EXP 4504
HUMAN MEMORY

EXAM #1 SAMPLE with ANSWERS

1. One of the themes of the study of human memory is that “memory is not singular.” What is one phenomenon or finding that supports that theme? Why does it do so?

Selective amnesia for one “kind” of memory, for example, the man who couldn’t remember any specific episodes from his life, but whose semantic memory seemed intact.
[Most any “dissociation” among kinds of memory would do here; explicit versus implicit memory, short term encoding OK but long-term impaired as in the classic amnesias, etc]
2. Describe one of Dan Schacter’s other major themes about memory  presented in his book, Searching for Memory, and why he sees it as an important theme.

Memory is powerful – it’s involved in almost every behavior, thought or problem-solving we engage in every day; when it’s impaired, normal life may become impossible.
[Other possibilities include its fragility and fallability; the “synthetic” nature of retrieval and the importance of cues, etc]

3. What is one way in which Aristotle’s approach to memory, either his method or his explanations, are most similar to Ebbinghaus’? In what way are they strikingly different?
Maybe the most basic similarity is the idea of the importance of associations, or “movements” as the big A called it, from one memory to the next. As for differences, Aristotle “passively” observed memory in himself and others, while Ebbinghaus did experiments on his own learning and memory, to quantify things like rate of learning and retention.
[Other similarities include their basic empirical approach to studying memory; ideas about “retention” versus recollection; etc. Other differences might include Aristotle’s willingness to theorize about underlying mechanisms, and his interest in individual differences, neither of which were typical of Ebbinghaus.]
4. Bartlett (1932) introduced the concept of schemas to the study of memory. What did he mean by this? How did he try to demonstrate its importance to memory?

To Bartlett, a schema was a complex, organized body of knowledge or facts about something that guides comprehension and memory of everyday materials, like his War of the Ghosts – where he showed that people increasingly mis-remembered details of this unfamiliar, odd folk story, in a way that moved memory toward their “schematic” knowledge about episodes in their culture – kind of stereotypes in memory. 
5. If, in an old-new word recognition experiment, we increase the likelihood of a test item being Old (studied) from .25 to .75, what should this do to:

(a) Hit Rate:
increases


(c) d’:  no change
(b) False Alarm rate:
increases
(d) decision criterion: becomes more “liberal” biased
[expecting that more items will be old should increase your willingness to say “yes” when you’re uncertain – in other words, the criterion becomes more liberal, moving lower on the “strength” distributions. So there’ll be more hits (correct yeses) but also more false alarms (incorrect yeses). d’, the measure of your ability to discriminate old and new words, wouldn’t be changed by such expectations.]

6. What does it mean for a clinical test of memory to be well normed?
It’s been given to a large group of people similar to your patient, but not injured or impaired, so you can look at the standard or “normal” means and variation, and assess where your patient falls relative to normal.
7. Aside from it being well normed, what is one useful feature of the Wechsler Memory Scale III that has made it very popular? What is one limitation?

It covers a wide range of kinds of memory, including visual and verbal materials, immediate and delayed tests, and recall as well as recognition. One limitation is that it tests only new learning, not prior episodic memory.
[One other popular feature is that it’s been “calibrated” to the widely used Wechsler Adult Intelligence Scale (WAIS), so memory-specific deficits can be distinguished from overall impairments in cognition and intelligence. Another limitation is that there’s typically no “alternative forms” for tests, so tracking recovery is difficult.]

8. What is “long term potentiation?”  Describe ONE of the apparent component processes at the neuronal level that seem involved in LTP.

It’s the increase in size or probability of a neuron’s action potential, following electrical stimulation of the group of neurons at a high frequency (about 100 Hz). It can last hours or days, hence long-term. One part of the effect is an increase in the activity of neurotransmitter receptors on the post-synaptic membrane the NMDA, glutamate receptors). 
[other components include increases in calcium ions; changes in protein synthesis in the cell, etc.]
9. Tang’s (1999) work with genetically altered mice found what specific mechanism for increasing long-term potentiation, and producing improved learning and memory?

The alteration increased the ratio of one specific kind of receptor that was capable of more sustained reactions to stimulation.
10. In order to determine the level of activation reaching a given unit in a PDP network model of memory, what do we need to know?
What are the weights (or strengths) of connections from units at the preceding layer; and what are the levels of activation of those connections? Then we can sum up the inputs to get the net activation coming into the unit.

11. PDP models have been described as “more neurologically realistic” than earlier computer simulations of cognition. What is one limit or weakness of the models in that sense?
They may take hundreds, or thousands, or “trials” for the weight-adjustment process to “learn” a set of associations, while humans may learn similar assocations in just a few “trials”.
[Other possible answers: there’s no obvious neuronal mechanism for the direct changing of connections “upstream” that backpropagation calls for; there’s no “resonance” or recurrent back-and-forth activity on a single trial; they’re too simplistic, since even the simplest real “neural net” is thousands of times more complex]

12. Why do we say that brain imaging methods like fMRI are “indirect” measures of neuronal activity?
Because they measure changes in the amount of oxygenated blood, which indicates a change in cerebral blood flow, which is a response to the increase in neural activity we’re trying to measure.
13. You are trying to determine if the effects of word concreteness impact perceptual encoding, or evaluation, of the word in a decision that takes about a half second to make. What cognitive neuroscientific technique would you choose to tackle this question, and why?

Probably event-related electrical potentials (ERPs), based on the EEG, since it can reflect changes that occur in activity in as little as a few milliseconds. Even event-related fMRI is much slower, and doesn’t have very good “temporal resolution,” and PET can’t resolve much shorter intervals than 30 seconds.
14. Briefly describe one particular finding from an fMRI or PET study of learning, memory etc. found in your readings (Schacter, Radvansky, or the range of studies from the Parry & Matthews online paper) that you thought was particularly intriguing.
[lots of possibilities here, from PET studies of effects of elaborative encoding in Schacter, to Brewer’s demonstration of greater fMRI activity in specific areas found to pictures that were later remembered, versus those forgotten.]
15. I’ve been deprived of oxygen during surgery for too long, and the hippocampus and parahippocampal cortex on both sides of my brain have been destroyed. Give me a snapshot of my memory impairment – what’s gone, what’s preserved?
Since this brain region is critical for encoding and consolidation new long-term memories of episodes, I’d be unable to remember events once I was distracted from the experience. On the other hand, my memory for events prior to the accident would be good, my language and cognitive skills would be intact, and I could learn new “procedural” skills, even though I might not be able to remember studying them.

