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In four experiments with 332 participants, participants were asked to generate novel nonwords for
English categories. When participants were shown examples embedded with regular orthographic
structures, participants’ nonwords tended to conform orthographically to the examples, despite in-
structions to avoid using features of the examples. The effect was found with immediate testing (Ex-
periment 1) and delayed testing (Experiment 2). The effect was also found with arbitrary features (Ex-
periments 1-4), as well as with naturally occurring orthographic regularities (Experiment 4). Participants
had difficulty avoiding the use of this prior knowledge, despite being able to list the features they were
asked to avoid (Experiment 3). The results are discussed in teims of the inadvertent use of prior knowl-

edge in generative cognitive tasks.

Broadly defined, creative cognitive tasks are ones that
require participants to design novel products. Such tasks
are commonplace and include a range of ordinary human
activities, such as devising new plans, new consumer
goods, new melodies, new works of literature, and a wide
variety of other scientifically and practically useful contri-
butions. Despite the ubiquity of these generative endeav-
ors, however, surprisingly little research has focused on
the basic cognitive processes involved in formulating novel
constructions. Our interest in studying creative cognition
stems from our desire to understand those basic processes.

Although there certainly must be differences across do-
mains in the way ‘participants reason when they create
novel entities (see, e.g., Greeno & Simon, 1988), there are
also important processing commonalities. One of the most
striking commonalities, identified in both theory and em-
pirical findings, is the overwhelming role of prior knowl-
edge in structuring otherwise “novel” ideas. That is, the
conceptual building blocks may vary from science to
music to everyday activities, but the tendency to build
novel ideas from those domain-specific blocks is the same.
In his theories of creative behavior, for instance, Perkins
(1981, 1988) argues that creativity primarily consists of
harking back to old ideas and reassembling them in some
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novel fashion to produce a conceptual combination whose
features will resemble the old ideas as well as take on
new properties of their own (see, e.g., Gagne & Shoben,
1997; Hampton, 1987, 1997). Ward (1994, 1995) has ex-
pressed a similar view in his statement that novel prod-
ucts are rarely entirely novel, insofar as they possess fea-
tures of the ideas or the products that were used in the -
creative combination process. Because participants tend
to hark back to old ideas, perhaps by applying a system-
atic search among relevant knowledge structures, their
“novel” products tend to be much less original than they
otherwise could be (see, e.g., Jansson & Smith, 1991). In
a series of previous articles, we have attempted to open a
small window on creative cognition by testing participants
in a laboratory setting as they perform various generative
tasks. We then analyzed their productions for systematic
regularities, to assess the way in which prior knowledge
influences novel idea generation. Here we extend that line
of research to a new domain and a new set of issues. We
will briefly describe some of that work, note the relation-
ship to other studies that have been conducted, and de-
scribe the psychological questions addressed in the pre-
sent study.

One task that has been used successfully to study gen-
erative cognition is a simple drawing task. The basic par-
adigm consists of asking participants to draw space crea-
tures to inhabit a distant planet. When participants are
given no other information, they tend to incorporate the
features of Earth animals into their novel designs. For ex-
ample, Ward (1994) found that participants’ designs uni-
formly contained the features of bilateral symmetry, sense
organs for obtaining information, and appendages for lo-
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comoting and manipulating the environment. This ten-
dency to conform to the attributes of Earth animals in
designing novel creatures is quite pernicious. Participants
who are asked to draw creatures beyond their “wildest
imagination” (Ward, 1994, Experiment 3) or to design
creatures that are very different from Earth animals (Ward
& Sifonis, 1997) nevertheless incorporate these same
features into their designs. Clearly, the use of prior knowl-
edge, perhaps as Perkins has expressed it, exerts a strong
influence on the production of novel designs.

Using this same drawing task, Marsh, Landau, and
Hicks (1996) found that participants do not stray very far
from the features of Earth animals. Marsh et al. (1996)
coded participants’ drawings for every feature that was in-
cluded in each novel design. We found that, indeed, most
creatures locomoted but rarely did so in nonstandard ways
by such means as jet propulsion or propeller. Such fea-
tures could have been easily adopted but were not. We also
found that, when participants were shown three examples,
all of which contained three common features (e.g., four
legs, antennae, and a tail), these three features appeared
much more often than they did when participants were not
shown any examples at all. Thus, providing examples in-
creased the conformity effect (see, also, Smith, Ward, &
Schumacher, 1993, for a similar result).

There are two interesting aspects to this finding that
participants’ novel creations conform to experimenter-
provided examples. First, it provides evidence for the
counterintuitive finding that examples do not always im-
prove performance. If divergence and creativity were the
goals-of a generative task, providing examples decreased
performance. Second, because participants were specif-
ically admonished not to copy any of the features used in
the examples, the finding suggests that participants have
difficulty adhering to such instructions and avoiding the
influence of prior knowledge. A similar result was ob-
tained by Smith et al. (1993), who asked participants to
diverge as much as possible from the examples. These
results are similar to Ward and Sifonis’s (1997) finding
that participants could not avoid drawing space creatures
that resembled Earth animals.

These results, however, bear more than a passing resem-
blance to our recent work on unconscious plagiarism
during idea generation (Marsh, Landau, & Hicks, 1997).
In those experiments, we asked participants in small
groups to generate ways to improve the university and to
generate ways to reduce traffic accidents. When the groups
were reassembled 1 week later, we asked each group
member individually to generate four new ideas on each
topic that had not been given the week before. Thus, par-
ticipants were specifically admonished to avoid offering
an idea that was not novel. Surprisingly, despite that in-
struction, about 20% of all of the “novel” ideas produced
during the second session were plagiarisms from the first
session.

