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Interactions among gender and task variables
in retention of verbal materials
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Data were collected from 684 South Korean 11th-graders in 36 groups of 19 each. They first
completed three- or four-letter Korean words, each with one letter provided, using associated
meaning cues. The words occurred one, two, or three times in the list. Half of the students per
formed (made the actual response), and the other half observed the performance. Then 0, I, or
7 days later, they were given an unexpected free-recall test. The final cued-retrieval test was ad
ministered 0,1, or 7 days thereafter. The students were instructed to form two Korean words,
again using associated-meaning cues, from each of 24 six- to eight-letter anagrams. In each let
ter string, one word had been used in the initial word-completion task and one had not. The
major results were that females showed not only the usual superiority in retaining verbal
materials, but also greater resistance to the inhibiting effects of a single prior recall on subse
quent cued retrieval (Marx, 1982; Marx & Kim, 1984-a prior report of part of this experi·
ment). Female superiority in free recall was due largely to less forgetting of the more fre
quently completed words over the longer test intervals. Male performers retrieved more words
than male observers. Overall, performers recalled more words than observers, mainly the words
that had been completed two or three times. The various interactions obtained confirm and ex
tend those previously reported for gender and task variables.

We report here some interrelated effects of gender
and frequency of occurrence of target words, test inter
val, and performance or observation in acquisition on
free recall and subsequent cued retrieval. In the experi
ment, the free-recall test was manipulated in order to
influence subsequent cued retrieval. Because the primary
questions addressed by the experiment were entirely
different from the present ones, the present data were
not included in the previous report of the experiment
(Marx & Kim, 1984).

Manipulation of the performance/observation variable
was intended to replicate certain earlier results. Briefly,
these have shown superior acquisition under perfor
mance (subject makes response) compared with obser
vation (subject watches perforrner and receives equiva
lent feedback , if provided) conditions (Marx, Homer,
& Marx, 1980 ; Marx, Marx, & Homer , 1980 , 1981) and
an interaction with gender, such that performing males,
but not females, have shown both a suggestion of more
repetition of correct responses (Marx & Witter , 1972)
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and a clearer indication of increased repetition of errors
(Marx et al., 1981; Marx, Witter, & Farbry , 1973).

METHOD

Methodological details of the experiment have been reported
(Marx & Kim, 1984), and only the highlights are given here.

Subjects and Design
A total of 684 Korean 11th-graders in two large senior high

school s served as the subjects. They were tested in regular male
or female classes, which were assigned randomly to treatment
groups. The basic design was a mixed-factorial analysis of vari
ance (ANOVA) with number of occurrences of target words (3)
as the within-subjects variable and gender (2) x performance or
observation in word completion (2) x free-recall test interval (3)
x cued-retrieval test interval (3) as between-subjects variables.

Materials and Procedure
Word completion. The students were given booklets with

48 incomplete three- and four-letter Korean words, for each of
which only one letter was provided. The words were to be com
pleted with the help of cues (associated meanings). Five minutes
were allowed for this self-paced task. A total of 24 words were
used, 8 of them appearing one time, 8 two times, and 8 three
times. Different cues were used for the repetitions.

The performance/observation variable was manipulated es
sentially as had been done in earlier research (e.g., Marx et al.,
1981) . The students worked in same-sex pairs. One student
actually made the responses (filled in the words) as a performer,
and the other student, the observer, watched.

Free recall. An unexpected free-recall test was administered
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immediately (0) or after delay intervals of 1 or 7 days . All stu
dents, now working individually, were requested to write down
as many of the words that had been presented previously as they
could remember. They were allowed 2 min in which to do so.

Cued retrieval. This test was also administered immediately
(0) or after 1 or 7 days. All students, again working individually
and pacing themselves, were allowed 5 min in which to solve as
many two-word anagrams as they could . Twenty-four six- to
eight-letter strings were presented in booklets. Each letter string
could be broken down into two three- or four-letter Korean
words. Cues (associated meanings) were provided with the letter
strings for each of the target words. One word in each pair was
the same as one of the earlier words presented for completion;
the cue for it was one that had previously been used.

