteer or adapt this activity for the whole class.

Announce that you are going to prove that ordinary students can remember 15 letters without any difficulty.

Display the following letter sequence for one second on a slide and ask the volunteer or the class to say or write it down:
T WAN BAC BSC PRC IA

They will not remember more than four or five letters.

Then display this letter sequence:

TWA NBA CBS CPR CIA

They will have no difficulty remembering it!

Classroom Demonstration: Working Memory

To show how working memory is tested, use this demonstration:

Computational span
Add up each of the following:

3 + 2 = ?

7 – 4 = ?

6 – 2 = ?

5 + 1 = ?

Now ask students what the second digit mentioned in each arithmetic task was.
Semantic networks in memory

Ask students to name the 50 states. Then find out what methods they used. These are the three most popular:

· The “Fifty States That Rhyme” song that they learned in school

· Alphabetical order

· Going through each region

· Personal experience through travel

Eyewitness Fallibility Scenario from the “When Eyes Deceive” video segment:

Enlist a volunteer to serve as the “perpetrator.” The volunteer should be as neutral as possible—that is, medium build, height, skin color, and hair. He or she should wear a distinctive item of clothing and his or her face should be at least partially covered.

Take photos of the perpetrator and four or five persons of similar build and appearance. These will be used as the “lineup” photos.

Several days ahead of time, make sure that you leave in a prominent position on the desk or lecture podium the item that will be “stolen.” This way, it will not seem obvious on the day of the theft. Also mention that there have been thefts on campus recently in classroom buildings and that students should be careful (this is generally true, so it’s not bad to warn them). All of this helps to make the scene more plausible when it occurs in your class.
Practice how you will cue the perpetrator and how you will respond. Watch the video segment first so you can see how the act was performed and what accommodations you will need to make for your particular classroom (you can access the video at http://www.savevid.com/video/when-eyes-deceive-eyewitness-testimony.html) . The best scenario is one in which you do not react to the thief but react to the students in the class who react to the thief. You should also arrange to have a teaching assistant run after the perpetrator.

This scenario has worked with some success:

Begin the lecture. At a pre-assigned point early in the lecture (at a certain word or time, such as when I say “implicit memory”) the perpetrator will come into the room, but you will have your back to him.

You will hear the perpetrator steal the object but will not see him. Instead, you will react to the students, who will scream out.

Then you put on an air of concern and fear. Say that someone should go after him. The teaching assistant will then make noises outside, such as banging and clattering.  You also could arrange for another student (perhaps an undergraduate teaching assistant) to pretend to call the campus police.
After your confederate goes after the perpetrator, look at the class in shock and express your fright and surprise. Pause for a few seconds and then indicate that the whole thing was a stunt. BEFORE the students talk or say anything, have them immediately write down on a sheet of paper everything they can remember about the perpetrator, such as his or her eye color, age, height, weight, hair color, skin color, clothing, and anything distinctive such as the “odd shape of his or her nose.” Then show the “lineup” photos and have them write down the number corresponding to the perpetrator.

Then, show the video segment. While it is playing, look through the student descriptions. After the segment is over, read the funniest ones to the class. Later, based on a quick count, see if the lineup photos match the perpetrator, or leave out his or her photo altogether.

Some examples:

Jacket color (it was black)

The Perp was wearing a blue sweater.
He had on a navy blue jacket.
He was wearing a big, puffy, black jacket.
He wore a white shirt.
He or she was wearing a gray, hooded sweatshirt.
Pants (he wore jeans)

He was wearing baggy pants.
He had on grayish, green pants.
He wore khaki pants.
Height (he was about 5'8'')

He was 5'3''.
Shortish

About 5'7''
Medium height

Six feet tall

Skin color (white)

Caucasian

African American

Olive skin

Memory Suggestibility Demonstration 
This is the Deese-Roediger-McDermott paradigm. The following activity is credited to Daniel Schacter.
Tell students that you are going to implant a false memory. You will read a list of words and then they are to recall as many from the list as they can. Then they will be given a recognition memory test.
· candy

· sour

· sugar

· bitter

· good

· taste

· tooth

· nice

· honey

· soda

· chocolate

· heart

· cake

· eat

· pie

Give them a minute to write down the words. Then, present this recognition task:

Which words were on the list I read to you? Indicate old or new for each:

· taste (old word)

· point (unrelated new word)

· sweet (related new word)

Then, score the data by having students raise their hands if they wrote down old and go through each of the items in order. 

