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Learning to organize in free recall

LARAINE MAST ERS GLIDDEN
Teachers College, Colum bia University , New York, New York 10027

A multitrial free rec all study assessed the effects of learni ng-to-Iearn and learning-to-organize over
experimental sessions. An experimental group (Group E) learned five successive lists on 5 successive
days, whereas a control group (Group C) learned only two lists, on Day 1 and on Day 5 of Group E
training. Results showed a learning-to-learn effect for Group E, but not for Group C. Subjective
organization scores increased for both groups, indicat ing that the learning-to-organize effect reached an
asy mptote more qu ickly than the learning-to -Iearn effect.

The learning-t o-learn effect has been well established
across many tasks and species. Althou gh there was some
contro versy concerning its occurrence in the free recall
situation (e .g., Murdock, 1960, found no increase in
pe rformance over successive lists .), a number of studies
have ob tained the effect (Dallett , 1963 ; Mayhew, 1967;
Meyer & Miles, 1953 ; Tulvin g, McNul ty , & Ozier , 1965).
In addit ion, both the Tulving, et al. and Mayhew
ex pe r ime n ts inve st igated a learning-to-organize
phenomenon by mea suring changes in subjective
organization (SO) as a func tion of learning sessions. In
bo th studies, learning to organize was demonstrated as
SO increased with an inc rease in number of prior lists
learned.

Both of th ese studi es, however , contai n a serious
meth odological problem: no co ntrol gro ups were
inclu ded to assess the ex tent of (1) warm-up effects and
(2) effects of improvement over t ime, rather than with
practice. In the Tulving, McNulty , and Ozier study
warm-up is a reasonable alterna tive explanation since
three successive list s were given wit h only a two minute
interval be tween lists . In th e Mayhew study, two lists
were given on eac h of 3 successive days and SO scor es
signi ficantly increased both within and between sessions.
Thus, the increases in this study co uld be attributed to a
combina tio n of warm-up and time effects.

The present experiment was designed to correct thi s
problem. An experimental group (Group E) received free
recall learning sessions on five successive days while a
contro l group (Group C) received tr aining on only Day 1
and Day 5. Thus , if differenc es in recall and SO occur red
between the tw o groups on Day 5, they co uld be
att ributed directly to the effects of pract ice .

METHOD

Subjects
The subjects were 40 undergraduates who were paid for the ir
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participatio n in the experiment. Twenty subjec ts were randomly
assigned to Group E and 20 were assigned to Group e. The
subjec ts in Group E learned five different 10-item free recall
lists. one list on each of 5 successive days, while subjects in
Group e learned only two lists, on Day I of Group E training
and on Day 5 of Group E training.

Design
The five recall lists were arranged in five sequences so that

each list occupied a different position in each sequence. Four
subjec ts in Group E were randomly assigned to each sequence.
Thus an equal number of subjects received each list ~n a given
day. Each subject in Group e was yoked to a subject in Group E
to determine which list he would receive on Day I and Day 5.
Thus, list treatments were complete ly comparable for the two
groups.

Further , the order of items withi n lists was arranged by a
Bugelski Latin square. Thus, each stimulus appeared in each
serial position once and was preceded and followed by each
other stimulus on ly once thro ugho ut IO free recall trials. These
10 different list orders were then arranged by another Lati n
square to dete rmine sequence of list orders with in a session.
Each Group E subject and his Group e yoke were then randomly
assigned to one of these sequences for each trai ning session.

The five free recall lists were composed of eve stimuli scaled
by Glaze (1928) for meaningfulness. The 50 items were assigned
to lists by equating them for meaningfulne ss and formal
similarity. The mean Glaze scores were of moderate level,
ranging from 44.8 to 50 .5. The formal similarity in each list was
equated so that each list cont ained 20 different letters of which
10 appeared on ce and another 10 appeared twice . The stimuli
were typ ewritten in upper case and proje cted as slides at a rate
of 1.5 sec/item. The tempo ral int ervals were automatically timed
by a Hunter decade interval timer and a Hunt er interv al cycler.

Procedure
The subjects were tested individually. They were given

standard free recall instruc tions followed by two practice trials
with digits prior to the 10 experimental trials. Each study tr ial
wasf ollowed by a 60-sec free recall test and a lO-sec intertrial
interval. All Group E subjects received their successive sessions
within 20-30 h of the previous session. All Group e subjects
received their Day 5 session within 90-102 h of their Day I
session. Only three subjects were discarded because of failure to
complete all experimenta l sessions; two of them were Group E
subjects.

