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In a recent study by Shiffrin (1970) where list N was

not recalled until after list N+1 had been studied, the length of
List N was considered to be a variable that affected forgetting from
long-term memory (LTM). However, due to a confounding in shiffrin's
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Abstract

In a recent study by Shiffrin (1970) where list N was
not recalled until after list N+1 had been studied, the lengti
of 1list N was considered to be a variable that alfected
forgetting from long-term mewory (LTii). However, due to a
confounding in Shiffrin's design, recall fallures could have
been due either to forgetting from LTH or to lack of original
storage in LTH. Using a modification of Shiffrin's |

procedure, the present study showed that the primary effect

~of 1list length 1s on original storage in LTM rather than on

Tforgetting from LTHM.
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The List-Length Effect . Lbng—Term Memory :

Forgetling or Tack of Original Storage?

Tnomas 0. liclson and ~ jflichcel Lawson
University of Washington stanTord Uaziversilby

JIne frame of reference used here comes from two-state
memory models (Atkingon & Shiffrin, 1968) where the two momory
states arc short-torm memory (5Tii) ond long-torm memory (LTi).
Thé assumption is made that all attended items enter enter .
STii; thereafﬁer, they will be forgotten from STM within 30
seconds of the time that rehearsal ceascs (Peterson & Peter-
son, 1959). While in STM, they may be tramsferred, or copied,
into LT (Hebb, 1961) and items stored in LTM will cventually
be forgotten. As used here, "learning" refers to the.brane-
ferral of items from STHM to LTM, and "forgelting" can bo
interpreted either as an actual logs of information (traco
erosion) or as a loss of nccess to information stiil ih
memory (retrieval failure). The critical argument 1is that
recall errors occurring after the duration of STM can reflect
cither lack of original storage in LT# or forgetting {rom
L7Tii. Thi; view is applied to a.study by Shiffrin (i970a) and
also to some new data collected in a modification of Shiffirin‘'s
paradigm. _

The stated aim of Shiffrin's study (1970a) was to

aifferentlially test two theories of forgettiné:. trace erosion

2




.

heison & Lawson

and retrieval fallure. iie used a delayel {ree-rcecalli para-
digm where S studied and rccalled a number ef aifferent f(ree-

recall lists., fThe interesting inmmovation was thal $ aliways

rccalled-list ¥ after sceing 1list ji+l (i.c., § always rccailed
the 1list prior to the one just presented). Shifrrin found
that (a) the proportion of items recallcd was independent of
the size ( 5 vs, 20 items) of Cthe lisl iutervening between
presentation and test of a given list and (h):thc proporu.ion
recalled was higher wihen the tested iist was 5 (as opposed L0
20) items in length. The interprotation of tuese rosults was
that tho size of the tested list, but not the size ol tho

intervening list, determines the amount of forgeteing from

LTM. This wiil be rcferred to as the forgctt}ng interpretatibn.
The forgetting interpretaltion implicitly assumes that all of

the td-be-rccalled items were initially stored in ITi during
ibém prosentation. lHowever, such an assumpticen is debatabie
when one cousiders Shiffrin's repld 1 sec/ltem presentation
rate, 1.,e., it seems doublful thal all of tbe items vero, in
fact, ever stored in LTil.

Without lmowing how many ilcms wcré stored in LUIi prior
to presentation of the intervening list, il is impossible to
kmow how many were forgottcn during the presentalion of tie
intervening list, Therefore, one can not rule out the Tollow-
ing interpretation, which will be calicd the iacik~of-storage

interpretation. fThe main assumplions are: (a) the proporiion
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of items stored in IfH is lower for 20-item iists than Tor

Lo

5-%tem lists; (L) the 5- vs 20-item intervening iisl was nov
long enough to produce forgetting, much less differential

forgetting, of the items in the test list; (c) the proportion

of items forgotten_from’LTﬂ is the same wnelier an item was &
member of a 5-item or 20-item liist,

It scems inappropriate tc apply the terms "relricvai
failure" or *"trace erosion" to a retention-test orror if too
item may nol have been gtored in L in the firsl piace
(cf. Underwood, 196%4). Although the assumption 1is tenavio
that all attended informalion enters short-term memory (STH),
it is not necessarily true that all attended Information
enters LTH (cf. Cohen & Johansson, 1967; Nelson, 1971). In
order to obtain an estimate of forgetting irom LM~-whother
it be retrieval}failure 6r trace erosion--pernaps one should
examine the probvability of a retention-test error given that
tﬁe item could be recalled from LT prior to the retention
interval., And to insure that original recall comes irom LT
ratier than from S7ii, a short period of rchearsal-proventing
activily could be interpolated between item prescentation and
original test; this would eliimlnate recall Irom STii vut leave
recall from LT unaffected (Glanzexr & Cunitz, 1966; Postmon
& Phillips, 1955). |

Some data recently collectod bear on tiie above 1issues.

