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The experiment examined the covariation of the event-frequency judgment and free recall response as a function

of subject’s school grade, gender, and test delay. Subjects were shown a series of animal names, one on each slide,

and were then asked both to recall them and to estimate the frequency occurred (0. 1, 3, or 5 times). Half of the sub-
Jects had the free-recall test first, the other half the frequency-judgment test first. The varibles of school grade (6th,

10th, and college students) and test delay (0, 1, or 7 days) produced similar results for free recall and frequency

judgment ; in general, the poorest performance was by the 6th grade students, the best performance was by the 10th

grade students, and, as test delay being extended, performance was declined. The increment in frequency-judgment

response from 6th graders to older subjects was the most significant result, presumably not teported previously. A

variety of other effects and interactions were also found. The theoretical significance of the results were discussed

with particular reference to its implications for the hypothesis that frequency judgment response would be automatic

cognitive process.

People are surprisingly good at keeping track of
the number of occurrence of different kinds of
events. It seems to be true whether the event is the
happening of a certain behavior (How many times
have you been punished by your parents so far?) or
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the presentation of certain objects. Actually, a large
body of empirical evidences support that people are
sensitive to the frequency of events, including such
as the presentation of a specific word (Hinzman,
1969), individual syllables occurring in a list of
words (Underwood & Zimmerman. 1973), single let-
ters (Attneave, 1953), the generation or a certain be-
havior (Williams & Durso. 1986), the reference to a
superordinate concept (Barsalou & Ross, 1986), an
even others (Williams & Durso, 1986). These re-
sults have been a major factor in the contention
that event-frequency judgment or the encoding of

frequency information is effortless, inflexible. and in-



accessible, in short, that is automatic. rather than an
effortful cognitive function (Hasher & Zacks, 1979,
1984). Hasher and Zacks and others have presented
numerous evidences relating to a number of criteria
that they proposed as tests for automaticity of fre-
quency encoding. To put briefly, the criteria are (a)
sensitivity to the frequency of events shows little
change with age and is emonistrable even in young
children, (b) frequency encoding does not benefit
from practice in tasks that require such encoding,
(c) the accuracy of frequency of occurrence reports
is not affected by the individual differences. (d) the
variations in effortful encoding strategies or instruc-
tional strategies such as intention to code frequency
does not affect the efficiency of frequency informa-
tion registration. and (e). finally, encoding of ire-
quency information is not affected by competing
task loads or demands.

Evidence as to whether frequency information
meets the criteria listed above is somewhat mixed.
However, the criteria of no developmental trends has
received relatively a large amount of empirical study.
“Hasher and Zacks have stated that “beyond the age of
four or five. sensitivity to frequency may not
change™(1984. p.1377). But. the evidence supporting
the point is rather skimpy. A small number of studies
have shown little difference in frequency judgment
performance over the primary grades (Johnson. Rave.
Hasher, & Chromiak, 1979: Hasher & Zacks. 1979,
Experiment 1: Goldstein. Hasher. & Stein, 1983). and
one study revealed minimal changes over grades 2. 4.
and 6 and college students (Hasher & Chromiak.
1977, Experiment 1). There are some results that do
show increments in frequency-judgment accuracy
from kindergarten into the primary grades (Ghatala &
Levin, 1973: footnote 3) point to methodological
problems in these experiments. A relatively high de-
gree of invariance in the frequency-judgment task has
also been reported across the adult years. with college
students usually compared with elderly subjects (Attig
& Hasher, 1980: Hasher & Zacks, 1979. Experiment

2. Kausler & Puckett, 1980). In more recent reports,
however. some “modest age deficit” has been found
(Kausler, Lichty. & Freund, 1985: cf. also, Kausler.
Lichty, & Hakami, 1984). There is no obvious way
to resolve the discrepancies in these studies. Never-
theless. it is noted that spontaneous, extensive seman-
tic processing will be performed on to-be-remembered
information more by young adults than by children or
elderly adults. because age has large effects on the
tvpe of processing that subjects perform.

