Psychology 120 Module 22: Information Processing          Sem. 1- 2017
Essential Question: How important is memory to everyday life?                                             
Student Outcomes:
  Upon completion of the module students will be able to:
1. Explain the 3 basic steps involved in memory.
2. Understand the factors and techniques that influence whether information is encoded into memory.

3. To distinguish between our three distinct storage systems – sensory, short-term and long-term memory

4. Summarize biological processes related to how memories are stored in the brain.

5. Discuss the factors that influence how memories are retrieved.

Vocabulary: Are you familiar with these terms?

Encoding    Storage    Retrieval    Automatic processing    Effortful processing    Rehearsal    Serial position effect    Semantic encoding    Mnemonic device

Chunking    Sensory memory    Short term/working memory    Long term memory
Flashbulb memory    Long-term potentiation    Explicit memory    Implicit memory

Recall    Recognition    Context effect    State-dependent memory    
ACTIVITY: Handout 22-7 
Information processing enables memory.  Can you imagine not having this cognitive skill? In this module we focus on memory, using an information-processing model.  We, just like computers, process information in three basic steps:

1. Encoding: 
2. Storage:
3. Retrieval:
(Read example on page 390 about how computers do this, and how we are similar and different)

ENCODING

Encoding is the process in which we move information into your memory system. Good students are usually good encoders, but we can all control several factors that influence how well we encode information:
1. The role of effort in encoding
Automatic processing: unconscious, without much effort (ex: remembering where something is in your textbook, but not remembering the exact details about the information)
Effortful processing: requires attention and conscious effort (ex: things you have written in your notes)

Types of processing:  Some processing strategies are more effective than others, such as:

Rehearsal:   The conscious repetition of information.  The more you rehearse the more you retain. More rehearsal, more effective memory.

Over learning: continuing to rehearse information even after you have memorized it.  Continue to rehearse academic information even after you have mastered it.

2. Effect of the order of the information on encoding, known as the serial position effect.
Serial Position Effect: the tendency to recall the first and last items on the list more easily. 

Primacy Effect: We have more opportunities to rehearse those items at the beginning.

Recency Effect: The most recent items (at end) are freshest in memory.

(Tip: devote extra time to the middle of the list)

3. The significance of how you space out the rehearsal of the information to be encoded.

Spacing of Rehearsal: The effectiveness of rehearsal depends on when you do it.    Distributed rehearsal (spread-out sessions) works better than massed rehearsal (cramming).  If you cram, you won’t encode information as effectively)
4. The huge contribution of the meaning of information to be encoded.

Encoding Meaning: Rehearsal is central to encoding but how meaningful the information is, is also important.  

Semantic Encoding: is the process of making the material more meaningful.  This has proven better than acoustic encoding (sounds) and visual encoding (images). One good way to do this is to use the self-reference effect by relating it to your own life.

ACTIVITY: Handout 22-3 – How do you encode?
ACTIVITY: Handout 22-4 – Self-Referencing Scoring Sheet
5. The Effectiveness of encoding visual images.
Encoding Imagery: Encoding images is relatively easy. Visual images tend to stick in our minds, as you well know if you have ever struggled to rid your mind of the image of an unpleasant event. Images of positive events also tend to stick in our minds. (Someday this will be like that for you with high school, the tests, schedule’s, hassles, will be overwhelmed by the more pleasant things)
ACTIVITY: 22-5 – Semantic Encoding of Pictures
ACTIVITY: Meaning and Memory

6. The use of mnemonic devices

Mnemonic Devices: Is a formal term for memory tricks. For example, which way do you set your clock for daylight saving time? – spring forward. Also, remember Psychology 110 and MUDA.  Two well known image based mnemonic devices are loci (associate items you want to remember with imaginary places) and peg-word systems (you associate words you want to remember with a list of peg words you have already memorized).  These systems both create vivid images that you won’t easily forget. See page 397 in text. 
7. The importance of organizing information to be encoded

Organizing Information: You can encode more efficiently if you organize your information first.

Chunking: organizing information into meaningful units. You can encode many more letters if they are organized into meaningful words and sentences than you can if they are just randomly grouped. Examples on page 398-399

 Hierarchy: Organizing information into a hierarchy is another effective encoding technique. Hierarchies are organizational systems that focus on the relationships between pieces of information. The most familiar example of a hierarchy is an outline for a paper or assignment or a chemistry periodic table.   
 ACTIVITY: Meaningful chunks
STORAGE

Storage is the retention of information, the very core of memory. Humans have three distinct storage systems, each with a different degree of permanence: sensory memory, short-term memory and long-term memory:  