RESULTS

Free Recall Scores
The number of correc t responses was determined for
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each subject for each trial. Table I presents these mean
free recall scores of Groups E and C. Both groups show
increments across sessions with Group E showing an
apparently larger increase from Session 1 to Session 5
than Group C. A groups (E vs. C) by sessions (I vs. 5) by
trials (J -10) analysis of variance was performed on these
data. I The main effect of groups was not significant, but
the main effects of both sessions [F(l,38) = 21 .02,
p<.OI), and trials [F(9,342) = 171.30, p< .OI] and
the Groups by Sessions interaction [F(1,38) = 10.04,
p < .01] were significant. Because of the significant
interact ion, tests of simple effects were done. The only
significant simple effect was that of sessions for Group E
[F(1,38) = 30 .27, p < .01) indicating that there was a
significant difference in free recall scores across sessions
for Group E, but not for Group C.

Subjective Organization
SO was measured bidirectionally by the formula:

obs /c-l - 2c /hk; (obs = number of intertrial sequential
consistencies ; c = items in common between Trial Nand
Trial N + 1, h = items correct on Trial N, k = items
correct on Trial N + 1). Table 1 presents the SO data for
Groups E and C for successive sessions . For both
Groups, SO seems to increase about equally from first to
last session . A groups (2) by sessions (2) by trials
(9) analysis of variance was performed on these data.
This analysis yielded significant main effects for sessions
[F(I ,38) = 7.35, p < .025] and trials [F(8,304) = 2.71 ,
p < .0 1] , but not for groups. Thus, although increases in
SO occurred, they occurred equally for Groups C and E.
To test whether this increase in Group C was a result of
the long time lag between first and last session for this
group, an analysis of variance was performed on the SO
data using Session 2 for Group E rather than Session 5.
(Note that this comparison is not strictly valid since
Group C subjects, on their last session, were matched for
list treatments with Session 5 Group E subjects). This
analysis also showed significant main effects for sessions
[F(l,38) = 5.36, p < .05] and trials [F(8,304) =3.12,
p < .01] , but not for groups. Thus, the increase in SO
that occurred for Group C was not due to the longer
time interval. It also occurred in Group E whose subjects
only had about 24 h between sessions .

Serial Position
SO measures a type of organization which does not

include all strategies that subjects may learn to use
during extended practice with the free recall task. Of
interest, also, were changes that might be reflected by an
analysis of serial position effects. Classic recency and
primacy effects were obtained which yielded a
significant main effect for serial position [F(9,342) =
12.74, P < .00 1] in a groups (2) by sessions (2) by serial

Table 1
Mean Free Recall and Subjective Organization Scores for

Experimental and Control Groups in Each Session

Free Recall Subjective
Organization

Session Group E Group C Group E Group C

1 6.53 7.05 .02 .03
2 7.11 .06
3 7.16 .10
4 7.64 .10
5 7.90 7.30 .11 .10

position (l0) analysis of variance, but it did not interact
with either groups or sessions, indicating no significant
changes in serial position effects as a result of practice .

DISCUSSION

Both learning-to-learn and learning-to-organize effects were
obtained for Group E. For Group C, however, no significant
increase occurred in free recall. Thus, the learning-to-Iearn effect
obtained in this experiment cannot be attributed to either
warm-up effects or temporal interval since these variables were
controlled for by Group C. Also of interest is that SO for
Group C increased significantly over time without additional
practice sessions. This fact, in conjunction with the means for
SO in Group E reaching an asymptote by Session 3, suggests that
the learning-to-organize effect does not completely parallel the
learning-to-Iearn effect since subjects continue to improve in free
recall after they have stopped improving in SO. Whatever
improvements are occurring in free recall performance thereafter
are not a function of learning to organize as measured by SO.
Neither are they a function of changes analyzable in serial
position curves, since no significant changes in this variable were
found across sessions. Thus, although a genuine learning-to-Iearn
effect, independent of both warm-up and increases over time has
been demonstrated, this effect is not completely attributable to
learning-to-organize effects which seem to reach an asymptote
with less practice .
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NOTE

1. All analyses on free recall scores were also performed on
arcsin transformed data. Since patterns of significance were the
same in all cases, results will be presented in terms of the
nontransformed scores.
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