This study was conducted to compare event-
frequency judgment and free recall as a {unction of
age and gender of subjects and delay of test. There
does not appear to be any reported data that bridge
the gap between the primary grades and the adoles-
cent or early adult vears, such as are provided in the
present study. Moreover, there is a marked discrepan-
cy between the well-documented increment with age
in most cognitive functions, notably free recall. and
the failure of event-frequency judgment to show any
of such developmental trends. With respect to the
test-delay variable. it was felt that additional data,
beyond those early reported by Underwood, Zimmer-
man. and Freund(1971). would be desirable, particu-

larly any showing interactions with age or gender.
METHOD

Experimental Design

The basic design was a 4 (age of subjects:6th grad-
ers, 10th graders, college students, adults) by 2 (gen-
der of subjects) by 4 (test delay:0 day. 1 day. 7 days,
30 days) by 2 (test order:ree recall or frequency judg-
ment test first) factorial between subjects experiment
with word frequency (0. 1. 3. 5 occurrences) varying
within subjects. The test-order variable was included
n order to give half of the subjects the free-recall test
before they were given the target words in the fre-
quency-judgment test so that an uncontaminated mea-

sure of recall could be obtained.



Subjects

A total of 1,152 subjects provided the data. The
12-year-old 6th grade subjects were obtained from
two classes of sixth graders at each of three
elementary schools and the 16-year-old subjects from
two 10th grade (Ist grade of the senior high school)
classes at three senior high schools. all in the city of
Daegu. Korea. The students were tested in their regu-
lar classroom settings. Classes were assigned random-
ly to the various treatment conditions. Males and
females were mixed in the elementary school and col-
lege classes but were in separate classes in the senior
high schools. The college students were sophomores
from introductory psychology classes at the
Keimyung University. Daegu. Korea. The classes
were randomly assigned to the various treatment con-
ditions. The adult subjects who were in their forties
were selected from the parent pool of the 6th and
10th grade subjects.

After all of the data were collected and checked for
completeness, a total of 179 subjects were then ran-
domly discarded from 27 treatment conditions to pro-
vide an equal cell frequency at n=18, before the data

were analyzed.

Word List

Because no word-frequency ratings like the Thom-
dike-Lorge (1944) was available for Korean words. an
indepencent sample of 74 colege students was used to
provide familiarity ratings for 55 animal names on a
3-pomnt scale. Animal names were used rather than the
more typical unrelated words in an effect to maintain
the interest of the subjects in the experiment, On the
basis of the survey. six sets of four animal names
with approximately equal familiarity ratings were pre-
pared. These sets consited of Korean-script words for
frog, cat. fowl, and sparrow: dog. cattle, horse. and
pig: pigeon, squirrel, magpie, and goat; elephant.
crow. bear, and tiger: deer, seagull. lobster. and
pheasant: and wolf, whale, fox. and giraffe. The four

names in each set were randomly assigned to the four

frequency categories (0, 1, 3, 5), so that each category
consisted of six words. The resulting 54 words were
randomly ordered. with the restriction that no word
could follow itsef. The mean number of intervening
words for the items presented three times (F3) was
442 and the corresponding mean for the F5 words
was 267. Two primacy buffers (ant, rabbit) and two
recency buffer items (stock, hippopotamus) were also
used, making a total of 58 words in the list.

Procedure,

The subjects were informed that they would be
shown a series of animal names, one word at a time
oy slide projector. and were shown some sample
slides (lizard. dee. butterfly). They were told that their
task was to remember the words, and that some words
would be shown more than once.

In the study phase, the list of 58 words were
shown, one word at a time. Each word mounted on
the slide was presented for 2 sec with a 2-sec inter-
slide interval. Following the word presentation, indi-
vidudual test sheets were distributed and the subjects
were cautioned to wait quietly for the next phase of
the experiment.

The two tests were then administered in one of the
two orders (free-recall or frequency-judgment test
first) The free-recall test was introduced with the
usual instructions to write down as many of the
names as could be remembered, without regard for the
order in which they had appeared. For the frequency-
judgment test the subjects were told that the test
sheet contained the names of some of the animals that
had been shown along with some that had not been.
They were also informed that the maximum number
of occurrences had been 5. They were instructed to
write down the number of times that they thought
each of the animal names had been shown. About two
minutes were allowed for each test. The administra-
tion time interval between the two tests were about 5

minutes.
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RESULTS

Correct Responses

The number of correct responses in each of the
free-recall and frequency-judgment test was calculated
in order that a direct comparison could be made be-
tween free-recall (FR) and frequency-judgment (FJ)
performance.

