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 A MEMORY SCHEDULE

 A Memory Schedule
 PAUL PIMSLEUR, Ohio State University

 PROBABLY no aspect of learning a foreign
 language is more important than memory.

 A student must remember several thousand

 words and a considerable number of processes
 for adapting and combining them to attain even
 a minimal proficiency.

 Yet no aspect of language learning has been
 less well examined. While linguistic analysis and
 methods of teaching have developed rapidly,
 the problem of memory has remained virtually
 unexplored.

 It is generally assumed that the student's
 memory is a private matter; that the teacher
 should present material in as organized and
 striking a way as he can, but that beyond this,
 the question of whether a student remembers
 what he has learned is largely out of the
 teacher's control.

 Nothing could be farther from the truth.
 We know, for example, that if the teacher could
 use all of the first day's vocabulary (I'll say
 vocabulary for simplicity, but I mean structures
 as well)-if all the first day's vocabulary could
 be used again every day, all the students would
 probably remember it very well. This of course
 is impossible, for new vocabulary is added on

 the second day, and again on the third, and so
 on; so that the sheer volume of vocabulary to
 remember precludes recalling all of it every day.

 The usual practice is all too often at the op-
 posite extreme. The vocabulary of a given
 lesson is studied at a given time; then it may
 fade from use in the class until it reappears
 later on a test and the student is graded on
 whether he remembers it. If he does remember
 it, it is probably because he has studied it at
 home. Most teachers do little in the classroom

 to help guarantee that students will remember.
 Many do, of course, review vocabulary periodi-
 cally. But there is nothing in a teacher's training
 that helps him to do this systematically, nor
 do the textbooks aid him in this task.

 Yet there is much the teacher can do to help
 his students to remember. Between the impossi-
 ble extreme of repeating all the vocabulary
 every day, and the undesirable but common
 practice of hardly repeating it at all, there may
 be a certain pattern or schedule of repetitions
 which is sufficiently frequent to raise the stu-
 dent's memory level appreciably, yet not so
 frequent as to preempt all the class time. What
 is needed is a schedule the teacher can follow in
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 tant Eastern university"). Teachers of litera-
 ture should feel the importance of good lan-
 guage teaching (right but not strong enough:
 they should make "progress in using the lan-.
 guage" not the aim but one of the aims of their
 work). College teachers should not neglect the
 AATF (and perhaps AATF chapters could
 make their programs the least bit more interest-
 ing for the college people). And he's right again
 when he says that classes in literature should
 not be a monumental bore.

 Mr. Grew says that he followed only one
 class in literature during his college career and
 can't recommend the experience. Possibly he
 shouldn't conclude from this that most such

 courses are deplorably unexciting. But the fact
 is that too many of them are incredibly dull
 affairs. No such revolution as the one wrought

 by Cleanth Brooks and Robert Penn Warren in
 the teaching of English has even started among
 us. The "survey course" still reigns supreme.
 The Advanced Placement people still worry
 about "coverage." Racine's plays are still ap-
 proached as illustrations of the truths con-
 tained in the "Classicism" chapter of the man-
 uals.

 If, instead of posting incontinently to such
 dubious conclusions, Mr. Grew had goaded the
 profession to do something about the quality
 of its literature teaching, at least one "litera-
 ture lion"-as he puts it-would have been
 ready to lie down beside a "language lamb."
 We might even have arisen one composite
 beast, not unlike those the medieval bestiaries
 (ah, literature!) tell about.
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 74 PAUL PIMSLEUR

 spacing the recall of previously learned ma-
 terials.

 The elaboration of such a schedule, taking
 into account such factors as the length of each
 word, the pronunciation difficulties it contains,
 and the interactions between it and other

 words, would properly be the subject of a full-
 scale experimental investigation. Nevertheless,
 the general form such a schedule might take
 may be advanced here, based upon certain well-
 established findings from the field of experimen-
 tal psychology, and my experience in program-
 ming three self-instructional courses.1

 Taking an example from Modern Greek, you,
 the reader, should now imagine that you have
 just been taught (orally) the word for Excuse
 me, which is /siGNOmin/. You repeat it several
 times after the native speaker, to smooth out
 pronunciation difficulties.

 Now we trace what happens to this knowl-
 edge, starting from this moment.