RESULTS
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Results are presented separately for performers
alone and for performers and observers.

o o TEST IN TERVAl (DAYS) 7

Free Recall
Performers. All of the main effects showed reliable

differences. Free-recall scores were a positive function
of the number of target words actually completed
(means of 1.00, 3.41, and 4.96 for one, two, and three
occurrences, respectively, hereafter labeled F 1, F2, and
F3) [F(2,672) = 1,044.39, MSe = 1.31, P < .01] and a
negative function of test interval (means of 3.56, 3.24,
and 2.57 for delays of 0, 1, and 7 days, respectively)
[F(2,336) = 44 .05, MSe = 2.01, P < .05] . Overall,
females recalled more words than males (means of
3.42 and 2.82) [F(1 ,336) =46.00, MSe =2.01, P <.01] .

ANOVA of performers' errors in free recall indicated
that there had been no differences in this respect for
gender (male mean = 1.79, female = 1.94) [F(1,336) =
1.97, MSe = 2.39, P > .05] or test interval (1.90, 1.85,
and 1.85 errors for 0-, 1-, and 7-day intervals , respec
tively) [F(2,336) =2.17, MSe =2.39, r> .05] .

Obviously there were no surprises in these main
effects, but the interactions were more interesting. Word
frequency interacted reliably with test interval [F(4,672)
= 5.16, MSe = 1.31, P< .05] . This interaction was due
to a relatively greater decrement after 7 days for words
that occurred two or three times (mean scores of 1.21,
3.93, and 5.55 for one, two, and three occurrences,
respectively, for the Ovday interval, corresponding means
of 1.04, 3.58, and 5.10 for the I-day interval, and .75,
2.73, and 4.22 for the 7-day interval). There was also a
reliable interaction between gender and test interval
[F(2,336) = 5.73, MSe = 2.01, P < .05] . Female superi
ority in recall was due mainly to less forgetting over the
delayed test and particularly after the l-day delay, when
a slight increment in the number of mean words recalled
actually occurred.

These relationships are shown in Figure I, which
depicts the reliable triple interaction of gender, test
interval, and word frequency [F(4,672) =2.55,.MSe =
1.31, P < .05]. Female superiority is evident for all fre
quencies and test intervals. The female increment in
free recall from 0- to I-day test interval is apparent for
F2 and F3 words (and exactly the same means occurred

Figure 1. Free recall as a function of gender (M, F), word
frequency (Fl , F2, F3), and test interval.

for FI words). It is also apparent that the interaction
between word frequency and test interval was due to the
relatively greater loss in recall scores for F2 and F3
words .

Performers and observers. Overall, performers recalled
more words than observers (means of 3.12 and 2.84)
[F(1,680) = 14.44, MSe =2.78, p < .0 1] , and the per
formance of females exceeded that of males at each
word frequency [F(l,680) = 64.17, MSe= 2.78, P<.01].
Moreover, as Figure 2 suggests, there was a reliable
interaction between the performance/observation and
word-frequency variables [F(2,1360) =3.99, MSe=1.44,
p < .05]. It is evident that advantages in F2 and F3
words were responsible for the performer superiority
in recall.
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Figure 2. Free recall as a function of gender (M, F), per
formance (P) or observation (0), and word frequency.
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DISCUSSION

Figure 4. Mean number of words retrieved by male(M)j
female(F) performers(p)jobservers(O) for the three word fre
quencies.
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Performers and observers. There were reliable main
effects of gender (overall male score = 6.98 ; overall
female score = 7.58) [F(1,680) =65.79 , MSe = 2.82,
p < .01] and word frequency (overall means of 7.01 ,
7.30 , and 7.54 for one, two, and three occurrences,
respectively) [F(2,1360) = 127.65, MSe= .37, P< .01] .

Gender interacted reliably with word frequency
[F(2 ,1360) = 3.83, MSe =.37, p < .05] , reflecting the
reduced female advantage for F3 words (female means
of 7.34, 7.63, and 7.78 for one, two, and three word
occurrences, respectively, compared with male means of
6.69,6.96, and 7.29).

The main effect of performance/observation was not
reliable [F(1,680) = .66, MSe = 2.82 , p > .05]. There
was, however, an interesting triple interaction among
performance/observation, gender, and word frequency
[F(2 ,1360) = 21.92 , MSe = .37, P < .01] , shown in
Figure 4. It indicates that male performers retrieved
more words (especially F2 words) than male observers.
Overall, however, females were obviously superior to
males, both as performers and as observers, and did not
differ in this respect.

