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Enhancement of frequency judgments
by response choice

MELVIN H. MARX
University ofMissouri, Columbia, Missouri

Four classes of mixed fifth- and sixth-grade students selected the more positive word of 36
word pairs, in each of which a negative-word foil was present with the positive word, and simply
copied 36 equally positive words when the words were presented singly. All subjects were then
given a forced-choice frequency-judgment test in which they selected the more frequent of the
two matched positive words, one in each pair having been shown with a negative-word foil and
one having been shown singly and copied. All positive words tested together had actually been
shown equally often (one, three, or five times). In both experimental groups, reliably more
students selected more of the words that had been paired with the foils, and that presumably
had received some degree of "reinforcement," but there were no differences between the two
experimental groups. These results are seen as somewhat unusual in two respects. First, they
indicate the sensitivity of the noneffortful frequency-judgment function to certain orthodox ex
perimental manipulations. Second, they suggest some role for a strength factor in the in
terpretation of frequency processing.

This experiment was planned as an initial test of the
proposition that frequency judgment can be influenced
by more variables than have hitherto been shown to be
effective. As the comprehensive literature review by
Hasher and Zacks (1979) made clear, none of the usual
determinants of recall, such as age, practice, intention,
emotional state , and the like, seem to exercise any
influence on the presumably automatic and noneffortful
function of frequency judgment.

The particular variable with which this experiment
was concerned was the presumed automatic effect of
reward (Marx, 1981). It was hypothesized that fre
quency judgments might be subject to the same kind of
enhancement in retention as previously had been shown
to occur for instrumental behaviors in successfully
completed tasks (Bottenberg, Marx, & Pavur, 1976;
Marx, Pavur, & Seymour, 1977).

A "cover" task (choosing the more "positive" of two
words) was used instead of the customary memory task.
There are unavoidable ambiguities involved in the use of
a memory task, including uncontrolled amounts and
types of rehearsal or other processing, especially if the
instructions are kept deliberately vague. These potential
contaminants are best avoided in frequency-judgment
research by using a different kind of task.

The specific purpose of the present experiment was
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to determine if there is enhancement of frequency judg
ments of events in which the subject makes a decision
and is almost invariably "correct" because of the sim
plicity of the problem. A secondary purpose was to
determine if a presumably stronger form of such "rein
forcement," manipulated by a slight change in the task
instructions, would produce a greater degree of enhance
ment than would a weaker form.

METHOD

Subjects
Students -in four mixed fifth- and sixth-grade classes in a

public school served as subjects, The students were accustomed
to testing because of the nature of the school (parents had been
required to consent to experimental testing of their children as a
condition of the children's admission to the school) but had
engaged in no previous frequency-judgment experimentation. All
students in attendance on the days of the preliminary and test
phases participated. There were a total of 97 participants in the
test phase.

Experimental Design
In the preliminary phase, the students were asked to rate

a large number of common English words in terms of the words'
positive or negative character. During the experiment proper , the
same students were shown selected pairs of these words and were
asked to choose the more positive word of each pair. They
were also shown single "positive" words, which they were
instructed simply to copy. Without advance notice , a forced
choice frequency-judgment test, in which the positive member of
each of the pairs of words was pitted against equally positive and
equally frequent words that had been presented singly and
copied, was then administered. Two lists of equivalently rated
positive words were counterbalanced in the single/double format
over classes to control for adventitious variations among the
words.

The students in the first two classes tested were instructed
simply to select the more positive word when two words were
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shown (the weak experimental group). The students in the last
two classes were instructed to select the word that they thought
the class had earlier rated as more positive. This instruction was
designed to produce a more explicit type of "r einforcement"
function (the strong experimental group) . Because of the clear
contrast between positive target words and negative foils, the
task of selecting the more positive word was a very easy one , and
predominantly "c orrect" responses were anticipated in both
groups.

Procedure
In the preliminary phase , the teacher in each of the four

classes passed out copies of a questionnaire in which a total of
78 English words appeared. Half of the words had been judged
by the experimenter to be clearly positive (e.g., "money, beauty,
rainbow") and half to be clearly negative (e.g., "death, crime,
war"). The students rated each of the words on a 6-point scale:
highly positive, positive, slightly positive, slightly negative, nega
tive, and highly negative. This work was self-paced.