Following idea generation during the second session,
we administered a source-monitoring test. On this test,
participants were presented with all of the old ideas from
the first session intermingled with new ideas and were

asked to identify which they had contributed last week,
which someone else had offered, and which were new.
Plagiarism in this task varied in the low single digits to
less than 1%, as compared with the 20% during the gen-
erative task. Therefore, source monitoring during gener-
ative cognition (idea generation) was much worse than
that during nongenerative cognition. The important point
to draw from those results is that participants had a lot of
information stored in memory that could have been used

‘to comply with the admonition instructions to avoid copy-

ing features of the examples (or a complete idea unit in
idea generation), but they did not use that information in
the process and context of trying to generate a novel prod-
uct. We have studied and labeled these effects under the
umbrella term of cryptomnesia, or unconscious plagia-
rism (see also Brown & Murphy, 1989; Landau & Marsh,
1997; Marsh & Bower, 1993; Marsh & Landau, 1995).

We are not the only ones to find such regularities in
generative cognitive tasks. Rubin, Stoltzfus, and Wall
(1991) asked participants to generate novel names for
new products (e.g., laundry detergents) and found that
participants tended to conform to existing product names.
More specifically, participants used the same number of
syllables, the same word endings, and the same sort of
word stems as those that were quite common for existing
exemplars from each of the several categories tested (e.g.,
analgesics, pastas, etc.). Although Rubin et al. empha-
sized that their results demonstrated that participants use
forms of organization other than semantics (which they
do), those results also demonstrate a highly regular cog-
nitive approach to devising a new product name. That
approach appears to include the inspection and the use of
highly similar and analogous information about the do-
main of the problem. _

The theme running through the studies that we have
summarized thus far appears to be that participants will
inadvertently use prior knowledge from examples or pre-
viously stored concepts, even under specific admonition
instructions to avoid doing so. An interesting exception
to this general pattern, which partially motivated the pres-
ent experiments, emerged from a clever set of experiments
by Tenpenny, Keriazakos, Lew, and Phelan (1998), who
found no evidence for unconscious plagiarism with en-
tirely novel materials. In a typical unconscious plagiarism
task, participants are (1) exposed to reasonably familiar
information (e.g., known category exemplars) in the con-
text of a generative task, (2) given admonition instruc-
tions to avoid using that information, and (3) finally placed
once again into the same generative context to determine
whether they can avoid using the information they had
learned earlier. In contrast, Tenpenny et al. had partici-
pants alternate with the experimenter in generating com-
pletely unfamiliar nonwords to common categories (e.g.,
“words” from an extraterrestrial language for various
sports, four-legged animals, etc.) and found that partici-
pants did not later copy those nonwords that they had been
exposed to when asked to generate new nonwords. This
result is somewhat surprising, because unconscious pla-
giarism has been shown to be quite robust when partici-



pants generate real category exemplars (see, e.g., Brown
& Halliday, 1991; Brown & Murphy, 1989).

The nonword findings reported by Tenpenny et al.
(1998) raise important questions about the influence on
creative generation of prior exposure to different types of
information and the forms in which that influence is
likely to be observed. Do examples only influence gener-
ation when they are already familiar (e.g., known cate-
gory exemplars), thereby allowing an activation of pre-
viously stored, coherent representations? Might it be
possible to detect a more subtle influence of novel exam-
ples by building in coherent structuring properties across
multiple examples? Because at least some creativity may
occur in largely unexplored domains, the question of
whether and how completely novel examples influence
subsequent generation is an important one.

One interpretation of the nonword results is that the
prior encoding episode may not have fostered any repre-
sentation (i.e., coherent prior knowledge) that could be
used when the generative task was reinstated the second
time around. We hypothesized that, if the nonwords pos-
sessed common rules that could be learned, participants’
novel nonwords might reflect those rules when they were
placed in the context of a generative task for which those
rules might hold some relevance. That is, participants
might not copy whole novel examples, but they might
copy newly acquired category properties, even when dis-
couraged from doing so. :

Of course, if our hypothesis is incorrect, prior knowl-
edge about completely novel examples would be entirely
absent from participants’ novel creations. Some support
for this alternative prediction was found in a post hoc
analysis of accidental regularities contained in the Ten-
penny et al. (1998) nonword stimuli. In that analysis,
repetitions of orthographic components common to sev-
eral of the nonwords (e.g., the -on ending) were not used
to any greater degree than those orthographic compo-
nents that were not repeated. Importantly however, Ten-
penny et al. did not systematically design materials to con-
tain strong orthographic regularities, and the accidental
regularities may not have been prominent enough for an
effect to be observed. As is described next, we attempted
a similar analysis with stimuli that were designed to con-
tain a highly regular orthographic structure. To the ex-
tent that exposure to multiple novel examples establishes
a structured representation, whether consciously acces-
sible or completely unreportable, novel creations are ex-
pected to reveal the influence of that structure. Thus, our
prediction is that participants will be sensitive to the reg-
ularities in a set of examples, and, on the basis of our pre-
vious work, they should have difficulty in avoiding the
use of those features in a generative task, despite strong
admonitions to do so.

The general procedure was similar in each of four ex-
periments. In Experiments 1-3, participants learned
nonword equivalents paired with six real category ex-
emplars for each of six different categories (e.g., for the
category of clothing a shirt might be paired with the non-
word beang). The nonword equivalents were systemati-
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cally varied for a given category either to contain spe-
cific rules about their orthographic structure or to con-
tain no such structure (a between-subjects manipula-

tion). After learning, participants generated their own

nonwords to new exemplars of the same categories under
strong admonition instructions to avoid using the fea-
tures of the nonwords that they had seen for a particular
category. In Experiment 1, this generative task occurred
after each category was learned (immediate testing), and
in Experiment 2, it occurred after all six categories had
been learned (delayed testing). In Experiment 3, we
tested whether participants could explicitly recall the or-
thographic regularities that we admonished them not to
use (cf. Marsh et al., 1997, on idea generation) and also
varied whether the examples were in full view or hidden
during generation. In Experiment 4, a different set-of cat-
egories was used in which the naturally occurring (i.e.,
real-world) orthographic structure of the exemplars was
transferred to different categories and compared with an
arbitrary set of features on a set of exemplars.