Eaon of 32 Stanford undergraduates saw a iong scries ol 5-

4.
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or 20-item lints, presented at a rﬁte of 1 soc/item.  Euach
ilst contained items from a single catepgory (e.g., FRUTTS)--
Shiffrin's 1ists were nok caiegorized--to focus on individnal
items within the list rather than on tuo cntire 1ist itsell
(i.e., category cues could be given Lo ingure that at aii
timos:S was recalling items from ine corrcct llst as opposed

to an irrelevant 1list)., Alfter each list was presented, S

counted baclwards by threes for J0 scconds to climinato rocall

from STi, and then recalled as many itcms as ho could {rom tho

list just seen, This original test (OT) provides a measure of

the number of items that originally were stored in LTH.
Periodically S reccived a second lest-~delayed tost (DTj~--on
a previous list, e.g., alfter the OT on tie current 1llst
WEAPONS, S saw a card thal read "Second test, category:
FRUIYS". AL the end of the enlire series of 36 liists, S
recoived a final test (¥T) where o was asited o recall all
of the items in the experiment, first without tie ald ol
caltegory cues and lhen with Uthe calegory nomes pravidcd. The
data relcvant to the presenl issuo cowme iioin two sources.
First, consider those lists thal had a DT wivin onc l1ist
intorvening bctwéen OT and D7--as in Shiffrin's stuay, thne
size of the intervening list (5 or 20 iltcms) and vie size oOF
the DT list (5 or 20 items) were factiorially combined in a
within-$ design. The results are shovn in Flgure 1, As in
Shiffrin's study tﬁe unconditional probabllit& 0i correct

\
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recall on DT was greater (n<¢.07) Cfor S-ite~m DT licts than {or

the intere-

vening list (left panecl of Figure 1). The guestion is, arc

-

the nonrecalled items missecd becausc they werc forgotlen from
LTii or because they wereo never storcd insiuwer L1M? Notico that
thgso unconditional DT probavilitios aro nearly identilcal to
those from OT for the same lists (middle panel of TFigure 1).
Tnis corfespondence between the 0T and DT data suppori the
notion thal the size of the DT 1lisl affects storage in LTH
ratiner than forgelting from LTiH. AS the right panel of PFlgure
1 shows, there was extremely little forgetiing Irom LIN auring
thie trial on the intervening 1list, regardless of the-size of
the DT 1list or the .size of lhe 1ntefvening list. fTherefore,

oven if S5-item intervening lists do produce less rorgetiing

than 20-item intervening lists, tho difference would not e
apparent because of the floor effect cn the absoiule amounis

of forgetting.1

Second, even when forgetting from LPH does occur, it does
not differ as a function of lisl size. Figurc 2 siows Lho
proportion of items from inltervening 1ists (witlehh 4id not have
any DT) that viere missed in cued FT but had been correctly
recailed on OT.2 Lven when appreciavie forgetiing occurs--

’approximately 50% for the majority of lists-~éhe Provability

6




nlson & ravzon ' b
of being forgotten 1s no greater for items in 20-item 1i50a

than for those in 5-item lists. ilowever, ono migat: oujue

-

insert Figure 2 aboui neie
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~that the OT in oome way eliminated the eficco

of test-ilst
size on subsequent forgetting. liote first of all, that very

few (less than 8%5) of tihe itcws misced on OT were subscquently
recalled, Thoreforo, when using tae forgcbb;ng~as~a-funcCion;
of-iist-size notion, one might wanl to re-deiine the soifective!
test-list size in terms of the mumber ol items stored in LIH

at the time of OT (see middle panci oi Figure 1). Tacse
derlved list-sizes would then be: Tfor the original 5-itcin
list, 5 x .75 = 3.75 items; for the orijinal 20-item list,

20 % .52 = 10,40 items. Thus, even with these derived
csﬁimatcs-of cf{ective list sizc, thé-forgetting interprotation
(3hiffrin, 1970a; Shiffrin, 1970b, p. 418) would predict
differential forgctting as a fuanction of test-list.size, bul
this did not occur (sce Fipgure 2). '

Taken together theso data supportc uhe lack-of-siorage
interpretation rather than the forgeiiing interpretation,and
suggest that (a) the intervening-ilst sizes cmployca viere not
large enougn to produce forgettling from LT duiing the trial
on the intervening list-~this floor effect logicaily prohibivs
tie comparison of the amounts of forgetiing producca by S5-itvem

vs 20-1tem 1ntorvéning lists-~and (0) tost~list pize aifocts

"7
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