The 78 words were then scaled on the basis of the 52 fifth
grade students' ratings. The 2 highest (most positively) ranked
words ("friend" and "mother") were paired, and I of them was
placed randomly in List A and the other in List B. Similar ran
dom divisions were made for the next II pairs of positively
ranked words, so that Lists A and B each contained 12 highly
positive words and were essentially equivalent in this respect .
A set of 12 negative foils was then selected from the pool of
clearly negative words (e.g., "itch, shame, fear") for use in the
double-word test items. Right-left order of these items was
determined randomly.

In the experimental phase, conducted 10 weeks after the
preliminary phase, the first class tested was given List A words
paired with the negative foils and List B words in the single
word format. The opposite arrangement of Lists A and B was
used for the second class tested. Both of these classes were
instructed that, when two words were shown , by slide projector,
their task was "to decide which of the two is the more positive
that is, th e one that you like better-and to write that word on
the answer sheet. "

The third and fourth classes tested were treated in the same
way with respect to the counterbalancing of Lists A and B in
single- and double -word format, but were instru cted that, when
two words were shown, their task was "to decide which of the
two was judged most positive-that is, most preferred-in the
earlier work we did" and that "we want to see how many of the
class decisions each of you can guess correctly."

The frequen cy variable was manipulated over one , three, and
five occurrences. The 12 positive target words were assigned
randomly to the three frequencies, 4 words at each level. Negative
word foils were similarly placed in the same one , three, and five
frequencie s and were then assigned randomly to the positive
words in the double-word format , with the restriction that no
2 words appeared together more than once.

The 72 items were presented in a random order, with the
restricti on that no more than two successive appearances were
permitted of either single- or double-word items. The presenta
tion was appro ximately 8 sec per item, with a somewhat longer
period used for the first few items. A 3D-sec rest period was
inte rpolated after the first 36 items. The students were told
that, if necessary, they could abbreviate the words to keep pace.

The frequency-judgment test immediately followed the
word-selection exercise. Each of the original 12 pairs of positive
words was shown on a test slide. One such word in each case had
been presented singly and simply had been copied, and the
other had been a member of a pair of words and had been
written on the answer sheet. The students were instructed to
select , without regard to degree of positiveness, the word that
had appeared more often in the word exercise just complet ed,
and to guess when necessary. Thus, choices between items of
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equal frequen cy were forced , in order to determine the degree
of selection of previously chosen words compar ed with that of
words that merely had been copied.

The 12 negative foils were presented in pairs, providing six
more test items. These words were arranged in terms of con
trasting frequency, such that th ere were two 1:3 , two 1:5 , and
two 3:5 items. Two of these appeared as the first two test slides
and two as the final two slides, with the remaining two randomly
interpolated among the positive-word slides. These items were
used primarily to provide relatively easy frequency choices and
thereby to make the test more acceptable-that is, to make it
seem more legitimate-as well as to relieve the tedium of so
many difficult forced choices between equal frequencies. Second
arily, they were intended to be scored for correctness as a check
on the accuracy of ordinary frequency judgments by the partici
pants .

RESULTS

Word Selections
Spot checks were made of the word selections.

Answer sheets filled in by two males and two females
were scored from each class. A very high degree of
compliance with the instructions was indicated . Four
teen of the 16 papers scored were letter perfect. One
paper showed a single omission, and the other paper had
three omissions and one duplication. On the whole,
these errors were held to be relatively inconsequential ,
in light of the total task. There seemed to be little point
in scoring all of the papers, not only because of the very
low error rate expected on the basis of the spot checks,
but also because there did not seem to be any very
productive way to include these small errors in the
analysis of the data. Moreover, any failures to select the
correct (positive) word would reduce the actual fre
quency of that word (in re response, of course, and not
stimulation) and thus would tend to bias against the
hypothesis. Substantial compliance with instructions
was therefore assumed, and all scoring was done in
terms of objective (stimulus) frequencies.

Positive Word Choices
Because of the large discrepancy in n (58 subjects in

the first two classes, 39 in the second two classes) and,
more importantly, because of questions concerning
homogeneity and restrictions of variance in the test
scores, analysis of variance was not applied, and statis
tical analysis was done by the less sensitive, but also less
demanding, chi-square test.

The major dependent variable was the proportion of
subjects in each group that selected the positive word
from the double-word format in the frequency-judgment
test. Because of the need to control possible differences
in attractiveness among positive words, both of the
classes in each group were scored together.

In the weak experimental group, 32 of the 58 sub
jects selected more words from the double-word format ,
17 showed the opposite result, and there were 9 ties. If
a SO-SO chance distribution is assumed and the ties are
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divided evenly between the two conditions, this differ
ence yields x2 (1) = 3.88, reliable, but barely so, at the
.05 level of confidence.