The frequency-judgment data analysed and pre-
sented in Table 1, 3, 5. and 6 are all based on the
576 subjects who had their frequency-judgment test
first. Similarly, only the data for the other 576 sub-
jects who had their free-recall test first, so that it
could not be inflated by the additional study provided
by the frequency-judgment test, are included in Table
2 and in subsequent free-recall analyses. Table 1 and
2 shows the major results. Mean numbers of correct
frequency judgments for the four age groups and the
four test delays for all subjects are shown in Table |
and mean number of correct word recall for the four
age groups and the four test delays are presented in
Table 2. With the criterion of the number correct FJs,
the main effects of age and delay were all statistically
reliable with F'(3, 544)==827, MSe=521. and F(3.
H44)=T7246, MSe=5.21, p< .01, respectively. Furth-
ermore, the interaction effect between age and test de-

lay was also reliable, F(9, 544)=4.12, MSe=521, p
< .01, with a markedly greater decline in number cor-
rect FJs occurring sooner for the 6th graders. as sug-
gested in Table 1. When the Scheffe’s post hoc test
was applied. both the overall increment in mean cor-
rect FJ scores from the 6th grade group to the 10th
grade group (9.61-8.32=1.29) and its mean decrement
from the 10th grade group to the combined group of
the college students and adults group (9.61-[8.96+
8.65]/2=0.805) were all reliable with F(3. 572)=
1574, p< .01, and F(3, 572)=12.11, p< 01 respec-
tively. But, no other group differences were found re-
liable.

The counterpart scores for the FR measure are pre-
sented in Table 2. For FR responses again, both age
and delay main effects were reliable, age F(3. 544)=
2663, MSe=6.25, p< .01, and test delay F'(3, 544)=
41.01. MSe=6.25, p<.01, test delay F(3. 544)=
4101, MSe=625, p<<01. Also the age and test de-
lay interaction effect was reliable, FI(9, 544)=29.14, p
<.0L; but the sex main effect was not reliable, (1,
244)=1.39, p>01. The Scheffe's test was also ap-
plied. The mean increment in FR scores from the 6th
grade to the 10th grade group (13.32-11.37=1.95)
was reliable. F'(3, 572)=33.76, p< 01, as was the
mean decrement from the 10th grade group to the col-

Table 1 Mean numbers of comrect frequency judgments for the four age groups and the four test delays (S.D.s in pa-

rentheses).
Age

Delay 6th 10th College Adults Total
(days) graders graders students
0 10. 78(2. 09) 11.64(2. 38) 10.00(2.17) 11.20(2.93) 10.91(2, 39)
1 7.56{(2.21) 10.25(2.61) 9.83(2.05) 9.47(2.07) 9.28(2.24)
7 8.61(2.70) 8.33(2.66) 8.75(2.17) 7.39(2. 36) 8.27(2.48)
30 6.34(2.03) 8.20(2.35) 7.25(2.55) 53(1.72) 7.08(2.16)
Sub-total

Male 8.17(2.28) 9.08(2.37) 8.63(2.09) 8.06(2,27) 8.49(2. 26)

Female 8.47(2.23) 10.13(2.63) 9.29(2.37) 9.24(2.26) 9.28(2.38)
Total 8.32(2.26) 9.61(2.50) 8.96(2.23) 8.66(2.27) 8. 89(2. 32)




Table 2 Mean numbers of correct word recalls for the four age groups and the four test delays (S.D.s in parenth-

eses).
Age

Delay 6th 10th College Adults Total
(days) graders graders students
0 12.03{1.69) 14.75(2.04) 12.75(1.82) 11.69(2. 44) 12.81(2.00)
1 12.44(2.54) 13.97(2.94) 13.50(2.02) 11.23(2.75) 12.79(2.56)
7 11.36(2.64) 12.85(2. 90) 12.09(2.42) 9.48(2.68) 11.44(2.66)
30 9.67(2.35) 11.75(2.33) 10.03(2.67) 8.67(2.10) 10.03(2. 36)
Sub-total

Male 11.78(2. 34} 12.54(2.51) 11.77(2, 30) 9.90(2. 38) 11. 50(2. 40)

Female 12.02(2.26) 13.07(2.59) 12.42(2.16) 10. 63(2. 60} 12.04(2. 39)
Total 11.37(2. 30) 13.32(2.55) 12.10(2. 32) 10.27(2.49) 11.77(2. 40)

lege students group, F'(3. 572)=13.21, p<.01. But,
neither the other individual group differences nor the
difference between the 6th grade group and the com-
bined group of the college students and adults
reached the value to be rehable at the significance
level of p=.01. While the group difference between
the 10th grade group and the college students group
was reliable in FR. it was not in FJ] measure: It was
the only discrepancy between these two measures of

worth to be noted.