EXPERIMENT 1

Experiment 1 was conducted to determine whether
participants would use features of nonwords when asked
to devise novel nonwords. The participants were taught
six nonword exemplars that were paired with real cate-
gory exemplars (e.g., dress—ating). After learning for
each category, participants were asked to devise the non-
word member of a pair for two new exemplars of the same
category (e.g., shoe-?). This procedure was repeated
five more times with five new categories. The procedure
of using nonwords with their own arbitrary regularities
along with the admonition instruction allows us to test
the generality of our previous findings that participants
who perform generative cognitive tasks do not avoid using
specific features that they are asked to edit out of their
novel creations.

Method

Participants. Ninety-eight University of Georgia undergradu-
ates volunteered to participate in exchange for partial credit toward
fulfilling a course research requirement. On the basis of their arrival
at the laboratory, participants were randomly assigned to the con-
sistent, inconsistent, or control conditions, as will be described
shortly. The number of participants in each group is given in the
table of results. The participants were tested in small groups of 3 to
6 participants. ‘

Materials and Design. Six categories were selected from the
Battig and Montague (1969) norms for use in Experiments 1 and 2.
These are listed in Appendix A. For each category, the eight nor-
matively most frequent items were selected for the learning and gen-
eration phases of the experiments. Six of the eight exemplars were
used in the study portion of this experiment, and the remaining two
were used in the generation task in which the participants had to
devise their own novel exemplars (the mapping of exemplars to
study and test was fixed). These two test items can be obtained from
the category norms. Each of the exemplars was paired with a pro-
nounceable nonword, to be shown during the study phase. For the
participants assigned to the consistent condition, each nonword ex-
emplar conformed to three orthographic rules relating to the num-
ber of syllables, the number of letters, and its ending. As an example,
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copying the aspects of the encoding experience but was
not used during the generative task. In order to assess
recollection, a cued recall test was administered after the
generation phase in this experiment.

Method

Participants. Ninety-two University of Georgia undergraduates
from the same pool as that in Experiment 1 volunteered in exchange
for partial course research credit. The participants, none of whom
had served in Experiment 1, were randomly assigned to the same
three encoding manipulations as those used in Experiment 1. Group
sizes are displayed in the table of results.

Materials and Procedure. The materials were identical to those
in Experiment 1 (see Appendix A). Three modifications were made
to the procedure. First, rather than having novel category exemplars
generated immediately after exposure to the exemplar—nonword
pairs, all six of the categories were presented first, and then the par-
ticipants generated their novel nonwords. Therefore, all testing oc-
curred after a delay. Second, instead of generating two new words,
as in Experiment 1, participants generated 4 new items per cate-
gory. The 9th and 10th items from the Battig and Montague (1969)
~ norms were used for these 2 additional items. This change was made
to increase the sensitivity of the experiment to any differences that
were present after the delay of learning all six categories. Third,
following the generation task, a cued recall test was administered to
the participants in the consistent and inconsistent conditions to deter-
mine whether they could remember any of the experimenter-provided
exemplars (i.e., word—nonword pairs). On this test, the six categories
were presented on paper along with the six English words. Beside
each exemplar was a blank space for the participants to write in their
recall of the nonword studied during the encoding phase. We re-

quired that the participants spend a minimum of 5 min on the cued
recall task.

Results and Discussion

The critical results are set forth in Table 2. The major
difference between this experiment and Experiment 1
was the delay between learning and testing for the consis-
tent and inconsistent groups. As is evident in Table 2, the
greatest difference from Experiment 1 for the category-
specific measure was the large decrease in conformity
evidenced in the consistent learning group (i.e., about one
third less conformity). In terms of the overall conformity
effect, however, there were significant differences among
the conditions [F(2,89) = 4.9, MS, = 0.01]. Post hoc tests
revealed that only the 4% difference between the consis-
tent and the control groups was significant on this over-
all measure [¢(89) = 2.98, SE = 0.01]. This overall con-
formity effect was driven by the individual orthographic

. Table 2
Proportion of Novel Words Conforming to the
Orthographic Rules of the Nonwords Shown in Experiment 2

Number Number of Word Overall
Condition N ofLetters Syllables Ending Conformity
Category-Specific Measure
Consistent 30 17 37 .09 21
Inconsistent 31 12 33 .08 .18
Control 31 10 33 .07 17
Expériment-Wide Measure
Consistent .55 : 99 43 .66
Inconsistent 52 94 43 .63
Control Sl .97 33 .60

rule of the number of letters, for which the consistent and
control group differ as well [¢(89) = 3.2, SE = 0.02].
Therefore, these results suggest, once again, that prior
learning affected later generative activities, although,
comparing across experiments, the expression of that
knowledge is larger when testing occurs immediately
rather than after a delay. Clearly, the overall effect size is
rather small. It is impressive, however, that the confor-
mity occurred at all in the consistent condition with this
category-specific measure, because the nonword stimuli
are virtually devoid of meaning and memory for orthog-
raphy is far worse than that for semantics (see Alba &
Hasher, 1983, or Gernsbacher, 1985). Even after expo-
sure to 36 novel nonwords across six categories, the par-
ticipants maintained at least some information about the
appropriate category assignments of the specific ortho-
graphic rules.

