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Memory: A User’s Guide  

Part 2 
 

Introduction 
Studies have found that 70 % of what you learn today will be forgotten in 24 hours unless 

you make a special effort to remember it.  There are a variety of variables that can be 

controlled to increase the efficiency of our memory as discussed in the previous handout.  

These variables allow us to remember more while spending less time working at it.  This 

handout continues to explore more of these variables. 

 

 
 

Intention and Attention 

It may seem unnecessary to say this but the first and most important thing that we must 

do to remember something is to make a conscious decision to remember.  Most of us 

have used the idea of repetition as a way of getting information into our long term 

memory.  But repetition alone is not enough; consider the results of a study done by the 

psychologists Dr. M. J. Adams and Dr. R. S. Nickerson.  They asked subjects to draw 

from memory the features of a common American coin which they had most likely 

handled several times a day and a thousand times over a ten year period.  The results 

were that most could recall next to nothing.  Similar results were found in a study by Dr. 

Alan Baddeley and Debra Dekerian of Cambridge University.  The British Broad Casting 

corporation (known as the BBC) in England was in the middle of a publicity campaign to 

announce that it was changing the wavelength (the dial setting on the radio) of its radio 

station.  When people who were estimated to have heard the announcement on the radio 

approximately 100 times were polled, it was found that their recall was only a little better 

than guessing.  Without the intent to remember, we generally do not. 

 

 
 

Many memory researchers also point out that when you examine the variety of 

techniques that people successfully use to remember things (called mnemonics, named 

after Mnemosyne, the Greek goddess of memory), the common factor is that they focus 
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all of our attention on what it is that we want to remember.  Attention is the focusing of 

the lens of our senses so that the information is clearly transmitted to our memory.  Very 

often we “look” but we do not “see”.  What was your mom or dad wearing when you left 

for school today?  What did the last person you passed in the hallway before you came 

into class look like?  When you walked into school this morning who was the second 

person you saw?  Without the focusing of our senses through the lens of attention the 

information from the experience never made it into our memory.  Consider another 

example; have you ever had someone else drive you somewhere several times and then 

not been able to find your way there on your own when you were driving?  But of course 

after you drive there once or twice, it’s not a problem finding your way there.  The 

difference is attention.  Sometimes remembering is as simple as intending to remember 

and paying attention. 

 

Implications for Studying 

Make a mental commitment to remember and then focus all of your attention.  In order to 

focus better, be sure to find a quiet place to study with no distractions. 

 

Repetition and Review 
Dr. Bruno Furst was a pioneer in the field of memory research.  He examined what every 

student knows; that repetition eventually results in memory.  In fact, in his experiments 

he found that any given bit of information could be memorized through an average of 68 

consecutive repetitions.  If the repetitions were not consecutive, if the subjects in the 

study took breaks periodically by taking a walk, talking with friends, etc, then it took 

only an average of 38 repetitions to remember the material.  This represents 44 % less 

time and effort to remember the information. It would seem then that our long term 

memories have a familiar front door and an unfamiliar, to most of us at least, backdoor.  

The front door involves mass repetition which can be entered but requires considerable 

work.   The easier to enter back door involves practice distributed over time and is 

commonly called review.  With properly designed reviews, the efficiency can be greatly 

increased over the early findings of Dr. Furst and information remembered with much 

less time and effort. 

 

Review is an active attempt to get information into your long term memory.  It is not 

simple repetition.  It involves intent, attention, some type of association technique and 

practice separated by intervals of no practice.  An association technique involves 

actively exploring the meaning or giving meaning to what we want to be able to 

remember.  It involves making associations and connections between new information 

and old.  The last half of this handout concerns itself with various association techniques 

to make recall easier.   

 



By Al Hill & Nickey Walker 

 

 

Reviewing prevents the loss of information that occurs with time.  Research has found 

that with no review of what we read, within two weeks we forget approximately 80 % of 

the content.  But with review, we recall approximately 80 % and forget only 20%. 

Note:  The effectiveness of practice distributed over time was first introduced in the 

handout “Memory: A User’s Guide” under the topic of recency and primacy and its 

implication for studying. 

 

Consider the results of an experimental study in which students were asked to memorize 

a list of nonsense syllables.  Nonsense words are perhaps the most difficult thing to learn 

because they have no meaning. 

 

% of Time 

Spent reading 

% of Time 

Spent reviewing 

Average Number of Nonsense 

Syllables Remembered 

100 0 65 

80 20 92 

60 40 98 

40 60 105 

20 80 137 

 

Notice that in this study, reviewing more than doubled recall.  In other more realistic 

studies not involving nonsense syllables, the results are a 400 – 500 % increase in recall.   