Figure 1-A provides a direct comparison of the
mean numbers of correct F] and FR responses for
the age variable. Presented in this way, F] and FR
mean scores show a remarkably similar variation with
age. In each case. the highest performance level
occurred in the 10th grade subjects. The decremental
change of FR compared to the FJ scores from the
college students group to the adult group was some-

what drastic.
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Figure 1 Mean numbers of correct free recall and frequency judgment responses as a function of (A) subject

age and (B) test delay.



The comparable graph for the test-delay variable is
shown in Figure 1-B. Here again there was some
similarity of function between the two measures. It
was evident that both the F] and FR scores fell off
very much similarly with increasing test delay.
However, the fact that the F] scores fell off more
rapidly with 1-day delay than did the FR scores
could be noted. The respective Scheffe test run on
the F] measure showed that the decrement from O-to
l-day delay (10.91-9.28=1.63), F(3. 572)=3281. p<
0L, that from 1.day to 7-day (9.28-827=101). F(3.
572)=12.59, p< 01. and the from 7-day to 1-month
test delay (8.27-7.08=1.19). F(3. 572)=17.40. p< 01,
were all reliable. The Scheffe test for the FR mea-
sure also revealed the reliable decrement from 1-to 7-
day test delay mean scores (12.79-11.44=1235). F(3,
572)=16.80, p< ). from 7-day to 1-month test delay
mean scores (11.44-1003=141). F(3. 572)=10.76, p
<.01. However, the mean FR change from the im-
mediate to the 1-day delayed test was not reliable, F
< 1.00.

Gender
In the F] data. there was a reliable gender main
effect. F(1. 544)==17.60. MSe=521. p< Ol:but none

of the interaction effects with gender variable were

statistically reliable. As shown in Table 1. female
subjects were consistently superior to male subjects,
with mean score of 9.28 compared to 8.49 of the
counterpart group.

Here also, suprisingly similar results were obtained
for the 'R data. The correct recalls of female group
were consistently superior to male scores, but their
difference was not large enough to be reliable. Fi(1.
o44)=1.39, MSe=6.25 p> 01, with the mean score
of 12.04 for the female and 11.50 for the male group.
Also. none of the interaction effects with the gender
vanable were reliable. It should specially be men-
tioned that there was no interaction effect of gender
with age for either FJ or FR measure. (3. 544)=
107 for ¥J and F(3. 544)=192 for FR measure.

Item Frequency

Lack of the control for specificity of items in this
study has not been a factor in any of the analyses
thus far described. because item frequency has not
been involved. But. in this section. some interesting
apparent effects of the item-frequency variable are
presented with some caution that there could be some
confounding effects of specific items and frequencies

The mean numbers of correct frequency judgments

as a function of subject age and item frequency are

Table 3 Mean numbers of comect frequency judgments as a function of subject age and item frequency (S.D.s in

parentheses).
Age

Item 6th 10th College Adults Total
Frequency graders graders students
0 4.25(1.20) 4.75(1.27) 4.58(1.31) 4.20{1.27} 4.45(1.26)
1 1. 80(1. 30) 2.45(1.43) 1.91(1.45) 1. 7501, 36} 1. 98(1. 39)
3 1.82(1.15) 1.76¢1.21) F90(1. 12} 1.853(1, 38} 1.8301.22)
5 0.48(0.81) 0.65(0.91) 0.59(0.93}) 0. 86(1.02) (. 6400, 92)
Sub-total

Male 2.04(2.28) 2.27(2.37} 2.16(2.09) 2.0202.27) 2. 12(2.26)

Female 2.12(2.23) 2,53(2.63) 2.32(2.37) 2.31(2.26) 2,32(2.38)
Total 2.08(2.26) 2.40{(2. 50) 2.24(2.23) 2.16(2.27) 2.2202.32)




Table 4 Mean numbers of correct recalls as a function of subject age and item frequency {S.D.s in parentheses).