In terms of the experiment-wide measure of confor-
mity, the results replicated those for Experiment 1 (see
the lower half of Table 2). Overall conformity was reli-
ably different among the three groups [F(2,89) = 3.62,
MS,_ = 0.01]. As in Experiment 1, the level of conformity
in the inconsistent group fell in between those of the con-
sistent and control groups, but only those latter two groups
differed statistically [¢(89) = 2.69, SE = 0.02]. The analy-
sis of the word endings wholly replicated Experiment 1
for this experiment-wide measure. The consistent and the
inconsistent group conformed much more to the endings
of the nonword examples than did the participants in the
control condition, who saw no examples [F(2,89) = 3.84,
MS,_ = 0.03]. None of the groups differed on either of the
remaining two rules [largest (2,89) = 1.8, MS, = 0.01,
p>.15]. In this experiment and Experiment 1, there is a
practical limit on the number of syllables and the number
of letters participants will use. For example, participants-
-may never generate a novel nonword with more than two
or three syllables. Thus, our examples may have exhausted
the realistic possible variations, and this may be why we
failed to find any differences in these two attributes.

Performance on the cued recall test was uniformly poor.
In fact, virtually everyone reported that it was impossible
to recall correctly more than about one of the nonwords
that were learned earlier. In the consistent condition,
mean recall of the six items in a category was 2%, and in
the inconsistent condition it was 2.5%. These exception-
ally poor overall levels of recall represent floor effects. In
retrospect, our choice of measurement of conscious rec-
ollection might have been inferior to simply asking par-
ticipants to write down the number of syllables, common
endings, and the number of letters. That is, participants
may well have information available about the rules that
govern the domain without being able to recall any exact
instance from that category. If participants have explicit
knowledge of the rules and use them anyway, despite our
admonitions, this would be strong evidence that partici-
pants performing generative cognitive tasks do not uti-
lize all of the information they have available to comply
with the task demands. In the next experiment, we assess
conscious recollection of the rules directly.



EXPERIMENT 3

The purpose of this next experiment was to assess con-
scious recollection by asking participants to provide the

orthographic rules after generating all of their exemplars -

to all six categories.! We used only the consistent condi-
tion from Experiment 1, in order to test a strong hypothe-
sis from the Marsh et al. (1997) study. That hypothesis is
that participants will fail to use relevant information that
they have stored to avoid conformity (i.e., unconscious
plagiarism). A strong test of this hypothesis would be to
leave the word—nonword pairs in full view when the par-
ticipants were generating their novel nonwords. If there
was any ambiguity about whether a feature should be
avoided, all the participants would have to do is glance
up at the screen in order to ascertain whether it was a com-
ponent in the examples. In Experiments 1 and 2, the par-
ticipants saw each pair for 5 sec as the experimenter read
them aloud. In this experiment, we compared such a hid-
_den condition with an in-view condition in which the six
nonwords for each category were available for consulta-
tion during the generation of novel nonwords.

In addition to providing the strongest test of whether
participants use information that they have stored, the in-
view versus hidden manipulation acts as an encoding
manipulation in terms of exposure as well. In the in-view
condition, the participants will have all of the word-
nonword pairs presented for a total of 1 min 30 sec (orig-
inal encoding plus the 1-min generation period). There-
fore, when we assess recall of the orthographic rules, ex-
plicit memory should be better in the in-view condition
than in the hidden condition. In contrast to this explicit
measure of performance, conformity to the rules could
be either higher in the hidden condition or equivalent. If
conformity is higher in the hidden condition, that would
suggest that the participants in the in-view condition ei-
ther checked the exemplars or consulted their generally
better memories, to be sure they were avoiding features.
Although we could not disambiguate by which means they
were avoiding unconscious plagiarism, the result would
be the same: less conformity to the experimenter-provided
examples. In contrast, if participants do not use informa-
tion that they have available, to avoid unconscious pla-
giarism, as Marsh et al. (1997) have strongly argued, re-
call of the rules might be different, but conformity would
be equivalent. If this latter prediction came to pass, it
would demonstrate one important feature of generative
cognition—namely, that participants engrossed in gen-
erative cognitive tasks do not consider the origin of the
components of their solutions to a sufficient degree and,
therefore, do not edit out components that should be
avoided.

Method

‘Participants. Forty-four volunteers participated in exchange for
partial credit toward meeting a research requirement. None had par-
ticipated previously. Approximately half were assigned to a hidden
condition, and the remainder were assigned to an in-view condition.
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Procedure. The procedure generally followed that of the con-
sistent condition in Experiment 1. The participants were shown six
word—nonword pairs for each of six categories. These were the con-
sistent stimuli used in Experiments 1 and 2. For the hidden condi-
tion, each pair was presented for 5 sec, as was done in the previous
experiments, For the in-view condition, the cardboard mask that was
used to reveal the pairs of stimuli was replaced with a solid mask
that was simply drawn down the transparency to reveal each succes-
sive pair. Thus, the pairs shown first remained on the overhead.
These were also left fully in view when the participants generated
their novel nonwords for each of two new category exemplars. After
the 1-min generation period, the next category was shown in an iden-
tical fashion, depending on the condition being tested. After this
study-test sequence on all six categories, we tested the participants’
recollection of the rules by giving them a response sheet that had all
the English equivalents for each of the categories and places to
write in the orthographic rules. The instructions, printed on the page
and read by the experimenter, were as follows: ’

On this page we have listed the six categories and their corresponding
English exemplars that you saw earlier. Below each category three
questions appear. Your task is to think back to the nonwords that were
created by the computer and to fill in the following information for each
category that describes the nonwords: the number of syllables, the num-
ber of letters, and the common ending (last letter or letters). If you are
unsure about some of the answers, then please do your best to fill in
every space, even if you have to guess.