 

Implications for Studying 
Educational researcher Colin Rose recommends the following pattern after an initial 

learning period that is up to 45 minutes (approximately 1 class period). 

                                                                               

How Long after Initial 

Learning Period to Review 

Length of Review 

10 minutes 5 minutes 

1 day 5 minutes 

1 week 3 minutes 

1 months 3 minutes 

6 months 3 minutes 

 

The pattern and its effect are summarized on the following graph. 

 

                                                                                                                   With Review 

 

 

 

 

 

 

Probability of 

Recall                                                                                                        Without Review 
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                                          10                   1                   1                         1                            6 

                                         min.               day              week                 month                  months 

 

Another approach is recommended by Professor David Bryden, a graduate of Harvard 

Law School.  Often in very challenging year long courses, the course grade is determined 

by a single test at the end of the year. Individual review and study is essential with only 

one test determining the grade.  Based on his experiences in these situations, he 

recommends that after the first 3 weeks in a course, that whenever we study, spend half 

the time in review of all the material in the course.  Then by the last month in the course 

we will have mastered all of the previous material and can focus on the current 

information. 

 

A variety of review patterns are possible.  Some will appeal more to one person than 

another.  Some will work better for one person than another because of circumstances.  

The important thing is that we each experiment with the idea to find out what works best 

for us.  

 

Multi-sensory Methods 
Researcher Dr. Vernon Magnesen of the University of Texas has discovered that in 

general we remember: 

 

20 % of what we read 

30 % of what we hear 

40 % of what we see 

50 % of what we say 

60 % of what we do 

90 % of what we see, hear, say and do 
 

Each of us has an auditory memory (a memory of what we hear), a visual memory (a 

memory of what we see) and a kinesthetic memory (a memory of what we physically 

did).   As we increase the involvement of all 3 of these memories, we increase recall 

overall. 

 

Implications for Studying 
(1) We have both a visual and auditory memory.  Never use just one of them.  When 

studying talk out loud to yourself.  Notice that this alone increases the probability of 

recall by 30 % over just reading something silently to yourself. Whenever reading, read 

out loud.  When not reading, talk out loud and visualize what you are talking about.  

Either picture it in reality or picture it written on the page.  Always use both your visual 

and auditory memories simultaneously. 

 

(2) When reading be sure to visualize what it is that the author is talking about.  Pause 

periodically to review what has been read and translate the passage into an image in your 
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mind’s eye.  Then summarize out loud to yourself the main concepts or points of the 

reading.   

 

(3) In taking notes include as many diagrams, charts, graphs and sketches as possible.  If 

none were given, create your own. 

 

(4) We often forget to make use of our kinesthetic (physical) memory.  If a topic can be 

physically demonstrated or acted out, then do so while at the same time talking out loud 

to describe what it is that you are doing or portraying. 

  

(5) Don’t just look over (visual memory) example and homework problems, do them.  

Writing involves the kinesthetic memory and so physically doing the problems increases 

the probability of recall. 

 

(6) Make a concept map.  See handout entitled “Concept Mapping”.  This involves the 

use of both your visual and kinesthetic memory. 

 

(7) Note taking is useful for more than just a source of information for future studying.  

The process of taking notes actively involves both the auditory memory (hearing the 

information) and the kinesthetic memory (physically writing the information down).  In a 

study involving college students who were either given a photocopy of the notes for a 

section or who had to copy the notes down, students who wrote their own notes were on 

average one letter grade higher in scores on the section test. 

 

(8) For a special emphasis on certain material, when reading it out loud or saying it from 

memory, say it dramatically or whisper it.  Saying things in an unusual way increases the 

probability of recall of it. 

 

(9) Writing key information on Post-it notes and then sorting and arranging the notes on a 

larger sheet in several different logical orders will make use of your kinesthetic memory.  

If you then read the notes out loud and explain the relationships or ordering, then your 

visual and auditory memory will become involved as well.  Index cards can be used in 

place of Post-it notes and the cards arranged on a table top. 

 

(10) While talking out loud or reading; stand, walk or pace.  Bodily movement will bring 

the kinesthetic memory into play.  This is also useful if you find your attention wandering 

or if you feel drowsy. 