1) Sensory memory: The brief, initial encoding of sensory information in the memory system.  We can hold visual information in sensory memory for less than half a second; just long enough to make a decision about its importance. We do this while it is in the iconic store – helps us hold one image until another one replaces it.  We hold auditory or sound information for 3-4 seconds in the echoic store.  Sometimes we can retrieve information although we don’t remember hearing it. 
2) Short-term memory:  Your short term/working memory is more permanent than sensory memory. This part of your memory system contains information you are consciously aware of before it is either stored more permanently or forgotten.  Short term memory is sometimes referred to as working memory to emphasize the active auditory processing and visual processing that occur there. In this way it is similar to the active memory on your computer that allows you to manipulate and use several applications at once. 
Sensory memory is brief but huge. Remember all the sensory information that hits us all the time.  Short term memory is far more limited – we can attend to only a few things at one time. How many you ask? Research has shown that short term memory can maintain roughly seven chunks of information. Most people can handle somewhere between five and nine chunks of information at one time. 
Interestingly we can use chunking to increase our capacity for short term memory as well as for encoding. We can hold chunks of information almost as easily as individual information. What about the duration of short-term memory? How long can we retain information in this portion of our memory? About as long as you keep rehearsing it. For example, if you meet an interesting person at a party, you will retain the person’s name as long as you keep repeating it to yourself. If you become distracted the information can disappear in less than 20 seconds. 
Short term memory has limited capacity and short duration.
3) Long-term memory: Long term memory is the relatively permanent and limitless storehouse of the memory system.  It can hold memories without conscious effort.  We can file information in our long term memory and have it stay there without paying attention to it. It’s available when we want it. The information in our long-term memory (i.e. postal code, a teachers name, etc) is encoded either because you rehearsed it or it holds personal meaning to you.  Even though long-term memory is expansive (most humans can supposedly maintain memories for about a century), there are huge individual differences in the capabilities of long term memory. No one knows the capacity for long-term memory. 
One interesting type of long-term memory is flashbulb memory – a vivid memory of an emotionally significant moment or event.  For example, driving home in your first new car; birth of a child; remembering where you were when the twin towers were crashed into.
Memory and the Brain

How exactly, does the brain go about storing long term memories? 

We now know that our brain does not function like a tape recorder, holding permanent, accurate records of every experience, ready to be played back if the right button is pushed. Current memory research indicates that memories are constructed from myriad bits and pieces of information.  Our brain builds our memories just as you would assemble a jigsaw puzzle.  When pieces are missing, we invent new ones to fill in the spaces.  So, some of our memories are accurate but some are way off!  
Another important clue to how memories are stored is that each memory appears to activate a particular, specific pattern of firing in the brain cells – neurons. This is referred to as long-term potentiation.  As the sequence of neurons that represents a particular memory fires repeatedly, the synapses between these neurons become more efficient. Learning and memory stimulate the neurons to release chemicals (primarily the neurotransmitter serotonin) at the synapses, making it easier for the neurons to fire again in the future. 
The concept of long-term potentiation helps explain several other memory phenomena. For example, a blow to the head can disrupt neural function and the formation of new memories. Drugs can also enhance or disrupt memories by interacting with the neurotransmitters necessary for long term potentiation. Alcohol is one such drug, which accounts for the alcohol-induced memory “blackout” that often accompanies a night of heavy drinking. 

Stress hormones also affect memory. Do you think they disrupt or enhance the ability to form long term memories? Stress is often the body’s response to danger. It is important that we retain details of dangerous situations so that we can protect ourselves in the future. It’s not surprising then that stress can enhance memories. The hormones tell your body that something significant is happening and they trigger biological changes that stimulate the formation of memories. 
Explicit and Implicit Memories
There are many types of memories, but one major division separates explicit memory from implicit memory.

Explicit memory is what we normally think of when we think of memory: the recall of facts and experiences. For example, at what temperature does water freeze? Where did you eat dinner last night? What is your mother’s middle name? Answering these questions requires a conscious effort to retrieve and state information. 
 Implicit memory is the recall of skills and procedures, like walking or riding a bicycle.  You don’t have to think about how to ride a bicycle before pedaling off. Your ability to perform these tasks depends on memory, but it is implicit not explicit. 

 Explicit memory and implicit memory appear to be entirely different systems, controlled by different parts of the brain.  Explicit memories are processed through the hippocampus.  Implicit memories are processed through the cerebellum.  Because of this split, odd things can happen.  Someone with damage to the hippocampus might not be able to form new explicit memories, but his ability to form implicit memories would remain intact.  (See page 405 for example)
RETRIEVAL 

The final step in the information-processing model of memory is retrieval, the process of getting information out of memory storage.  Two forms of retrieval are recall and recognition: 
1. Recall: Recall is the type of retrieval we usually think of as “memory” – searching for information that was previously stored.  We are calling a memory back into conscious awareness. Test makers use fill in the blanks, short answers and essay questions to tap recall.
2. Recognition: Recognition is a type of retrieval in which you must identify items you previously learned.  It is an easier process than recall because you only need to identify information. For example, you may struggle to describe an individual you witnessed committing a crime (recall) yet have little trouble picking the person out of a police line-up (recognition). Multiple choice and matching questions test recognition. 
How do we get to the memories we need to retrieve?

We follow pathways, often multiple pathways that lead to the memory. Read page 406 in text. Memories weave a web of neural pathways inside the brain, and retrieval cues send us down one pathway or another in our search for memories.
Two factors that influence our ability to retrieve are context and state dependency: 

1. Context is the environment in which you encode or retrieve information.  When you are in an environment similar to the one in which you encoded the information, you may experience the context effect – an enhanced ability to retrieve information more effectively. For example, visiting a place where you lived in the past, and memories come flooding back.
2. State dependency is the enhanced ability to retrieve information when you are in the same physical and emotional state as you were when you encoded the information.  For example, if you were tired when encoding, retrieval will also be better when you are tired. Important to note that you will neither encode nor retrieve as well when you are tired as you would if you were not tired. The retrieval of memories also depends on your mood.  If you were happy when you encoded, you will retrieve better when you are happy.
ACTIVITY: 22-6 A/B

Lose your memories and you have lost your sense of self.  Without the past, joy and sadness would be fleeting and our world would be shallow.  We would not be able to connect events and we would be unable to learn anything.  