The overall superiority of females in learning and remember
ing verbal materials has been amply demonstrated (Maccoby &
Jacklin , 1974), but , beyond this generalization, more specific
relationships need to be delineated. The present results invite
some such suggestions.

As is evident in Figure 1, there was an increasing female
advantage in free recall over time-even a slight increment in
mean score for females from 0 to I day, contrasting with the
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Figure 3. Percentage of male (black bar) and female (white
bar) subjects who retrieved more recalled than nonrecalled words
for the three word frequencies (FI, F2, F3) after short (8) and
long (L) test intervals.

Cued Retrieval
Performers. Data for the two test intervals, both

showing reliable negative functions, and word frequency ,
showing a reliable inverted curve (highest scores for F2
words), have been reported previously (Marx & Kim,
1984). That report showed a surprisingly strong inhibi
tory effect of a single recall on F1 words even after a
full 14-day delay (cf. also Marx, 1982). Resistance to
this inhibitory effect of recall was observed in both F2
and F3 words, and especially for the short delay inter
vals. Now, with the inclusion of the gender variable,
it seems that there was greater resistance to this kind of
inhibition of retrieval in the female subjects. Figure 3
shows this result. Both sexes showed greater resistance
(higher percentage of relatively more recalled-word
retrievals) for the short delay interval, but there was a
consistent female advantage in this measure for both
F2 and F3 words. Except for the F2 short delay condi
tion [X2 (1) = 2.39, P > .05] , the gender differences
shown in Figure 3 were reliable [X2 (1) = 6.45 , p < .05,
for the F2 long delay, x2 (1) = 7.76 , P < .01, for the F3
short delay, and x2 (1) = 5.44, P < .05, for the F3 long
delay] .

Although there was no reliable interaction between
gender and word frequency for· performers alone, a
reliable interaction was obtained when both performers
and observers were analyzed [F(2 ,1360) = 3.69 , MSe =
1.44, P < .05]. This effect can be attributed to the
greater recall of females after two and three word
occurrences, as indicated in Figure 2.
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consistent male decrement. This result complements the earlier
reports (Marx, Marx, & Homer, 1980, 1981) that female superi
ority in acquisition is an increasing function of trials. It might
well be fruitful for researchers who have appropriate subject
samples to look for such interactions between gender and trials
or time variables.

The consistently greater resistance of female subjects to the
inhibitory effects of recall for F2 and F3 words (Figure 3) is
an additional reflection of their superiority in verbal learning
and memory.

The interactions of gender with performance/observation are
generally consistent with previous reports. For example, the
clear indication in Figure 4 that males are superior retrievers
after performance supports an earlier suggestion (Marx & Witter,
1972). Apparently, males tend to repeat their own responses
more than do females, even when they are errors (Marx et al.,
1981, Figure 1; Marx et al., 1973).

The interaction between performance/observation and word
frequency (Figure 2) in free recall indicates the dependence
of the performer advantage on the higher word frequencies.
Whether responses are really strengthened more by frequency of
occurrence, whether "reinforced" or not, in this kind of inci
dental learning situation (no instruction to remember) cannot be
determined from the present data. It is also possible, of course,
that the observers paid less attention to the word repetitions.
But the fact that they were equally proficient at recalling single
responses suggests no overall lessening of attention. However

.interpreted, these results are consistent with the recent reports
of performer superiority in acquisition (Marx, Homer, & Marx,
1980 ; Marx, Marx, & Homer, 1980, 1981) under various condi
tions of intentionalleaming of verbal materials .

The interaction between word frequency and test interval is
clearly attributable to the markedly reduced level of recall of
F1 words at the O-day interval. Eventual closing of the gap be
tween word frequencies would be anticipated if longer test
delays were used, in somewhat the same manner as retention and
transfer scores have been shown to converge over long time
intervals (Bunch, 1941) .

The main effect of interval is itself of some interest. Nearly a
century ago, Ebbinghaus (1885/1913) reported a positive rela
tionship between amount of practice and retention for nonsense
syllables, and, more recently (only half a century ago), a simi
larly uniform relationship was observed for verbal materials
(Krueger, 1929) and finger mazes (Krueger, 1930). In still more
recent years, however, relating long-term temporal intervals to

frequency and similar variables seems to have been of small
interest to learning-memory researchers and theorists.
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