 

Associations 
Your long term memory is not a collection of unrelated independent information.  Rather 

it is vast network of interconnected information stored in either a visual, auditory or 

kinesthetic format.  Everything new that you learn is added to that network.  To 

remember something new you must associate (connect) it to something you already 

know.  Everything new that you learn in turn provides sites for future associations and 

learning.  It is a fact that the more you learn and remember today, the more you can learn 

and remember in the future. 

 

Consider an analogy.  Suppose you owned a vast library of 20,000 books.  Suppose the 

books were not arranged in any particular order.  What are the odds of quickly finding the 
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book you need when you want it?  For all intents and purpose, the book is lost. However, 

if the books are systematically arranged and cross referenced by title, author and topic, 

now what are the odds of quickly finding the book you need?  The more associations that 

we have between new information and old, the greater are the odds of accessing the 

information when needed because there are more mental routes to the information.  This 

is one of the reasons that the multi-sensory approach emphasized above works so well.  

The information is stored at multiple memory sites and can be accessed through multiple 

directions. 

 

The problem with not using associations or of not developing enough associations results 

in a common experience among test takers.  Have you ever found yourself not able to 

recall some bit of information during a test even though you were looking at that 

information in the few minutes before the test?  Then you turn your test in and as you are  

walking back to your desk the information comes to you?  Sometimes as we are first 

learning new material, we store the information in a short term memory that has few or 

no relation to the rest of our long term memories.  This information is difficult to recall 

on command and is very easily forgotten.  Without associations memories can not be 

accessed readily and are soon lost.  This then is the cause of that common test taking 

experience. 

 

Consider the results of an experimental study in which 3 groups of students were each 

asked to learn 10 new words.   

Group 1:  just read the words silently to themselves 

Group 2: sorted the words by type of words 

Group 3: made up sentences that contained the words 

The experimental finding was that group 3 remembered 250 % better than group 1 and 

group 2 remembered 100 % than group 1.  The process of creating sentences required the 

students to make associations with memories that they already had and so the words were 

recalled best with this method.  The process of sorting the words by type made 

associations between them but not with other memories.  Consequently, this method 

resulted in greater recall than by simply reading the words, but less recall than by making 

associations with other memories. 

 
Consider the results of a second experimental study in which 4 groups were asked to 

learn pairs of unrelated words like: dove + car. 

Group 1: just read the words silently to themselves 
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Group 2: read a sentence aloud that contained the words 

Group 3: made up their own sentence containing the 2 words and read it out loud 

Group 4: made up a vivid mental image where the words interacted with each other  

 (like a dove driving a car while eating a Dove bar and getting into a wreck) 

The experimental results were that each successive group did better than the last, with 

group 4 doing 300 % better than group 1 in recalling the word pairs.  The last group 

result shows in particular the importance of using your visual memory.   

Note: Based on the results of multi-sensory memory studies, the results of group 4 could 

have been improved upon if they had also described the image they created out loud 

(bringing the auditory memory into play) and then writing a description of the image 

(bringing the kinesthetic memory into play as well). 

 

Implications for Studying 
 

There are numerous ways in which associations can be used but only a few are described 

next in this handout. 

 

(1) Take Time to Reflect 

After learning new material in class or from reading, take time to reflect on it by asking 

yourself these simple but key questions: 

(a) How does this information relate to your past experiences or what you already know?   

(b) What use is the benefit of this information and what could be done with it in the  

     future?    

Answering these questions will help develop associations between this new information 

and what you already know. 

 

(2) Analogies 

Analogies are a comparison between two things to emphasize their similarities.  When 

encountering something new, ask yourself: “what it is similar to”, “what is it kind of 

like?”  This helps anchor the new to something old.  It develops an association. 

 

For example, in chemistry and physics the concept of potential energy is often discussed.  

An important point about potential energy for an object on the earth’s surface is that the 

potential energy of the object increases as the object moves away from the earth and gets 

higher and higher.  Perhaps an analogy for this is to say that this is like the earning 

potential of an individual the higher and higher they get in a corporation.  The higher they 

get in the organization the greater is their potential for doing things because of an 

increase in salary. 

(3) Concept Mapping 

Making a concept map in part focuses attention on the relationships and connections 

between things.  It naturally focuses on the process of associations between new things 

that are being learned.  See the handout entitled “Concept Mapping” for more details 

concerning this technique. 
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(4) Acronyms 

An acronym is a word that is made up the first letters of the word, phrase or sentence that 

you are trying to remember.  For example, suppose you are trying to remember the 

sequence of colors in the rainbow.  Then just remember the name Roy G. Biv.  The 

sequence in which the colors appear in a rainbow is: 

 

Red 

orange 

yellow 

 

Green 

 

Blue 

indigo 

violet 

 

Notice that the first letter of each color is sequence, spells out the name Roy G. Biv. 

indigo and violet have been combined and violet is the new listing. So technically, we 

ought to be reciting Roy G. Bv, but the old version is easier to remember for some since 

it contains the vowel.  

