Research paper on human memory


�HUMAN MEMORY��INTRODUCTION�How is it that we can forget such a recent thing as where we�put our keys but still remember our first baseball game? Why do�we remember some things but forget others? How does our memory �system work? This paper will deal with that topic. �HOW IMAGES BECOME MEMORY�Most often a memory originates as a sensory impression. But �how does the brain store a sensory impression as a memory? Over �the last two decades, researchers have identified neural �structures and stations (large cluster of cells) that contribute �to memory and tried to identify their roles.�The central visual system originates at an area at the back�surface of the brain called the striate cortex. This area�receives visual images from the retina in the eye through optic�nerves. The striate cortex registers a map of the image. Each�small region of the map stimulates a specific group of neurons. �Our memory system does not stop here however. The pathway�extends on to the temporal lobe (the division of each brain�hemisphere lying between the ear and the temple). It continues�through cortical tissue (the outer layer of the brain) into the�inferior temporal cortex, on the lower surface of the temporal�lobe. Researchers have discovered a number of distinct cortical �stations along this pathway.�By destroying the pathways in monkeys and then observing the�electrical activities at each station, scientists have discovered�the roles that these cortical stations play. The findings from�these experiments suggest that each inferior temporal neuron�receives bits of data of the whole visual image. This data is�processed sequentially along the pathway. The data also suggest�that progressively down the pathway, each neuron is able to�process and hold more and more information. Thus, in the final�stations of the inferior temporal cortex, the neurons are able to�synthesize a complete image. This image is then sent to a S-�shaped structure call the hippocampus where it is processed. �After the image has been processed, it travels to a buffer. �Here, the image is briefly retained until we can notice it (if�the image is not noticed, it is lost once new data enters the�buffer). Once the image has been noticed, it travels to the�cerebral cortex where it is stored. The molecular changes that�occur at these sites are called memory "traces." �Data from other senses (auditory, gustatory, tactile and�olfactory) are processed in the same way but researchers have not�yet been able to locate the memories not directly associated with�a sense, like the plot of a story.�SHORT-TERM MEMORY�Memories are distinguished by their duration. Short-term�memory (STM) is merely our consciousness. It holds the contents�of our attention. STM can only hold five to nine bits of�information for not more than thirty seconds or so. On the other�hand, long-term memory (LTM) can hold an immense amount of�information for many decades.�By paying attention to a sensory impression in a buffer, we�can decipher its message. A "7" for instance, is not just a�shape but an informational sign that expresses a quantity. We �recognized the "7" because we compared it to LTM. However, the�"7" itself as part of a telephone number, for instance, is�meaningless and remains in STM unless we take steps to memorize�it. Information processed up to this point is in what is called�short-term memory.�STORAGE IN LONG-TERM MEMORY�Once information is transferred to LTM, it is categorized and�then stored under the appropriate subject. Each subject is�further divided into progressively more inclusive categories. �Long-term memory is analogous to a card index file. If you know�the subject or content of a memory, you know where to look for�that specific information. If your knowledge is only general,�then you have to search a larger area. In other words, we use�indexes to retrieve information that is cataloged in LTM.�Past tests have supported this "indexing" theory. A few�years ago for instance, Elizabeth Loftus presented two groups of�subjects with a written command to name a fruit that starts with�the letter P. The first group saw the P first, and then after a�brief pause, saw the word "fruit." The second group saw the word�"fruit" first and then the letter P. Quite consistently, the�second group who saw the word "fruit" first, was able to respond�a quarter of a second sooner then those who saw P first. In�another experiment, subjects were told to sort a pack of cards�containing single words into categories. The results showed a�direct relationship between the number of piles and their recall�ability. Recall by subjects who sorted seven categories was�about twice as successful as those who sorted only two (Mandler,�1967). These studies suggest that organization plays an�important role in recall of information in LTM. �GESTALT TRACE THEORY�With our estimated memory capacity at 100 trillion bits,�it's no surprise that we occasionally forget. �According to the Gestalt theory, traces are assumed to�deteriorate over time or rather, gradually change into a more�regular, symmetrical figure. One of the most popular shapes for�testing this prediction was a circle with a gap. The prediction�was that given time, the trace of the figure will "close" into a�perfect circle. �In 1937, Irwin and Seidenfeld tested this theory by showing a�subject a series of circles all with a five degree gap. The�subject was asked to describe any specific changes he saw in each�subsequent circle. If he were comparing the second image to the�trace of the first (which had tended to close), then there should�have been a tendency for subjects to say that the second circle�had a larger gap than the first. Irwin and Seidenfeld reported�results which supported the Gestalt predictions.