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Memory: The Sleep Connection 

 
Introduction 

 

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.  Sleep is one such variable.  Not only does 

sleep improve recall, but it also helps learning, in general, and problem solving too. 

 

What Experiments Reveal About Sleep 

 

While all of us have experienced the lack of a good night’s sleep, we many not have 

considered its impact on our heath and cognitive abilities.  Numerous studies have found 

that when we do not get enough sleep all of the following are significantly reduced: 

 

Immunity to diseases and viral infections 

Ability to cope with stress 

Ability to concentrate 

Ability to remember 

Ability to handle complex tasks 

Ability to think logically 

Ability to assimilate and analyze new information 

Ability to think critically 

Decision-making skills 

Vocabulary and communication skills 

Creativity 

Motor skills and coordination 

Perceptual skills 

Motivation to maintain present or new tasks 

 

As a student this all translates into poorer performances on a variety of levels, whether 

trying to concentrate and follow the classroom discussion, writing the research paper 

which requires you to use an extensive vocabulary, think logically and critically, 

remaining motivated to study and to use the study techniques from the previous handout 

that require an ability to focus and to be creative, or take a test which requires you to 

cope with stress, concentrate and recall relevant facts.  From this alone, it is obvious that 

sleep is as vital to optimum performance as is studying.   
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While much of the nature and function of sleep is still unknown, consider the results of 

recent research: 

(1) In an experiment one group of students studied all evening and then went to bed for a  

      full night’s sleep, while another group studied throughout the night.  When tested, 

      the first group was found to have retained significantly more information than the  

      all night “crammers”.   

 

(2) REM stands for “Rapid Eye Movement” and is the term used for the stage 

      of sleep during which we dream.  The term comes from the fact that during this stage  

      our eyes move rapidly. It was found that interrupting a subject’s REM sleep 60 times          

      in a night completely blocked any learning from the previous day, while blocking  

      non-REM sleep the same number of times did not.   

 

(3) In another experiment two groups were asked to memorize a list of words and spent  

      the same amount of time on the task.  One group was then tested the same day after  

      8 hours of typical daytime activity and scored an average of only  9 % recall.  The  

      other group was tested after 8 hours of sleep and had an average of  56 % recall. 

   

(4) In another experiment subjects were taught a task that required repetition and practice. 

      No matter what time of day they learned the task, 6 minutes of practice always  

      resulted in approximately 65 % improvement in accuracy.  When subjects learned in  

      the morning and were retested 12 hours later in the same day, it was found that they  

      did not significantly improve.  But when subjects who learned the task in the evening  

      were retested after a night’s sleep they were found to be approximately 18 % faster  

      and 35 % more accurate than when tested right after their first practice session. 

 

(5) In another experiment subjects had to transform a string of numbers into a different  

      string of numbers by using a simple but tedious equation.  What the subjects did not  

      know though was that there was a simple shortcut way to do the calculation that could  

      dramatically reduce the amount of time it took to do the task.  A good night’s sleep  

      between practice sessions more than doubled (from 23% to 59 %) the probability that  

      the subjects discovered the pattern. 

 

Implications for Studying 
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(1) Getting sufficient quality sleep is vital for optimum cognitive functioning.  If you 

want to remember more and learn more in less time and solve problems faster, then a 

good night’s sleep is vital.  

 

 Studies show that individuals vary widely in the amount of sleep needed.  Most adults 

need an average of 8 hours sleep as long as they are not working off a sleep debt (a sleep 

debt occurs when people do not get enough sleep).  However, recent studies have found 

that alertness significantly increases when 8 hour sleepers who claim to be well rested get 

an additional 2 hours of sleep.  They found that the subject’s energy, vigilance, and the 

ability to effectively process information are all enhanced, as are critical thinking skills 

and creativity.  Whether this is from an accumulating sleep debt as a result of the subjects 

previously not getting enough sleep or whether it represents the average required sleep 

time for optimum performance is yet to be determined.   

 

 

 

In another study 34 % of teenagers tested, who declared themselves to always be alert 

during the day, were found to be severely sleep deprived as based on tests of alertness.  In 

other studies when subjects were allowed to sleep as long as they wanted, they on 

average slept 1 hour or more than usual.  When individuals who sleep 1 hour longer than 

usual are tested, they are found to be 25 % more alert.   

 

It turns out that we are often totally unaware of our own reduced abilities because we 

become so used to the low levels of alertness.  In short, we have been sleepy for such a 

long time that we do not know what being fully awake feels like.  Sleep researchers make 

the following recommendations in order to determine your sleep time requirement: 

(1) Select a bedtime that will allow you a minimum of 8 hours of sleep.  Maintain this 

bedtime for a week.  If you have become conditioned to the shorter sleep cycle 

you may wake up earlier, but if you are sleep deprived you will eventually find 

yourself sleeping longer.  Note: If you need an alarm clock to wake you up then 

you are not getting enough sleep. 

(2) If you have not been getting enough sleep time, instead of sleeping later go to bed 

30 minutes earlier for the next week.  Add 15 to 30 minutes each week until you 

wake without an alarm clock and feel alert all day. 