In the strong experimental group, 21 of the 39 sub
jects selected more of the words from the double-word
format and 7 selected more single words, with 11 ties.
Applying the same statistical technique to these data , we
obtain x2 (1) = 5.02 , which is comfortably reliable at
the .05 level.

If all of the subjects are combined, yielding 53 who
selected more double-format words and 24 who showed
the opposite tendency (with 20 ties, equally distributed) ,
x2 (1) = 9.90 is obtained, reliable at the .01 level.

A direct comparison of the strong and weak experi
mental groups yields X2 < 1.00, indicating no difference
in proportions of double-word selections. No gender
difference appeared , with approximately the same pro
portions in both sexes (28 females favoring double
format words, compared with 13 of the opposite ten
dency, and 5 ties; comparable male results were 25,
11, and 15, respectively).

Negative Word Foils
Frequency judgments of the differentially occurring

negative foils revealed the usual high accuracy. The two
experimental groups were essentially equal in this mea
sure, the weak group averaging4.9 correct judgments (of
a possible 6) and the strong group averaging 5.0. The
two sexes were similarly equivalent, females averaging
5.0 correct judgments and males 4.9. This mean per
centage correct of slightly more than 80% is quite con
sistent with typical published results. Choices on the two
5:1 comparisons were 88% correct , with corresponding
mean scores of 87% for the 3:1 comparisons and 72%
for the 5:3 comparisons .

DISCUSSION

The major significance of the present results is probably the
clear suggestion of a break in what has seemed to be a kind of
monolithic insensitivity of the frequency-judgment process to a
large number of common variables that strongly influence other
cognitive functions, such as recall. The implication is that
differential frequency judgments may be obtained as a result of
some such manipulations, at least, perhaps , if a forced-ehoice
test technique is used . An obvious next step is to see if the more
customary technique of letting subjects make their own esti
mates yields similar differences . In any event , this potential
chink in the massive wall that has seemed to close frequency
processing off from so many experimental manipulations merits
exploration in further research.

Apart from this general implication, how are the present
results to be explained? Processing theorists may immediately
point to the presumably greater elaboration involved in the
decision making induced by the double-word items. But if this
difference is used to account for the differential results obtained,
it is difficult to see why such added processing, deliberately
induced in other situations, such as those with instructions to
count and opportunities to practice, has not been effective in
those situations.

The rationale underlying the present design was that re-

warded responses are differentially encoded, and that such
enhancement should produce behavioral differences in retention
(Marx, 1981). Obviously, this ·is also at present a tenuous inter
pretation of the differences obtained, especially in light of the
failure of the strong/weak reward operation to make a differ
ence. Nevertheless, it should be noted that an indeterminate
amount of self-reinforcement was probably present in both the
weak and the strong groups. A more effective manipulation of
the reward variable is needed to test this hypothesis.

The results have some implications for the major theoretical
interpretations of frequency processing (Hintzman, 1976) .
Certainly, it is difficult to see how the multiple-trace hypothesis
can be used in any way to explain the obtained difference,
because of the equivalence in this respect between the experi
mental and control conditions. If a difference is assumed to have
occurred in encoding between the two conditions, in such a
way as to favor the experimental condition, then some form of
the propositional encoding hypothesis may be entertained.
However, it is not clear why the propositions encoded in the
experimental condition, relating to choice and, typically, a kind
of success, should produce generally higher frequency estimates.
Finally, the results do obviously offer at least a modicum of
support for some form of the strength construct, at least as a
kind of terminal factor. Of course, a strength concept is ideally
suited to the forced-comparison nature of the task . Neverthe
less, the differences obtained in the experiment suggest some
role for a strength factor , for which little evidence could be
found by Hintzman (1976) in the interpretation of frequency
processing.

More directly , the results suggest the important role that
choice can play in behavior.

Methodologically, the statistically reliable differences pro
duced by the combination of equal objective frequencies and
forced-choice responses suggest that this method may be a useful
complement to the more orthodox procedures. Unfortunately,
time restrictions precluded the use of open-ended or other
questions at the end of the experiment; as a result, what strate
gies, if any, were used, and what other cognitive reactions there
were to the forced-ehoice test, cannot be determined. (It should
be mentioned that, in one instance, both of the positive words
were included in an answer, suggesting that the use of some
kind of confidence rating might yield useful supplementary
data.) In any case, the utility of this technique, especially in
combination with an appropriate cover task , is suggested by the
results obtained.
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