Most will raise their hands for taste, very few will for point, and almost all the hands will go up for sweet.

You can then ask how many people wrote down sweet on the recall test; roughly half will raise their hands.

The key to this experiment is that the lists all contain words that are strongly associated with category names related to sweetness, hence implanting the false memory.

Loftus Experiment 

Show a picture of two cars. Explain that they were involved in an accident. If using PowerPoint, add a realistic crash noise. Then show the stimuli that were used in the Loftus experiment:

How fast were the cars going when they _________ into each other?

Show the following words in the blank:

Smashed

Collided

Bumped

Hit

Contacted

Then show the results in this slide:

 SHAPE  \* MERGEFORMAT 



Point out that if these estimates of speed were to be used in a courtroom, there would be very different consequences for the outcome of the case, assuming, for example, that the speed limit was 30 mph on the street in which the accident occurred.
Levels of Processing

Have students complete this levels-of-processing experiment. This can also be presented on slides to the class:

This activity will test the effectiveness of depth of processing. You will be presented with a list of 20 words one at a time. After each word, you will be given instructions for processing that word. Specifically, you will be asked either to count the number of syllables in some words or rate the word for its pleasantness or unpleasantness. When you are finished with the entire list, you will be asked to remember as many of the words as you can. For example, if the word was penguin and your task was to count the number of syllables, you would say “two” to yourself. If the word was penguin and your task was to rate it for pleasantness or unpleasantness, you would have to think about the word and decide whether you thought of it as a more pleasant or more unpleasant word.

Show these words in this order with the instructions next to them:

· school (count the number of syllables)

· trailer (rate the pleasantness or unpleasantness)

· elephant (rate the pleasantness or unpleasantness)

· bookcase (count the number of syllables)

· triangle (count the number of syllables)

· giraffe (rate the pleasantness or unpleasantness)

· table (count the number of syllables)

· sailboat (rate the pleasantness or unpleasantness)

· telephone (count the number of syllables)

· glasses (rate the pleasantness or unpleasantness)

· pencil (count the number of syllables)

· computer (count the number of syllables)

· book (rate the pleasantness or unpleasantness)

· television (count the number of syllables)

· calendar (rate the pleasantness or unpleasantness)

· watch (count the number of syllables)

· sandwich (rate the pleasantness or unpleasantness)

· zebra (count the number of syllables)

· wallet (rate the pleasantness or unpleasantness)

· shoe (rate the pleasantness or unpleasantness)

Then, show this list and have students check the words that they recognize:
Ring

Trailer

College

Park

Watch

Money

Shelf

Mouse

Text

Giraffe

Telephone

Table

Wallet

Date

Platform

Ship

Square

Glasses

Dial

Plates

Pencil

Computer

Calendar

Triangle

Pen 

Disk

Sailboat

Television

Sandwich

Horn

Lunch

Bookcase

Radio

School

Elephant

Sock

Shoe 

Lion
Zebra

Now, show the list of correct words and have students count the syllable versus pleasantness rating list. There should be more correct words in the pleasantness rating list.

Seven Sins of Memory (Schacter, 2001)
Schacter, D. (2001). The seven sins of memory: How the mind forgets and remembers. New York: Houghton Mifflin.

Below are the Seven Sins of Memory, with brief definitions and examples. Add other examples from the student assignment on this topic. Schacter’s book also has a number of very interesting examples of each “sin.”
· Transience: Simple forgetting.

· Absentmindedness: Insufficient attention at the encoding stage. For instance, you park your car at the mall but can’t find it when you get out because you didn’t really look at where you parked it when you drove in.

· Blocking: The inability to retrieve information; this is like having something on the tip of the tongue. An example of this is forgetting the name of someone you know very well.