 

 While it may seem nice to have someone create an acronym for us, memory researchers 

find that the more personalized a memory technique is, the more we find it clever, 

interesting, humorous, the greater the probability of recalling it.  The most effective 

acronyms then are those that we invent ourselves. 

 

 

(5) Visualizations and Stories 

Probably one of the earliest recorded uses of visual associations as a memory technique 

was a technique used by ancient Greek and Roman orators.  A common practice was to 
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visualize a house with a prop or event in each room that was a cue, a memory prompt to 

help them recall a point.  Then as they were giving the speech, they would mentally walk 

through this house and each room would remind them of the points they wanted to make 

in the sequence that they wanted to make them.  The present day expressions “in the first 

place” and “in the second place” is an expression that evolved out of the use of this 

technique.  Consider that the Greek term topos meaning “place” is the root word for the 

present day English term topic. 

 

Another approach is to make a mental movie or story with props, people and events to 

remind you of the relationships or information that you are trying to remember. When we 

visualize the movie, it is important to make it as vivid as possible.  This means that all 

your senses should be involved in the process.  Imagine not only how things appear in 

your visualization but also in how they feel, smell, taste, and sound. Again do not forget 

the importance of the multi-sensory approach to any memory work that you do. 

 

Another aspect to making the visualization as vivid as possible is to make it involve the 

emotions.  Events that arouse the emotions are generally of greater survival value and so 

nature has hardwired our brains to remember those events with greater ease.  This can be 

useful then in creating a visualization or story to aid memorization.  Make it one that 

provokes outrage, sadness, laughter, or any other sort of arousing emotion and the end 

results will be a greater recall.  

 

Consider the results of an experimental study of 2 groups of college students who were 

both given 12 successive lists each containing 10 items for a total of 120 items to learn.  

Both groups were given the same amount of time to memorize the information. 

Group 1: was told to memorize it any way that they could (all used rote) 

Group 2: was told to the technique of narrative chaining whereby the items to be  

 remembered were woven into story. 

 

The results were that group 1 averaged recalling 14 % of the 120 items and group 2 

averaged recalling 93%. 

 

Besides the research that shows how effective this technique is, besides all the individuals 

through out history who have found this to be an extremely effective way of memorizing 

things, consider the fact that developmentally thinking in images occurs before thinking 

in words.  Our minds are biologically hardwired for images first as we grow and then 

language second.  Words are the dim and imperfect reflections of our experiences.  Our 

memories of experiences, real or imagined, will always be greater than our memory of 

words.   

 

As noted by the Greek philosopher Aristotle “It is impossible to even think without a 

mental picture.” 

 

(6) Memorizing Numbers 

The memorization of numbers by rote can be challenging and time consuming.  However, 

an association technique can make it very easy.  The idea is to equate each digit in the 

number with a word that contains that same number of letters and then have the 

successive words make up a phrase or sentence.   

If you are trying to remember the speed of light; 186,282 miles per second, then try 
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                                     A dazzling sunray is flashing by 

                                     1      8            6      2    8          2 

 

Note again the association between sunray and speed of light which will help link the two 

in your memory and then the number of letters in each word encodes the digits of the 

speed of light. 

 

For the digit zero, use some other symbol other than a letter or use a word that starts with 

a “z” or “s” (since it is a close phonetic equivalent). 

 

(7) Peg Words 

The Peg Word method of memorization involves developing a list of words associated 

with numbers.  These words then are the “pegs” off of which you hang (associate) the 

things that you are trying to remember.  See handout entitled “Memory: The Peg Word 

Method” for more details. 

 

 

 

 

 

 

From the Course Syllabus: 

A Special Comment about How to Do Homework  
To get the maximum benefit from any homework assignment, always approach it as if it 

were a test or quiz.  This means you should study the class notes, examples and the 

textbook readings before trying the homework.  Try to memorize all necessary 

definitions, equations and facts before doing the homework.  Then do the homework 

without referring back to your notes unless absolutely necessary.  This way, every time 

you do a problem you will be reinforcing your memory of this information and your 

recall of it will be greater later during the test or quiz. 

 