(3) When you have established the correct bedtime, try cutting it by 15 minutes and 

watch for any drowsiness the next day.  If so, then you have determined your 

sleep requirement.   

 

Dr. James B. Maas of Cornell University lists the following as the Golden Rules of 

Sleep: 

(1) Get an adequate amount of sleep every night. 

(2) Establish a regular sleep schedule.  (Always go to bed and get up at the same 

time.) 

(3) Get continuous sleep.  (Make sure your sleep is uninterrupted.)  

(4) Make up for lost sleep.  (We build up a sleep debt that does not go away.  We 

need an average of 8 hours sleep for every 16 hours of wakefulness.  A one hour 

sleep loss every night during a week is the equivalent to having missed one entire 

night of sleep.   If we sleep less than what is required we begin to build up a sleep 

debt that needs to be repayed as quickly as possible to get back to optimum levels 

of daily performance.) 
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Note: In the four days after we lose one hour of sleep in the spring because of 

daylight saving time there is a 7 % increase in accidental deaths compared to the 

week before.  This pattern is reversed in the fall when we gain one hour of sleep.  

 

(2) For learning and recall, REM sleep is vital and that means sleeping longer. 

Sleeping involves several distinctly different stages, only one of which is REM sleep or 

the stage during which we dream.  Furthermore, these stages repeat themselves in cycles 

over the course of the night.  In each cycle during sleep, REM sleep is the last stage to 

occur.  As the night progresses, the duration and frequency of REM sleep increases.  

Since REM sleep has been established as necessary for optimum memory and learning, 

the longer the total sleep time, the greater the mental processing of memory and learning 

items.  

(3) Use a study pattern of: 

     (a) Learn. 

     (b) Review the material briefly before sleep. 

     (c) Sleep.  

     (d) Briefly review the previous day’s learning again. 

 

(4) When trying to solve a complex or challenging problem, review the problem and 

goals before sleeping and then sleep on it.  Recall the experiment mentioned earlier in 

which subjects were more than twice as likely to catch on to a shortcut pattern for 

converting one sequence of numbers into another after a good night’s sleep.  Much of 

problem solving involves pattern recognition or creativity.  Both studies as well as the 

personal experiences of many successful problem solvers emphasize the importance of 

“sleeping on it.”  Albert Szent-Gyorgyi, a Nobel Prize winner, insisted that his work did 

not end when he left the laboratory.  He said “I go on thinking about my problems all the 

time, and my brain must continue to think about them when I go to sleep, because I wake 

up sometimes in the middle of the night with answers to questions that have been 

puzzling me.” The prolific classical composer Bach was asked one time how he came up 

with so many of his musical pieces.  His reply was that it was not so much how to come 

up with them as it was how not to trip over them when he got up every morning.   The 

structure of benzene was a puzzle to August Kekule and other chemists in the 1800s.  

One evening while pondering the problem in a chair by a fire, he fell asleep and had a 

dream of 6 snakes biting each other’s tail to form a ring of six snakes.  When he awoke 

he realized that the structure of the benzene molecule involved a ring of 6 carbon atoms 

bonded to each other, not in a chain.  In a later lecture to fellow scientists he concluded, 

“Let us learn to dream, gentlemen, and then perhaps we shall learn the truth.” 

 

Self-Test: Am I Sleep Deprived? 

 

Answer true or false for the following statements: 

 

(1) I need an alarm clock in order to wake up at an appropriate time. 

(2) It’s a struggle for me to get out of the bed in the morning. 

(3) Weekday mornings I hit the snooze button several times to get more sleep. 

(4) I feel tired, irritable and stressed out during the week. 

(5) I have trouble concentrating and remembering.  

(6) I feel slow with critical thinking, problem solving and being creative. 

(7) I often fall asleep watching TV or reading. 

(8) I often fall asleep in boring lectures or in warm rooms. 
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(9) I often fall asleep after heavy meals. 

(10) I often fall asleep while relaxing after dinner. 

(11) I often fall asleep within 5 minutes of getting into bed. 

(12) I often feel drowsy when driving. 

(13) I often sleep extra hours on weekend mornings. 

(14) I often need a nap to get through the day. 

(15) I have dark circles around my eyes. 

 

 

Reflections and Applications 

 

(1) If you answered true to 3 or more of the questions on the self –test, then you 

are probably not getting enough sleep.  How many true statements did you have?  

Do you agree with the results of this test?  Explain why or why not. 

(2) From your own experiences, what happens when you do not get enough sleep?   

Describe in detail both your physical and mental effects. 

(3) Ask at least 2 adults what they experience physically and mentally when they do 

not get enough sleep and how it affects their performance on their job.  Record 

their comments. 

(4) From your own experiences, what happens when you get enough sleep?   

Describe in detail both your physical and mental effects. 

(5) Describe any successful experience that you have had with “sleeping on a 

problem.” 

(6) Explain in detail what you can do differently to make sure that you follow the 

“Golden Rules of Sleep?”  Describe how these changes would be personally 

useful. 

 

Experiment 

 

Use your answer in (6) above as a plan for improving your sleep for the next several 

weeks.  Record your observations and experiences and report these results at the end 

of weeks 1, 2 and 3.  

 