Age

Item 6th 10th Colli ge Adults Total
Frequency graders graders students
1 3.51(1.10) 3.65(1.22) 3.27(1.24) 2.95(1.41) 3.35(1.24)
3 3.9141,27) 4.49(1.11) 4.06(1.13) 3.3%(1.17) 3.96(1.17)
5 4.48(1.04) 4.67(1. 08} 4.77(1.08) 3.94(1.01) 4.46(1,05)
Sub-total

Male 3.9302.34) 4. 18(2.51) 3.92(2. 30) 3.30{2. 38} 3.83(2.40)

Female 4.0002.26) 4. 35(2.59) 4.14(2. 16} 3.5412.60) 4.01(2.39)

Total 3.97(2.30) 4. 27(2.55)

4.03(2.23) 3.42(2,49)0 3.92(2. 40)

Table 5 Mean numbers of correct frequency judgments as a function of test delay and item frequency (S.D.s in pa-

rentheses).
Delay Item Frequency
) : 5

(days) I 3 > Total
1} 5. 48(0. 89) 3. 14(1.61) 1.66(1.19) 0.63(0.85) 10.92(2. 39}
1 1.68(1.29) 2.23(1.58) 1.76(1.16} 0.62(0.96) 9.28(2.24)
7 1.02(1.45) 1.53(1. 31} 1.99(1. 25} 0.74(1.06) 8.27(2.48)
30 5.59(1.42) 1.0141.07) 1.91(1. 26} 0. 58(0.81) 7.08(2.16])
Sub-total

Male 14,3001, 26) 1.74.1. 30} 1.88(1.22) 0.57(0.93) 8.49(2.26)

Female 1.59(1.26) 2.2101. 48} 1.78(1.21) 0.71(0.90) 9.28(2.38)
Total 4. 45(1. 26) 1. 98(1.39) 1.23(1.22) 0.64(0.92) 8.89(2.32)

presented in Table 3. The significant interaction
effect of age and item frequency, F(6. 816)=11.49,
MSe =174, p< 01, was primarily due to the relative-
ly wide dispersion of the FJ scores at the frequency-
one (F1) level compared to the other levels.

The comparable free recall data are presented in
Table 4. Again, the reliable interaction effect of age
with item frequency variable was found with F(6,
816)=1201. MSe =141, p< 01. The primary factor
of this interaction effect was the marked superioritty
in free recall of the higher-frequency items by the
adult and. particularly. the college students group.

For the 1] scores, the onlv reliable ANOVA result

of interest was the interaction effect of item frequency

and test delay, F'(6, 816)=27.76, MSe =2.10, p< 0L
The interaction effect again seems to be related to the
relatively invariant changes of F3 and F5 over the
test delay period compared with the FO and F1 fre-

quency items.

Correlational Analysis of Frequency Judgments

The correct-response measure utilized only a small
partion of the responses, especially for the higher-
frequency items, as shown in Table 3. So. a more
comprehensive statistical analyses were applied to the
event-frequency judgments. Pearson product-moment
correlational coefficients were computed between real

and estimated frequencies for each subject. Correla-



tion coefficient would assess the discriminability of
the judgments rather than some absolute deviation
that the judgments may have had from the actual fre-
quencies. These rs were then converted into Fisher z
scores to permit arithmetic operations and ANOVAs.
This method of analysis was expected to be useful in
confirmation of the frequency results which were
based on correct responses alone, because these
analyses presented in the previous sections were prac-
tically concerned with the deviation of the judged
from actual frequencies. The product-moment correla-
tion coefficients between the frequency judgments and
actual frequencies for the four age groups and four
test-delays are shown in Table 6.

The age main effect was reliable, F(3. 514)=10.0_.
MSe=059, p< 01. Once again. the variation of rs
with age was found remarkably similar to that of FR
mean scores which was shown in Figure 1. This sug-
gests that FR mean scores and the discriminability of
the frequency judgments show very similar variation
pattern over subject ages. The mean correlation
coefficients was .580. .655, 640. and .535. for the
group of 6th grade. 10th grade. college students. and
adults respectively. The test-delay variable main
effect was also reliable, F(3, 544)=77.02, MSe ==
0.05. p<<.01. As ran be expected. the mean correla-

tion coefficients were lowered as the test-delay period

extended. Regardless of the experimental conditions,
subjects made more accurate judgments on the no-
delay frequency-judgment test, as can easily be ex-
pected. The interaction effect of age and test-delay
variable was also reliable. F'(9. 544)=3.54. MS =
0.52, p<.01. The most interesting facet of the fre-
quency judgments bv 6th graders was their marked
inferiority after the 1-day delay. Gender was an in-
effective variable in the analyses. F'<1.00. nor did it

mnteract with the age or the test-delay variable.

