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HYPNOPAEDIA: A STUDY OF THE ABILITY TO LEARN WHILE SLEEPING

Michael Klein

Part I: Personal Section

Since middle school, I have been interested in cognition research. My

first study of the topic of cognition was on the possibility that eye charts

unintentionally test familiarity with the letters being used, as well as a subject’s

vision. I did this project in 8th grade. My research concluded that eye charts do

test familiarity with the English letters being used in addition to testing vision, and

should be changed to more directly test vision without testing recognition, as

those who are not as familiar with the English alphabet would be at a

disadvantage. In high school I did some minor research mostly on brain cognition

with relation to object recognition for three years. I decided that I was ready for

actual lab experience in the field of cognition. Last spring, I contacted Dr. Ingrid

Olson, at the University of Pennsylvania, about the possibility of a summer

research internship, as I saw that her field of research coincides with my

scientific interests. Dr. Ingrid Olson works in the field of cognition, specifically

using fMRI andTMS to research visual cognition and the effects of bottlenecks

imposed by working memory and attention. She performs research at the Center

of Cognitive Neuroscience at the University of Pennsylvania.

The topic of hypnopaedia was brought up during a discussion with Dr.

Olson about research possibilities. Dr. Olson had been interested in doing

research about learning while sleeping, and I suggested the possibility of testing

whether simple words can be learned during sleep. Once the research topic was

established, I searched for articles about hypnopaedia, and found that there were

conflicting conclusions to studies of the 1950’s, and that the topic was
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abandoned for the most part due to a study which claimed that hypnopaedia was

impossible, as well as claiming faults in the previous studies on hypnopaedia.

While reading this article, I noticed a number of faults in the setup of the

experiment, which indicated the possibility that hypnopaedia was not impossible.

The paper of the research, done by Emmons and Simon, never specified the

nouns used in the study, so their results couldn’t be duplicated. The words in the

study were learned by listening, but volunteers were tested in a written format.

The fact that the words chosen were already known by the subjects, and

therefore, were not “learned ”, only heard, was an overlooked flaw.   Finally,

bulky EEG machines monitored sleep and may have interfered with sleep quality.

In spite of this, the Emmons and Simon study successfully convinced the western

world that hypnopaedia was not viable.

In order to properly analyze the statistics of my study, I had to learn new

mathematics. Microsoft excel was a useful tool for examining data, but I still

needed to use and understand T-tests and the significance of the result of T-

tests. T-tests were a key part of this study and are figured out by a formula which

takes the mean, standard deviation, and number of data points into account in

order to show significance in variants of two sets of data. I had to apply a T-test

to data of both subjects and controls in order to see statistically if the data was

significant or not. There was a good amount of graph analysis in this project,

where the graph produced by the Actigraph needed to be analyzed for sleep

disturbances. I also used averages for many different aspects of analyzing data,

such as to determine the extent of which the stimuli were learned during sleep by

all the subjects.



                                                                                                      Klein, Michael

3

Science  definitely became more alive to me due to my project. The

research I did necessitated detailed knowledge of sleeping stages and helped

me learn about the theories behind the amazing processes which occur in our

brains during sleep. Knowledge of sleep stages was needed in order to

determine when to play the audio DVD during sleep. The stimuli needed to be

played in the part of sleep when the subject was still partly conscious, otherwise

the subject might not hear the stimuli. Math also became more alive, as all the

different formulas and equations worked towards the common goal of displaying

information for analysis. Math conveyed  many trends in the data;  Irregularities

could be singled out which allowed me to understand why the irregularity was

present. The practical uses of science and math in my research made it much

easier for me to grasp what I considered formerly to be abstract ideas and use

them to aid my research.

In all truth, the research process was not easy for me. There was a lot of

legwork involved for the testing of subjects, asking people to participate in the

project, and a lot of work to compile the results. Each day I would have to test

someone, administer a 24 hour test to someone else, and explain to a new

volunteer how to work the equipment for that night while entering data from the

other two subjects. However, when looking back on the whole experience, it feels

truly rewarding to be able to say that it was my efforts which brought about this

new discovery to science. Many times during even high school research, you are

dealing with extremely important topics, where your innovativeness can make a

difference. Your discoveries can be extremely important to the world at large, and

change a field of science significantly. Do what interests you, as you will be

passionate about your research and therefore persist and succeed.
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Part II: Research
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This indicates that the quality of learning the Italian words while sleeping is superior to

that of learning the Saffran words.
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