All other study and admonition instructions were the same as those
reported in Experiment 1.

Results and Discussion

The results are set forth in Table 3. As can be seen in
that table for the category-specific measure, overall con-
formity to the orthographic rules did not differ for the
hidden and the in-view conditions [¢#(42) < 1.0, p > .50],
nor did it differ for any of the rules individually {largest
t(42) = 1.27, p > .20]. The same generally small sampling
differences were observed with the experiment-wide
measure. Overall, conformity did not differ between the
hidden and the in-view conditions [#(42) < 1.0, p > .50],
nor did conformity to any of the individual rules differ in
the conditions {largest #(42) = 1.03, p > .30]. These re-
sults strongly suggest that even when participants have
the word—-nonword exemplars in full view, they do not
efficiently use them, in order to avoid plagiarizing aspects
of the exemplars. These results are identical to Marsh
et al’s (1997) finding that participants inadvertently pla-
giarized ideas during a generative task, despite later be-
ing able to identify that they heard the ideas before and
to specify correctly the source of these old ideas. Together,
there seems to be convergent evidence that, while en-
gaged in generative tasks, participants fail to consider the
source(s) of the components of their novel production.

Performance on the explicit measure of recollection
taken at the end of the experimental sequence is shown in
the last two rows of Table 3. As can be seen there, there was
an overall significant difference in recollection. The partic-
ipants tested in the in-view condition could remember more
of the rules than could those tested in the hidden condition
[#(42) = 2.39]. Although this effect was observed with
each of the rules individually, as in the previous experi-
ments, only a statistical difference was observed in the
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Table 3
Proportion of Novel Words Conforming to the
Orthographic Rules of the Nonwords Shown in Experiment 3

Number Number Word Overall
Condition N  ofLetters of Syllables Ending Conformity

Category-Specific Measure

Hidden 23 25 46 12 28

In-view 21 24 46 17 .29
Experiment-Wide Measure

Hidden .56 99 47 .68

In-view .60 .97 .50 .69

Recollection of Rules
Hidden .36 - .59 32 43
In-view 45 .68 46 .53

number of word endings [#(42) = 2.10]. There were, how-
ever, differences in the marginal range for number of let-
ters [t(42) = 1.56, p = .12] and number of syllables
[t(42) = 1.50, p = .14]. Although the overall differences
between the category-specific measure and the recall
measure might represent a measure of the degree to which
participants could avoid plagiarism, the important point is
that recollection was better for the in-view group but their
use of the rules was equivalent to the hidden group. Thus,
despite the fact that the in-view participants had more in-
formation that they could use to avoid copying the features
of the experimenter-provided examples, they did not use it.
Although there are probably generative tasks and condi-
tions that enable participants to utilize better the informa-
tion that they have available, they do not seem able (or will-
ing) to do so in the several tasks that we have tested.

EXPERIMENT 4

There were several motivations for conducting this
last experiment on generating novel nonwords. First, we
wanted to compare participants’ conformity to an arbi-
trary orthographic rule with their conformity to a “rule”
that occurred naturally in the English language. In effect,
we wanted to examine the influence of a newly established
prior knowledge, relative to familiar, well-established prior
knowledge. Previous research using creative generation
paradigms has revealed effects of recently presented ma-
terials (e.g., Marsh et al., 1996; Smith et al., 1993), as
well as those of long-standing knowledge (Ward, 1994).
Perhaps participants are better able to avoid long-standing
knowledge, or perhaps they are less able to do so. In this
next experiment, we examined the influence of both types
of information within the same experiment. To accom-
plish this, we placed arbitrary but consistent word end-
ings (which was arguably the strongest orthographic rule
learned in Experiments 1-3) on nonwords in categories
that naturally have other uniform endings (e.g., an arbi-
trary -r ending on chir for a category such as pastas,
whose exemplars normally end in -i and -a; see Rubin
et al., 1991). Thus, the participants were not learning

exemplar-nonword pairs; they merely studied a set of six
novel nonword exemplars for each category.

Second, for generality, we wanted to ascertain whether
participants’ sensitivity would be different to arbitrary
word endings that we made up, as compared with end-
ings that do naturally occur in English but that occur for
other categories than the ones of interest. To accomplish
this, naturally occurring endings for a set of categories
were mismatched to form new nonwords (i.e., what were
natural endings for Category A were placed on the word
stems for Category B, etc.). Third, we wanted to exam-

“ine the differences between immediate and delayed test-

ing in a single experiment. In doing so, however, we also
wanted to reduce the amount of information that partic-
ipants learned between immediate and delayed testing
and, as a consequence, reduced the number of categories
to three. The rationale was that, with less information
being learned, perhaps a stronger effect could be seen

.after a delay (cf. Experiment 2). Accomplishing these

goals required four different encoding conditions, as is
described next.

Method

Participants. Ninety-eight University of Georgia undergraduates
volunteered in exchange for partial course research credit. The par-
ticipants, none of whom had served in the previous experiments, were
randomly assigned to the arbitrary (n = 24), mismatched (n = 19),
natural (n = 33), or control condition (n = 22), as will be de-
scribed shortly. The participants were tested in small groups of from
3 to 6 participants.

Materials. Three categories (analgesics, elements, and pastas)
were chosen from the set that was originally used by Rubin et al.
(1991). In the natural condition, six naturally occurring exemplars
for each of the three categories were taken from that earlier study
(e.g., spaghetti for pastas, etc.). The stimuli are given in Appendix B.
In the mismatched condition, the typical endings for a category
were replaced with the typical endings for another category. Thus,
as can be seen in Appendix B, pastas ended in -on or -ium (from el-
ements), the elements ended with -ol or -in (from analgesics), and
the analgesics ended with -i or -a (from pastas). These substitutions
themselves were determined with no a priori reasoning and did not
change throughout the experiment (note that there are only two ways
to mismatch three category endings). In the arbitrary condition, both
the stem and the endings were arbitrary, but the endings were con-
sistent, as in the natural and mismatched conditions of this experi-
ment and the consistent condition of Experiments 1 and 2. The con-
trol group did not see any examples.

Procedure. The procedure for this experiment was virtually
identical to that used in Experiment 1. The basic cover story used
in Experiment 1 (modified slightly to conform to the stimuli and
procedures used in this experiment) was used again. The partici-
pants studied six category “exemplars” on an overhead (which the
experimenter read aloud) for S sec each (cf. the hidden condition of
Experiment 3). In the arbitrary and mismatched conditions, these
appeared to the participants as nonwords similar to those they were
told they would have to generate. In the natural condition, they were
read for what they were: real exemplars of the category from which
participants would have to generate new nonwords. The only differ-
ence from Experiment 1 in the encoding experience, besides the
stimulus conditions just described, was the fact that participants did
not study exemplar-nonword pairs; rather, they studied single ex-~
emplars. Immediately after seeing the six exemplars, the partici-



pants were asked to devise three brand new nonwords under the ad-
monition not to copy any aspect of the examples. Two minutes were
given to create the three new exemplars. The remaining two cate-
gories were tested in an identical fashion. The order of the cate-
gories was completely random for each group of participants. After
this immediate generation of three exemplars per category, the par-
ticipants were given 6 min at the end of the experiment to create
nine additional exemplars (three per category). In both the imme-
diate and the delayed tests, the participants wrote their new non-
words in a booklet that had three blank spaces below a category
label. On both tests, the categories were given in the same sequen-
tial order as that in which they were studied. Because of this se-
quential nature of the testing, on average approximately 4 min
elapsed between the immediate and the delayed tests. The partici-
pants were, as in Experiments 1 and 2, required to provide a re-
sponse in each blank.

Results and Discussion

For simplicity of exposition, the data were scored and
are reported for each of the four encoding groups ac-
cording to the category-specific metric used for each of
the three types of endings. Therefore, the columns of
Table 4 correspond to encoding groups, and the rows
correspond to the various types of orthographic rules
tested in the three groups of participants who saw exem-
plars. The data are unambiguous and are considered in
turn for the immediate and delayed testing. When scored
for the arbitrary endings (i.e., first row of Table 4), the
greatest conformity was observed in the participants who
were exposed to those arbitrary endings [F(3,94) = 12.4,
MS, = 0.01]. Likewise, when scored for the mismatched
endings (e.g., the proportion of new pastas with -on and
-ium endings), only the participants in the mismatched
group tended to conform to the new endings [F(3,94) =
11.5, MS, = 0.01]. Interestingly, the 8.19% conformity
was similar in magnitude to the conformity (8.33%) in
the arbitrary condition’s scoring for the arbitrary features.
Evidently, these naturally occurring endings that occurred
in the contexts of different categories appeared to be just
as arbitrary as the ones chosen to be arbitrary.

The final comparison is for the scoring of the novel
creations to their natural endings.. As is obvious from
that row of Table 4, the largest conformity effects in this
experiment were observed under that scoring, and the

Table 4
Proportion of Novel Words Scored for (Rows of the Table)
Conformity to the Word Endings Used on the Arbitrary,
Mismatched, and Natural Stimuli by Experimental Condition
(Columns of the Table) in Experiment 4

Ending Experimental Condition Tested
Scored For Arbitrary Mismatched Natural Control
Immediate Testing
Arbitrary .0833 .0205 .0067 .0076
Mismatched .0069 .0819 .0084 .0278
Natural 0741 .1491 3266 1742
Delayed Testing
Arbitrary 0347 0088 .0101 0126
Mismatched 0162 .0702 0219 0126
Natural 0764 1404 3131 1818
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differences among the four encoding conditions were sig-
nificant [F(3,94) = 35.5, MS, = 0.01]. Reminding par-
ticipants of existing category members increased their
propensity to use the natural word endings from that cat-
egory, as compared with participants in the control
group, who received no such reminding [#(94) = 5.8,
SE = 0.03]. That effect is quite striking, despite being
thrice admonished to avoid copying any aspects of the
examples shown to them. Performance in the control
group, who saw no examples (.17), is entirely consistent
with Rubin et al.’s (1991) finding that participants are
sensitive to and use a naturally occurring orthographic
structure when one is available. Equally as important,
showing participants arbitrary or mismatched endings
decreased their propensity to include the natural endings
(11.2%), as compared with the control (17.4%) condition
[contrast, £(94) = 2.50, SE = 0.03]. On the whole, we
believe that these data demonstrate that participants use
prior knowledge, either recently experienced or long-
standing, acquired during learning in order to devise novel
category members, despite strong admonitions to avoid
using such knowledge.

Interpreting the data from the delayed generation por-
tion of this experiment is slightly complicated by the fact
that the participants had generated three exemplars ear-
lier to each category during immediate generation. Nev-
ertheless, the pattern of effects neatly replicated the data
from immediate generation. As can be seen by compar-
ing the upper and lower halves of Table 4, the only sig-
nificant difference in the 12 proportions comprising each
half of the table was isolated to scoring the arbitrary con-
dition for the arbitrary endings (before Bonferroni cor-
rection for multiple comparisons). Specifically, the only
change from immediate to delayed testing was a decline
in specific conformity to arbitrary endings by the par-
ticipants exposed to those endings. Put slightly differently,
even after a delay, the participants exposed to mismatched
words endings still used that mismatched information di-
rectly in their novel creations, and participants exposed
to either arbitrary or mismatched endings showed an in-
direct influence of that information, as is evidenced by a
decrease in- their propensity to include natural endings
when compared with participants in the control group,
who saw no examples. We now turn to a discussion of
what these results, and those from Experiments 1-3, have
to say about participants’ performance on a generative cog-
nitive task. :

GENERAL DISCUSSION

The four experiments conducted in this study were un-
dertaken to further elucidate the process of how partici-
pants might go about solving generative cognitive tasks.
Our hypothesis was that participants who were exposed
to information that is relevant to solving an open-ended
task would use that information, despite admonitions to
avoid doing so. The empirical evidence from Experiments
1—4 supports that claim. In each experiment, participants
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were exposed to example nonwords that shared certain
attributes. When asked to generate new nonwords, regu-
larities that were inherent to the examples were found in
the participants’ novel productions. Those regularities
were strongest when the participants were asked to gener-
ate immediately after exposure (Experiment 1), but were
attenuated when generation was delayed (Experiment 2).
These regularities appear to be a rather general phenom-
enon in generative tasks, because participants used both
newly acquired information and long-standing knowl-
edge about the orthographic structure of existing cate-
gories (Experiment 4; cf. Rubin et al., 1991). They did
so, however, despite having some access to conscious
knowledge of the rules (Experiment 3).

The patterns of results found in this study and others
from our laboratories (e.g., Marsh et al., 1996; Smith
etal., 1993; Ward, 1994; Ward & Sifonis, 1997) appear to
converge on an important point about generative cogni-
tion. That point concerns how participants approach the
task of generating something novel. Participants appear to
take as their starting point relevant prior knowledge,
which Perkins (1981, 1988) called a harking back to old
ideas. As participants consider ways to assemble that prior
knowledge into novel forms, they do not consider the task
constraints to avoid the use of some of that knowledge. It
is not the case that participants do not have access to the
relevant knowledge that is to be avoided. Experiment 3
demonstrated that the participants in the in-view condi-
tion had more knowledge of the rules that were to be
avoided but conformed to the experimenter-provided ex-
amples to the same extent as the participants in the hidden
condition, who had less knowledge of the rules. That re-
sult suggests that the task demands of generating novel
material may cause participants to inadvertently include
information in their novel products, because, in other cir-
cumstances (e.g., a recall test or source-monitoring test),
these same participants can demonstrate that they have
knowledge of what is to be avoided.

One interpretation of these results is that participants
have misunderstood the task instructions or have simply
ignored the admonition instructions altogether. Either ex-
planation would have produced the pattern of results that
we have found. Direct manipulations of instructions with
similar generative tasks demonstrate that performance
does change with instructions that would seem to alleviate
such concerns, at least to some degree. For example, Marsh
etal. (1997, Experiment 4) manipulated instructions to par-
ticipants, to avoid copying the prior knowledge acquired
earlier, with both strict and lenient instructions. The result
was a significant reduction in conformity to that knowledge
in the stringent condition, but there was still a substantial
conformity effect. Likewise, Smith et al. (1993) manipu-
lated instructions as well and found that participants were
sensitive to admonition versus conform instructions. These
data argue that participants attempt to comply with task de-
mands but nevertheless fail to some degree to edit out of
their novel productions prior knowledge that should not be
expressed. Marsh et al. (1997) have claimed that the error

represents a source-monitoring error. They argued that par-
ticipants fail to consider the source of the components of
their novel products, as is required by the task. The failure
appears to emanate from the fact that participants are cog-
nitively engrossed in the task at hand—namely, generating
a novel entity. Just as source-monitoring performance de-
pends on the context in which it occurs (see Johnson,
Hashtroudi, & Lindsay, 1993), output editing is not as ef-
ficient as it could be in generative tasks, because partici-
pants are cognitively engaged in creating something novel.

The conformity and inadvertent plagiarism effects that
we have found occur because participants working on
creative tasks fail to engage in the systematic decision pro-
cesses specified by source-monitoring framework (cf.
Jacoby, Kelley, Brown, & Jasechko, 1989). There is, how-
ever, the question of why the knowledge comes to mind
in the first place. We have implicitly argued that it is con-
sciously retrieved in the search for old components to re-
combine in novel ways. Although this might be true, it
could also come to mind inadvertently as an involuntary
retrieval of information. In a series of seven-experiments,
Smith and Tindell (1997) exposed participants to words
(e.g., allergy). Later, they asked participants to solve or-
thographically similar word fragments (e.g., analogy).
Compared with participants who were not primed, par-
ticipants exposed to the orthographically similar words
failed to solve the fragments to a much greater degree.
Smith and Tindell demonstrated that the involuntary re-
trieval of the material blocked the successful search for
an answer. Thus, some of the orthographic regularities that
participants used might have come to mind involuntarily,
and, without applying systematic decision criteria, par-
ticipants are likely to commit a source-monitoring error
during generative cognition.

Appealing to the source-monitoring framework has
the additional appeal that it can shed additional light on
Ward’s (1994) original results. In that report, participants
tended to draw space creatures that consisted of features’
from Earth animals. We have already noted that features
such as propellors, wheels, string, and others from other
domains would have been just as valid, and perhaps more
creative, if they were included on alien beings. They were
not. Generative cognition appears to begin with partici-
pants deciding what the most relevant source of informa-
tion is that pertains to the generative task at hand. That
source, or domain, then appears to be searched for ele-
ments that might be relevant to devising something novel.
Searching within a domain constrains the search but also
has the ill-fated consequence that participants are not as
creative as they could be. For example, most novel space
creatures are bilaterally symmetric and contain append-
ages and sense organs. Moreover, searching for elements
within a domain, combined with a failure to output mon-
itor the features (i.e., monitor source), increases the
probability that the novel product contains elements that
should not be inciuded. This line of argumentation,
which most assuredly awaits further experimentation,
suggests that when artisans or scientists devise novel en-



tities, those entities contain plagiarized aspects of which
the creator might be entirely unaware.