· Misattribution: Having the wrong source of information. You think that one person told you something but in reality someone else did.

· Suggestibility: The planting of false memory. The demonstration above showed how this works.

· Bias: Seeing oneself in a positive light. An example of this might involve a student being arrested for disorderly conduct, but over time the student regards this event in his memory as the fault of his friends or the police.

· Persistence: Intrusive recollections of past events. For example, people with posttraumatic stress disorder continually re-experience this trauma.

Tricks of Memory Experts

Present students with this strategy used by memory experts in which numbers are associated with letters:
	Number
	Letter/Sound
	Memory Aid

	1
	t, d
	t has one downstroke

	2
	N
	n has two downstrokes

	3
	M
	m has three downstrokes

	4
	R
	“four” ends with r

	5
	L
	Latin 50 = L

	6
	j, sh, ch
	J reversed looks like 6

	7
	K
	Visualize a K drawn with 2 7s

	8
	f, v
	Cursive f has two loops like an 8

	9
	p, b
	P reversed looks like 9

	0
	z, s
	Zero starts with Z


This is the standardized mnemonic system used by memory experts. It has been optimized in order to make it easy to learn and use. Note that pairs of letters have been grouped together because of their phonetic similarity, as in the cases of t and d or p and b. If you are not familiar with phonetics, whisper the word dog. Notice that it sounds like tok. This is how you can tell which sounds are phonetically similar. 

Here are some rules about using the number alphabet:

· The alphabet is strictly phonetic. For example, the word cough should be thought of as 
K-o-F and translated into 78; gem is pronounced J-e-M and is thus 63.

· Double letters are not counted. For example, Butter translates into B, T, and R (with only one T).

· The following three consonant sounds do not appear in the chart: W, H, and Y. Why, you ask? Good question! Good answer!

· Vowels are always ignored, as well as W, H, and Y as mentioned above. The long word hollow, for example, contains just one useful letter: L.
· When creating words from consonants, vivid nouns usually work the best, rather than adjectives, verbs, or other related words.

There are other tips for this method. The source for this information was www.thememorypage.net/htiym3.htm, but similar information also can be found on other Web sites.

Remembering Names and Faces

There also are a number of systems to remember names and faces, which are useful skills for instructors who have difficulty remembering the names of their students! Here are some suggestions:

· Associate the name with a part of the face, such as Larry and lip.

· Pay attention when you first hear the name. Most people don’t really listen when they meet someone for the first time.

· Pronounce the name and see how it is spelled. This gives you additional cues.

· Link the person’s name with that of a celebrity, such as a woman named Emma, who reminds you of Emma Watson.
· Ask again if you forget but try a different cue this time.

Media Presentation Ideas

Popular Television Show: Seinfeld
A way to illustrate the principle “if you don’t encode you can’t retrieve” is the Seinfeld episode titled “The Parking Garage” in which the characters forget where they parked their car and wander for hours in a parking garage while one of the characters carries a heavy package

(See www.en.wikipedia.org/wiki/The_Parking_Garage).

Connect Psychology Activity: “When Eyes Deceive”
This video can be shown from the Connect Psychology activity if it has not been used as a student assignment. In this segment a purse snatching is simulated in a classroom setting. Eyewitnesses are shown to be unable to identify the “thief” correctly.

Popular Movie: Repressed Memory

Show a segment from the movie Don’t Say a Word about a case of repressed memory.

Popular Movie: Alzheimer’s Disease

Show a segment from the movie Iris, which chronicles Alzheimer’s disease as experienced by the British author Iris Murdoch from the standpoint of her husband, the author John Bayley. In 2009, HBO also did a documentary series about Alzheimer’s disease, called The Alzheimer’s Project. For more information and to view the videos, go to http://www.hbo.com/alzheimers/. 
Connect Psychology Activity: Alzheimer’s Disease

This video can be shown to the class if it has not been used as a student assignment. After watching a brief segment illustrating a patient with Alzheimer’s disease, students answer questions about the symptoms and nature of the disorder.
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