�DISPROOF OF THE GESTALT THEORY�However in 1968, a study by Baddeley showed that it was �the guessing pattern of the subject that contributed to the�results of the Irwin-Seidenfeld experiment and not the trace�itself. Baddeley's experiment differed from the earlier in that�the subject was shown the second circle only very briefly and was�urged to guess if he wasn't aware of the stimulus. The subject�was informed that one can sometimes take in information without�being aware of this (subliminal perception). Sometimes blank�cards were inserted, insuring that the responses were based on�the subjects guessing habits and not on his subliminal�perception. In this experiment, the pattern of responding was�just what it had been in the previous study. A similar pattern�of responding was shown in a later study where subjects were�shown a line on a card. When a very long line was followed by an�identical long line, the subjects tended to say that the second�line was longer. Why this is, is unclear but it can be said that�the Gestalt Trace Theory has not been proven to a satisfactory�degree, if to any degree at all. ��ASSOCIATIVE INTERFERENCE THEORY�The main alternative theory other than the Gestalt trace�theory is the associative interference theory. The associative�interference theory suggests that the reason we forget is because�of the activities that occur in time. There are two types of�interference: retroactive and proactive. When a later experience�disrupts the recall of an earlier one, that is an example of�retroactive interference (RI). Proactive interference (PI) is�when an earlier experience interferes with the recall of an later�one. �In a typical experiment of RI, two subjects were required to�memorize lists of nonsense syllables. After memorization, one�subject was told to rest while the other engaged in various�activities. Retention was tested at intervals of one, two, four�and eight hours. The results showed that retention after any�amount of rest was better than after the same time spent on other�activities (Figure 1).�In a typical experiment of PI, the experimental group learns�Task A and then Task B, while the control group rests and then�learns Task B. Both groups are then tested on Task B. In the�results of past tests, retention of Task B by the control group�was usually superior to that of the experimental group. This�outcome is especially likely if the two tasks are similar.�In a study of PI, a psychologist collected the data of�similar experiments conducted by more than a dozen different�researchers. The studies were collected to analyze the amount of�recall of a list of verbal materials twenty-four hours after the�initial learning and the average number of lists learned before�the critical list. As you can see in Figure 2, the larger the�number of previously learned lists, the lower the recall ability. �MEMORY DISORDERS�While most older people suffer from a little loss of memory,�only a few develop dangerous diseases that affect their daily�lives. But for those afflicted with a disease, the effects can�be devastating.�Take for example, Alzheimer's disease. Alzheimer's is a�brain disorder that affects about 7 percent of Americans over�65(). It is a degenerative disease which means that it worsens�with time. At the beginning, patients forget things like�birthdays, anniversaries and recent experiences. As the disease�progresses, he will have speech difficulties and will have�trouble at basic tasks such as brushing his teeth. Eventually,�he will be unable to remember where he lives, how old he is, or�even the name of his own spouse. �In searching for the causes of Alzheimer's, researchers are�looking for viruses, toxins and abnormal genes. They have�discovered that the brains of Alzheimer's patients have unusual�patches of dying nerve cells. The patients also have been found�to have abnormally low levels of acetylcholine, which is a�neurotransmitter that transmits nerve impulses across a synapse�(point at which a nervous impulse jumps from one neuron to�another). �Just recently, experiments in Sweden have produced results�that show hope for victims of this deadly disease. A Swedish�team implanted youthful cortical cells in the brains of aging�rats. The rats were then able to find a route out of a milky�swimming pool that had previously proved impossible to escape. �However, whether a similar transplant can be successfully�performed on a human being is still not clear.�Another disease that affects memory is amnesia. Amnesia,�unlike Alzheimer's, can sometimes be temporary. Amnesia often�occurs with Parkinson's disease, Huntington's disease, strokes,�and in the latter stages of AIDS. A blow to the head is the most�common cause of amnesia although it can develop if the brain is�deprived of oxygen (through blood clot, for example).�SUMMARY�Usually a memory starts as a sensory impression. This�impression travels to the cerebral cortex (by a neural pathway)�where it is stored. The pathway starts at the striate cortex,�travels through the temporal lobe, cortical tissue, inferior�temporal cortex, hippocampus, a sensory buffer and finally to the�cerebral cortex. Molecular changes occur here, and they are�called memory traces.�STM and LTM are the two type of memories. STM holds a small�amount of data for a short while and LTM holds countless data for�many decades. Information in LTM is stored subjectively, like�the index file at the library. �The Gestalt Trace Theory states that a trace, if given time,�will deteriorate into a basic symmetrical shape such as a circle.�But the theory has been proved sterile. The interference theory�states that events in time hinder the recall of information.�Recent experiments support this theory. �Diseases that blot out the past, such as Alzheimer's, is�devastating. Alzheimer's is presently incurable, but progress is�being made in the search for a cure.��





