Position Effects in Free Recall
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Position effects in multiple-trial free recall were examined for subjects who
learned three successive lists under one of two instructional conditions. With
standard free-recall instructions, there were pronounced position effects for
both level and order of recall, With subjective- organization instructions, sub-
jects disregarded position cues. Apparently, recency is a disposition or strategy
subjects may choose to rely upon to order their recall,

When subjects are instructed for free recall, the serial-position curve
obtained is characterized by a stable asymptote over the middle positions
and by an initial primacy effect that is less pronounced than is the termi-
mfn cency <f§vct;\!uvduﬂx 19621 1 wh mcfzmzwxpcmnm;ia(mwwlc*
frlm Mmmf r::m,nw {f ect avmai}x dmi E{)p@ ACTOSS SUCCEssive iis '} h‘zt
recency ;11»{:} c?owff}pa across successive trials on a-single list has been
shown in an experiment using children as subjects { tix}fo Frankel, and

Sharp, 1971). Accompanving the change in pm?n}}zlzw of recall—at least
under conditions of single-trial free recall—is thought to be a change in
the order of recall such that items late in the presentation order are re-

“alled early.! Thus, the recency effect said to characterize free recall may
be the pmdu(f of a response disposition or an output-order strategy
adopted by a subject exposed to several lists or trials on a single list,

Svstmmtxc .sxg;uﬁmmcc has been attached to the “typical serial-position
curve for free recall, It has been argued that the bowed curve is actually
the joint product of retrieval from two memory stores (Atkinson and
Shiffrin, 1968; Glanzer and Cunitz, 1966)—that the initial peak and
asymptotic portions of the curve represent recall from a long-term store,
while the terminal portion represents recall from both the short- and
long-term stores. Differential rehearsal {(Rundus and Atkinson, 1970) and
retention (Craik, 1970; Hasher, 1971; Postman and Phill lips, 1963) func-
tions are known to characterize the distinet components of the curve.
Because of the theoretical significance of the recency effect in'free recall
and because of the nummai amount of evidence for its occurrence in
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multiple-trial free recall, it scemed important to reconsider the conditions
under which the position effects develop.

“To this end, data from a previously published study using multiple-
trial free recall (Postman, Burns, and Hasher. 1970) were reanalyzed.
This particular experiment was selected chiefly because subjects recalled
under two different instructional conditions: one group was given stan-
dard free-recall instructions; the other, instructions encouraging subjec-
tive organization in recall. In addition, this study offered the possibility
of stable position effects: many lists had been used, and a large number
of subjects. Two position functions are presented: level of recall and
order of recall.

METHOD

Three successive lists were learned under one basic method of practice:
random order of presentation on the study trials, with free recall on the test
trials. There were two types of instructions to the subject about order of
recall, Under one condition, subjects were simply told to recall, in any order,
the words they had seen. Under the second condition, subjects were given
instructions that encouraged subjective organization. Thirty-six subjects
Jearned two successive lists under one of the two instructional conditions.
Eighteen subjects in each condition then learned a third list under the same
instructions. In all, nine lists were used in this study, Each list of 20 common
nouns was practiced for six study/test trials. The words were presented on a
memory drum at a 1.5-sec rate. Recall was oral and lasted for 1 min.* The
analyses follow.

RESULTS AND DISCUSSION

Serial-position curves

For both conditions, the serial-position curves for the first two trials of
lists 1, 2 and 3 are presented in Figures 1, 2 and 3 respectively.® For all
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Fig. 1. Level of recall on list 1 as a function of serial position; shown for trials

1 and 2 for conditions with standard or subjective-organization instructions
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Fig. 2. Level of recall on list 2 as a function of serial position; shown for trials
1 and 2 for conditions with standard or subjective-organization instructions
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P:g 3. Level of recall on list 3 as a function of serial position; shown for trials
1 and 2 for conditions with standard or subjective-organization instructions

but the first and last items, the curves were smoothed by averaging the
number of subjects recalling at a given position with the numbers of those
recalling at the immediately pru,mim and sncceeding positions. For
each condition, the important observations to make are, frst, position
effects on trial 1 and, then, any changes across subsequent trials and lists.
On trial 1 of list 1 the standard condition showed a marked primacy
effect over positions 1-8, unstable performance over the middle of the
list, and a recency effect over positions 17-20, A dramatic change in
performance can be seen on trial 2: the primacy effect diminished while
the recency effect increased. This pattern of change between the first
two trials oceurred again on list 2. By list 3, the recency effect was quite
marked even on trial 1. Thus, only bx list 3 did the serial- -position curve
for multiple-trial free recall resemble the Murdock (1962) curve. Recency,
conceived of as a response disposition, requires some practice before it
“an be successfully implemented.
Such an interpretation of the recency effect receives mppart from
the performance of the subjects in the %E}b}f ctive-organization condition,
whose position curves stand in marked contrast to those of the subjects
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given standard free-recall instructions. In general, the position curves for
the subjective-organization condition showed a primacy effect but 'i'hw;‘;
were fia:l across all other positions. What recency did exist showed 1i
increase across both successive lists and trials within lists, in wm)mi i()
the large gains seen under standard instructions. Thus, compared to
51&)}@0&& given standard frec-recall instructions, the subjects encouraged
to subjectively organize items in the list were less influenced by position
cues. Several important differences in p{,rh}rnmms‘ between these two
groups of subjects should be noted here: () the subjects given subjec-
tive-organization instructions showed ﬂiu ot levels of mstput order con-
sistency than did the subjects given st ndard instructions: (1) by list 2.
when recency was beginning to be a systematic strategy for %t?f);f{’ﬁ‘«
given standard instructions, their recall performance was inferior to
that of subjects given subjective-organization instructions.

When the order of presentation varies from trial to trial, at it does in
a typical procedure using multiple-trial free recall, con sistency in recall
order can be best achieved if position cues are in fact ign wred. Appar-
f:*mlv sub ects instructed for xazh{*cm’eﬁ org: wization are successful in
dt%rvmrdmg presentation position, while %ubjc ets given standard in-
structions utilize position as a device to systematize retrieval, Whatever
the impact of the recency effect, it cle zrh is not an ‘optimal strategy
{(Tulving and Arbuckle, 1963 3} for p (*rfum’&mg under conditions of mul-
tiple-trial free recall; recall is not superior for the condition that shows a
pronounced recency effect,

A comparison of the recall performance of individual subjects was
also made. For this, subjects in both conditions were subdivided into
three categories on the basis of the order in which they recalled items on
a given trial. A subject was placed in the ‘early’ or ‘late’ category if two
out of the first three words he or she recalled came from either the first
six or last six positions, respe etively, on the trial of interest. Those sub-
jects who did not meet these criteria were placed in the ‘neither’ category,
The frequency of subjects in these classifications and their recall may be
seen in Table 1. There is a suggestion of superior recall for late’ suh;wt:a,
but only on trial 1 of a list. A main effect of recall order using a least-
squares solution was significant on trial 1 of list 1 [F(2 L 66) = 328, p <
05]. In addition to the overall performance scores for the standard
and subjective-organization conditions alre: ady discussed, this analvsis -
strengthens the conclusion that a recency strategy is not an optimal tc tech-
nique for recall. :

With regard to serial-position curves, one final comment is in order.
On trial 1 of list 1 neither the standard nor the subjective-organization



POSITION EFFECTS 393

Table 1. Recall of subjects grouped by ontput-order strategies

Farly Neither Late

X f X X
Standard instructions
List 1
Trial 1 22 8.3 7 8.3 7 101
Trial 2 4 12.5 12 115 20 12.0
List 2 .
Trial 1 4 85 6 8.3 26 9.6
Trial 2 3 14.3 6 11.8 27 13.6
Subjective-organization insbructions
Tast
Trial 1 26 8.8 7 9.7 3 07
Trial 2 & 13.2 15 11.3 13 11.6
List 2 '
Trial 1 14 9.6 14 8.5 8 104
Trial 2 -8 13.9 13 13.8 15 13.1

condition showed the expected stable asymptote over the mid-list posi-
tions. Rather, there was a gradual improvement in performance begin-
ning at the halfway mark, A similar effect has also been found on trial 1
recall of a ?{Lii;*m list (Hasher, 1970). If the probability of recall is not
flat over middle positions, a iu.,za will exist in favor of later positions in
any single-trial experiment that confounds an independent variable with
input order. Such a bias may pose problems in experiments that attempt
to assess the effect of repetitions of items under various schedules of
occurrence (e.g., Underwood, 1969).

Output-order effects

In an attempt to account for the development of the recency effect
under the standard condition, output-order effects were examined. Recall
order has long been implicated in serial-position effects (Deese and

Kaufman, 1957; Raffel, 1936; Welch and Burnett, 1924) and is known
to play a smm&(* wit role in determining retention after the free-recall
learning of a two-list task (Postman <md Hasher, 1972). The questions
in the present analysis were, Does the order of recall change across sue-
cessive trials on a list? Or across successive lists? Furthe -1, do these order
effects account for the decline in recall of initial items and the improve-
ment in recall of terminal items that are shown by subjects perform-
ing under standard recall instructions?
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Figures 4 and 5 show the serial- }umhfm curves generated for the three
.call classifications of subjects on trials 1 and 2 , respectively, of list 1.4
()n trial 1, all subjects contributed to the pz‘nmsm effecet, while only ‘late’
subjects showed %tﬂ)xmutmi recall of terminal items. On trial 2, howe wer,
primacy was contributed to by ‘early” recallers; and recency, by late’
recallers.
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Fig. 4. Percent of “early,” ‘neither,” and late’ subjects recalling on list 1, trial 1,
as a function of serial pm;lmn shown for condition with st u;tf ard instructions
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Fig. 5. Percent of ‘early,” "neither,” and Jate “subjects recalling on list 1, trial 2
as a function of serial pmltwn shown for condition with st {m(ind instruce iu;m

While the curves in Figures 4 and 5 suggest tha% the list 1 position
effects are the result of output order, more de finitive evidence is available
from the distribution of subjects among these recall categories (Table 1).
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For the standard condition, there was a pmnmmwd increase, hetween
trial 1 and 2, in the number of subjects f&xlhng into the Jlate’ category,
f()ifs(*i‘f’lm' with a pronounced decrease in the ‘early” category. Hence the
loss of primacy and increase in recency seen between trials 1 and 2 of
list 1 can be accounted for by a change in the distribution of subjects
beginning their recall from pmtr( ular portions of the list.

Thus, on the initial test trial (list 1, trial 1) in a free-recall learning
task, subjects under standard free-re call instructions rec alled first fhmv
items in the beginning of the list. By trial 2, list 1, most of these subjects
recalled the terminal items first, C entral to thv issue of the development
of the recency effect is what experienced subjects then do when con-
fronted with a new list. The distribution of wiv;fscts into the recall-order
categories on list 2 (Table 1) clearly shows that performance on one prior
free-recall list resulted in a pwnmmwd change in the order in which
most standard-instruction subjects recalled items. On trial 1 of list 2 26
of the 36 subjects fell into the Tate’ category, whereas on trial 1 of list 1
only 7 fell into the ‘late’ category.

Further support for the aritical role of recall order in position effects
may be seen from a similar analysis of the distribution of subjects among
recall categories (Table 1) for the subjective-organization condition. As
in the standard condition, most subjects under t}lf?‘»(} instructions recalled
from the beginning of the list on hxf; 1, trial 1. By trial 2, list 1, many {}i
these subjects had shifted aw: ay ir(}m recalling }mtmi items first:
contrast to the | high frequency of standard-instruction subjects fxﬂhm’
into the ‘late” category on this trial, however, subjects under subjective-
organization instructions largely distributed themselves between the
‘neither’ and ‘late’ categories. On list 2, the subjects under subjective-
organization instructions distributed 13}91}&%{*1% among all three recall
c,atf*g@rw '

Thus, the lack of a pronounced serial-position curve for subjects recall-
ing under subjective-organization instructions, taken together with the
recall-order data and the output-order consistency measures, argues
strongly that these subjects did not rely on position cues to organize titm
retrieval patterns. If these measures are viewed in contrast to those pro-
duced by subjects recalling under typical free-recall instructions, two
conclusions may be drawn. First, recency is a disposition, or perhaps
strategy, on which subjects may or may not rely in ordering their recall.
If they do, then some experience is mqmmd before recency becomes
;mm(mzm»d Second, position cues appear to play a axgﬂmfmzmi role as an
organizational factor in multiple-trial free recall where the subject’s task
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is to produce the same items on successive trials. The suggestion from
these data is that reliance on position cues as a device to order recall may
actually impede that process.

Notes

This research was supported by Grant MH-12008 from the National Institute
of Mental Health. During the preparation of this article, the author was a
research associate at the Institute of Human Learning, Berkeley. Leo Post-
man’s assistance throughout this project is gratefully acknowledged. Reprint -
requests should be sent to Lynn Hasher, Department of Psychology, Temple
University, Philadelphia, Pennsylvania 19122. Received for publication May
15, 1972.

1. Dallett (1963) presented some evidence to suggest a change in the
output order adopted by subjects who learned several lists under conditions of
multiple-trial free recall. Because these data were collapsed across several trials
on early lists and compared to the same trials on later lists, the effects are
small and the locus of change is unclear.

2. For greater detail on the method, see Postman, Burns, and Hasher,
1970.

3. To allow for comparison across lists 1, 2 and 3, recall on list 3 is shown
to a base of 36 subjects; actually there were only 18 subjects in each group
who learned list 3 under the same conditions as lists 1 and 2, Position curves
are shown for trials 1 and 2 of successive lists because of near-asymptotic per-
formance by trial 3 on each list, '

4. This analysis was done to determine the sources of recency. Figures
are not presented for subjects with subjective-organization instructions, be-
cause this condition did not show a recency effect.
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