DISCUSSION

The remarkable similarity of the relationship of fre-
quency judgment and free recall to the age variable 1s
the most important result found in this study. These
results which used the correct-response measure of F]
and FR were further confirmed by the correlational
analysis. The increment in performance on frequency
estimation matching the commonly observed incre-
ment in {ree recall as a function of age has not been
reported previously. As already noted in the intorduc-
tion part. Hasher and Zacks (1984) extrapolate the
null results of frequency judgment studies using main-
ly younger subjects {(with college students included in
one case). in the absence of any single study in which

subjects covering the age span we have used were

Table 6 Product-moment correlations between frequency judgments and actual frequencies for the four age groups

and four test delays.

Age
Delay 6th 10th College Adults Total
(days) graders graders students
0 0.715 0. 768 0.723 0.713 0.730
0.513 0. 650 . 693 0. 643 0. 630
7 0.613 0.613 0. 600 0,503 0. 585
30 0. 443 0. 545 0.513 (0. 435 0. 485
Sub-total
Male 0. 595 0. 625 0. 640 0.575 0.610
Female 0. 565 0. 675 0. 640 0. 595 0. 625
Total 0. 580 0. 655 0. 640 0. 585 0.615




tested. The finding of change with ages by both mea-
sures of the correct-response and the correlational
coefficient suggests the need to make some qualifica-
tion in the proposition that there are no essential dif-
ferences in the ability to make event-frequency judg-
ments over the life span. Confidence in these results
is strengthened by their contrast with the complete in-
effectiveness of the same variables. notably age and
test delay, when the numerical values of the frequen-
cy judgments were analyzed.

Regarding the Hasher and Zacks(1979, 1984)
hypothesis that frequency judgment is an automatic
cognitive function, what implications do these results
have? Not very much in the way of definitive implica-
tions, in our opinion. Only if one specifically includes
an assumption of uniformity of frequency judgment
ability over the life span as a part of the automaticity
proposition would these results be directly relevant. It
seems very reasonable to assume that automatic
cognitive functions can he performed with differential
efficiency both over individuals and over certain
other variables, such as developmental periods. Such
15 the case with a large number of physiological fune-
tions, notably circulation and respiration, whose fun-
damental automaticity is beyond question. Following
up this analogy. we may hypothesize that frequency
judgments are. while essentially automatic. nonethe-
less subject to some secondary influences. including
developmental factors. The way in which respiration,
more clearly than heart rate, can be consciously mod-
ified. 1s an analogous example. While this interpreta-
tion also does seem to be consistent with the fact that
prior knowledge of a frequency test and even specific
instructions to count frequencies during study !};pical-
ly have little effect on the accuracy of frequency
judgments (Hasher & Zacks, 1984). the contradictory
reports and the opposite perspectives are also pre-
sented on this issue (Greene. 1984; Fisk. 1986: Zacks.
Hasher. & Hock, 1986). However, as the second im-
plication, it is also true that results found in this

study do not completely qualify the alternative of the

automaticity, namely the availability hypothesis
which is a direct application of the availability heuris-
tic of Tversky and Kahneman (1973). The implication
is that any factor that affects the memorability of inst-
ances of an event will have an effect on frequency
estimations of that event. Availability is judged both
by how many examples of a certain event can be re-
called and by how quickly and easily the examples
come to mind. Finally, as the third implication, it is
still possible that there is a continuum linking com-
pletely automatic and nonautomatic processes and
that frequency coding is not at the extremely automa-
tic end of this continuum. Many processes might be
involved both in coding frequency information at the
time of the word presentation and in retrieving the in-
formation at the time of test to estimate frequencies.
There may be contributions of direct and indirect
mechanisms of coding that accumulate counts of fre-
quency (Underwood, 1969) and that rely automatic
and some not. Alsc. though each contribute to the
mechanisms of coding to some extent, some may
dominate under certain conditions. A finer grained
analysis of the frequency judgment which permits to
partition all the processes involved in generating fre-
quency judgments would surely be needed.

As Tables 1 and 6 indicate. the superiority of the
10th graders in frequency estimation was clear and
consistent. suggesting that it cannot be attributed to
the test delay. The age-related variation pattern of the
frequency judgment accuracy was considerably stable,
particularly when the correlational analyses of the
estimated and actual frequencies were made. as in
Table 6. Thus, the unexpectedly large decrement in
absolute frequency judgments following retention test-
ing reported by Erickson and Gaffney (1985) may
thus be tentatively interpreted as due to the greater
amount of their intervening testing.