The results from Experiments 1-4 may seem to be at
odds with Tenpenny et al.’s (1998) finding that partici-
pants did not plagiarize or otherwise conform to non-
words. In actual fact, the two sets of results complement
each other rather nicely. Tenpenny et al.’s materials did
not systematically include specific rules that could be
learned, similar to the inconsistent groups in Experi-
ments 1 and 2. Without a consistent and strong rule, par-
ticipants did not express that earlier learning in their gen-
erative products. Importantly, the Tenpenny et al. results
demonstrate that entire nonwords do not get used in later
generative tasks. That finding supports our intuition that
participants cannot necessarily recollect the examples in
their entirety (Experiment 2) but that consistent aspects
of examples (if they are there to be learned) will be
elicited in novel products that participants generate.

Of course, it is true that the effect sizes demonstrating
this influence on generative activities were not numeri-
cally large in any of the experiments, and especially so
in Experiment 2 after a delay. Nevertheless, those same
effects were remarkably consistent across the four ex-
periments with different materials and slightly different
procedures. In assessing the size of these effects, we note
‘that we purposely chose materials that were inherently
devoid of semantic meaning. Thus, a priori we expected
somewhat small conformity to the nonword exemplars
to which participants were exposed. After all, surface
structure is lost far more rapidly than is semantic meaning
(see, e.g., Gernsbacher, 1985). The decision to use non-
words was motivated in part by our thesis that partici-
pants are quite sensitive to prior knowledge and approach
generative tasks by searching memory for the most rele-
vant representations and drawing upon that information

to solve the task at hand. In previous studies using Ward’s .

(1994) drawing task, those representations appear to be
Earth animals or, when participants are shown examples,
the examples themselves (Marsh et al., 1996).

We note, in closing, that the potential dependence on
prior knowledge to arrive at solutions to open-ended gen-
erative problems has important theoretical implications
for creativity in general. Participants who possess small
and constrained amounts of prior knowledge for particu-
lar topics may be less likely to generate truly novel solu-
tions for those topics because their search is more con-
strained for old elements to recombine. The converse
would also seem to be true. Participants who possess large
and unconstrained amounts of prior knowledge, or whose
boundaries for-topics overlap widely, would seem to be
able to generate both more and better quality solutions.
Likewise, the same might be true of topics that are small
and constrained across all participants, as opposed to
those that are less constrained. Although generative prob-
lems could be solved in a variety of ways, there is mount-
ing evidence (Marsh etal., 1996, 1997; Ward, 1994; Ward
& Sifonis, 1997) that one cognitive universal may be the
bringing of relevant prior knowledge, both overtly and
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more inadvertently, to bear as a first step in the process
of arriving at a novel solution.
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NOTE

1. We would like to thank Trisha Tenpenny for suggesting that we con-
duct this experiment.

APPENDIX A
Stimuli Used in Consistent Conditions of Experiments 1 and 2
Category - English Equivalent Nonword Equivalent  Category English Equivalent Nonword Equivalent
Weapons (2 syllables, 7 letters, E ending) Sports (3 syllables, 8 letters, Y ending)
KNIFE TRENODE SOCCER FILLARDY
GUN PIRLANE FOOTBALL TASSNALY
BOMB SPUVONE BASEBALL POCOLMEY
CLUB GLIPPLE TENNIS KARTHELY
SWORD KOTSONE GOLF SWILINEY
CANNON FONTARE BOXING RUNBINDY
Insects (1 syllable, 3 letters, R ending) Four-legged animals (3 syllables, 8 letters, T ending)
FLY BER HORSE KEOSLART
WASP CIR cow MENIDETT
ANT DUR LION POBOTEET
BEE JOR ELEPHANT HUMALIRT
MOSQUITO NAR DOG EKETHANT
FLEA WIR GIRAFFE SHIWEDAT
Clothing (2 syllables, 5 letters, NG ending) Fruit (1 syllable, 3 letters, D ending)
SHIRT BEANG APPLE ALD
SOCKS : MOING PEAR CED
PANTS TAING BANANA JID
COAT KOENG GRAPE LUD
DRESS ATING PLUM VED
HAT HAONG CHERRY WUD
APPENDIX B
Stimuli Used in Experiment 3
Condition Pastas Elements Analgesics
Natural Endings (1, A) (ON, tUM) (OL, IN)
SPAGHETTI RADON TYLENOL
LASAGNA PLUTONIUM ANACIN
FETTUCINI ARGON ASPIRIN
ROTINI CARBON BUFFERIN
PASTINA RADIUM PANADOL
RIGATONI URANIUM MIDOL
Mismatched Endings (ON, 1UM) (OL, IN) (I, A)
TORTIUM LODOL PAMPIL
LINGON GAMIN ASPIRA
RONIUM TIBOL OUCHI
PASTON CHITRIN CURA
CATALONIUM UROL SISPRA
SPAGANON XENVIN NARCOMI
Arbitrary Endings (EY, R) (IT, L) (NG, D)
UBITINEY VISIL KENG
BIRER JOTWIT PLAFID
CHIR NATIT MODED
ENTAGEY SUMYL BESENG
ASORTLEY RONKIT ALYD
NAPUR GLIPPEL
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