 If I were to ask you to recall the word one
 second after you learned it, you could do so with
 virtually 100% certainty. We make a graph of
 this fact, indicating by an X that, at the mo-
 ment after learning it, your probability of re-
 sponding correctly is approximately 100%.
 Notice how this information is conveyed on
 graph 1.

 GRAPH 1I
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 Now as the seconds move on, the probability
 of your remembering this word will decrease
 rapidly, particularly as you will be busy learn-

 ing other Greek material in the interim. We
 may show this rapid decrease by a dotted line,
 as in graph 2.

 GRAPH 2
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 Clearly this word will disappear from your
 memory if it is not repeated again very soon.
 But let us suppose that, being aware of this
 danger, the teacher chooses a moment when
 you still have a good chance (say, 60%) of re-
 membering, to ask you: "Do you remember how
 to excuse yourself in Greek?" And whether or
 not you respond correctly, you are then re-
 minded of the right answer. At that moment,
 your knowledge of the word is back up to 100%.
 Let us show this on graph 3 by another X, and
 also show by another dotted line how forgetting
 begins again-though not as rapidly this time
 as before.

 Suppose we repeat this process several times.
 Every time your memory begins to fade, we ask
 you to recall the word and, after a moment's
 pause, provide a confirming answer. Soon the
 graph will look like this (Graph 4).

 Notice in graph 4 that the X's are getting
 farther apart. That is, the length of the time be-

 1 Paul Pimsleur, Speak and Read Modern Greek, Pitts-
 burgh: American Institutes for Research, 1963; Speak and
 Read Essential French, Columbus, Ohio: Tapeway, 1964;
 Speak and Read Essential Spanish, Columbus, Ohio: Tape-
 way, 1966.

 SThis curve closely approximates the experimental find-
 ings of L. and M. Peterson, as reported by B. J. Under-
 wood, "Forgetting," Scientific American, March, 1964.
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 GRAPH 3
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 tween recalls is getting longer; you are remem-
 bering for longer and longer periods each time.
 This fact-that each time a memory is
 "boosted" it retains its strength longer than
 the time before-is the keystone upon which to
 build foreign language materials. There is no
 generally accepted term for such a schedule, but
 I have called it "graduated interval recall."

 What is the exact nature of this schedule? No

 simple answer is possible, for it would be foolish
 to think of using one and the same schedule for
 all types of words and structures. A short,
 frequent cognate word (e.g., le garage) might re-
 quire very few recalls, while a long infrequent
 non-cognate (e.g., ahurissement) might require
 a great many. Still, the evidence both from my
 programming experience and from the findings
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 of experimental psychology' seems to indicate
 that there is an "ideal" schedule one can keep
 in mind and adapt to fit the circumstances. This
 schedule is exponential in form. That is, if the
 first interval (between the original presentation
 and the first recall) is, say, five seconds then
 next interval may need to come 52= 25 seconds
 later, the next one 53= 125 seconds (2:05)
 later, the next one 54= 625 seconds (10:25) after
 that, and so on. The first interval can roughly
 be defined as the time that elapses before the
 student's probability of remembering the item
 drops to some arbitrary level, say 60%.
 This suggests in practical terms that the

 teacher should recall the item very frequently
 right after it is first presented, though inter-
 spersed with other activities which take the
 student's mind off it between recalls. Then he

 should continue recalling it with decreasing
 frequency during the succeeding days and
 weeks. It seems he can not only insure maxi-
 mum retention in this fashion, but that he may
 actually save time as well, by eliminating most
 of the repetition usually given at the beginning
 in hopes of "drumming it in." The principle
 advanced here argues against massing large
 numbers of repetitions when the word is first
 presented (except of course as may be required
 for pronunciation purposes), and in favor of
 spreading them out in a way that approximates
 the pattern just discussed.

 If the exponential relationship can be be-
 lieved-and the evidence indicates it is at least

 on the right track-then we make the following
 discovery. The tenth recall of our Greek word
 will not take place until 510 or 9,765,625 seconds
 after the first. That's about 113 days or more
 than four months later. And that one should

 hold the student for well over a year.

 * See, for example, R. S. Woodworth and H. Schlosberg,
 Experimental Psychology, New York: Holt, Rinehart and
 Winston, 1954, pp. 726 ff.; and C. E. Osgood, Method and
 Theory in Experimental Psychology, New York: Oxford
 University Press, 1953, pp. 554 fif.
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