The analyses of the item-frequency variable pro-
vide some interesting and potentially valuable sugges-
tions as to the source of the superiority in frequency

judgment shown by the 10th graders. As indicated in
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Table 3, that superiority was primarily evidenced on
items that occurred once. A similar interaction occur-
red in the free-recall data, as shown in Table 4. with
the superiority of the 10th graders most evident on
the F1 and F3 items. For the F5 items, the like su-
perionity pattern was weak as revealed in Table 3 or
reversed as shown in Table 4. But these results need
to be regarded with some caution, because no control
for item specificity over event frequencies was made.
Nonethless, it is difficult to imagine how any interac-
tion of specific item and age could account for these
results in lieu of the item-frequency variable.

We may further consider the implications of the
age-frequency results for the interpretation of the fre-
quency-judgment process. Apparently. the 10th grad-
ers were better able to take account of the occurrence
of, and to recall the names of the items that have
been only presented once. If this differential perform-
ance was based on some kind of superior cognitive
alertness. it s possible that such alertness reaches an
optimal level at about 16 years of age and thai it,
rather than the ability to detect. retain. retrieve. and
report frequencies per se. can account for much of our
results. While this issue needs to be further resear-
ched. it should be noted that this interpretation is
more consistent with the hypothesis of automaticity
and uniformity over aging that has been advanced by
Hasher and Zacks (1979. 1984).

The interaction between item frequency and test
delay (Table 5) also merits consideration. It was
apparently due to the dispersion of scores by test de-
lay at the FO and F1. rather than the F3 and the F5
frequency levels. Again there is the suggestion that
the higher item frequences are generally resistant to
variables such as test delay. and that the differences
in overall performance are primarily accounted for by
differences in the ability to estimate the occurrence or
the nonoccurrence of the FO and the F1 items. Be-
cause the more frequent items were equally well esti-
mated after a test delay up to one month (Table 5) by
the four age groups (Table 3). our data may actually

be interpreted as offering support for the automaticity
hypothesis, on the premise that is it the large frequen-
cies that are more crucial in the frequency-judgment
process.

The differential effects of the variables in thesc
data on the FO an F1 items raises the question of the
relationship between recognition memory and frequen
cy judgment. Although Proctor (1977) found some
differences between recognition scores and frequency
judgments of one or more frequencies items grouped
together scored for recognition, that result has not
been replicated. The evidence indicating that recogni-
tion and frequency-judgment tests tap the same mem-
ory system and utilize essentially the same retrieval
technique has been summarized by Harris. Begg. and
Mitterer (1980); the results in their own experiments
were consistent with those earlier reported by Malm
(1977) in showing a lowered criterion for accepting
items as “old”. which includes both hits and false
alarms, for the frequency judgments compared to the .
recognition judgments. but no difference in the net
discriminability of old items. More recently, Hintzman
and Stern (1984) have reported data on forgetting
rates of recognition and event-frequency measures
that are consistent with the assumption of a common
mechanism.

The commonality of free-recall and frequency-
judgment functions suggests that there is some kind
of underlying commonality of cognitive processing.
Although specification of such processing is hardly
feasible at this time. nonetheless the differential effi-
ciency in both of the retrieval operations does seems
to be dependent upon variables like age and test de-
lay. The data in this study strongly suggest that the
age differences observed in frequency judgment were
due to differential recognition memory The hypoth-
esis is supported by analyses of the retrospective re-
ports made by subjects immediately following a fre-
quency-judgment test. These protocols suggesting the
operation of some different kind of factors by the old-

er subjects such as high school and college students
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compared to sixth graders (Marx. 1986) is entirely
consistent with the age-differentiated results of the
present study. However the theoretical interpretations
develop. it seems clear that future research on the fre-
quency-judgment problem should provide separate
analyses of the very low event frequencies rather than
simply lumping all of the frequencies together in the
analysis of the data.

One other especially interesting result deserves
comment. This is the finding thar female subjects
were superior to male subjects in frequency judgment.
It was true primarily and consistently after the test de-
lay of 7 days and one month. With respect to free re-
call. there was also a surprising consistency in female
superiority to male subjects over the test delays. sug-
gesting again their relative resistance to forgetting
over the delay intervali. The developmental general-
ity of these results over the age span tested is indi-
cated by the absence of any interaction of age with

gender.
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