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Similarity and Emergence in Conceptual Combination

Merryl J. Wilkenfeld and Thomas B. Ward

Texas A&M University

The influence of similarity on emergence in interpretations of conceptual combinations was assessed. Partici-
pants wrote two definitions for each of eight similar and eight dissimilar word pairs and then listed the important
features of each definition. Those features were compared with the features collected from a different group of
participants who listed the characteristic properties of the parent concepts presented individually. Features listed
for the combinations but not for the parent concepts separately were considered emergent. Similar pairs led to
fewer emergent features than dissimilar pairs, and first attempts at defining the combinations produced fewer
emergent features than second attempts. Definitions of similar pairs more often assigned a property of one con-
cept to the other, whereas definitions of dissimilar pairs more often identified a thematic relation between the con-
cepts. Similar pairs and first attempts also had higher proportions of features from within the structural alignments
of the combinations’ parent concepts. The results are consistent with the influence of structural alignment on con-
ceptual combination and with a “quick fix” hypothesis. Members of similar pairs, which could easily be aligned,
facilitated the identification of a property of the modifier to project onto the head noun, and their compatible
structures required little emergent modification to incorporate the projected property. Dissimilar pairs, whose
structures were less readily alignable, provided fewer projectible properties, required more emergent modification
to incorporate them, and more often required participants to go beyond the alignable properties of the parent con-
cepts to achieve coherent interpretations. On second definitions, participants may have pursued less satisfactor
secondary alignments that led to less property projection more emergent featoipesi Academic Press

Key Wordsconceptual combination; emergent properties; categories; concepts.

A striking characteristic of human cognitionFor instance, “homepages” are now commonly
is our capacity to produce and comprehend connderstood to be personal electronic entries ot
ceptual combinations that merge previously sefke World Wide Web, properties that people
arate concepts into units that express newould be unlikely to list as being characteristic
thoughts and stimulate new ideas. Because coof-either “homes” or “pages” considered sepa-
binations can describe things that were prewviately. Such emergent properties can be truly
ously unlabeled, such as “homepage,” “soccerovel in the sense that they appear in the combi
mom,” and “couch potato,” they can serve to exaation without being present at all in the repre-
pand the language and have even been linkedsentation of either parent concept, or they car
creative productivity (Donaldson, 1991; Mob-merely be newly salient in the sense that they ar
ley, Doares, & Mumford, 1992; Mumford, in the representation of one or both parent con.
Baughman, Maher, Costanza, & Supinski, 199¢epts but low enough in importance that people
Rothenberg, 1979). would not think to list them when considering

A particularly intriguing aspect of conceptualthe parents in isolation. Either type of emer-
combinations is that they can yield emergergence, however, reflects a change in the way th
properties, that is, properties that people identifgoncepts are interpreted; even in the newly
as being characteristic of a combination but ntalient case, an attribute that was unimportan
of either of its constituents (see, e.g., Hamptorgnough to come to mind for either constituent in
1987, 1997; Hastie, Schroeder, & Weber, 1990solation becomes prominent in the combina-
Kunda, Miller, & Claire, 1990; Murphy, 1988). tion. Determining the factors that underlie such

changes is essential to a complete understandir
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22 WILKENFELD AND WARD

bination can yield multiple forms of interpre-is Harvard-educated and a carpenter) or a per
tation, includingrelation linking in which the son who is a member of one or the other of the
constituent concepts play complementary rolesonstituent categories (e.g., a person who i
in some thematic relatiorproperty interpreta- Harvard-educated or a person who is a carpen
tion, in which a property is projected from oneter). They found evidence for emergent proper-
concept to the other; andhybridization in ties in that the descriptions of the conjunctions
which the combination is seen as a cross a@ontained properties that were not listed for ei-
blend between the constituents (see, e.g., Wither of the constituent categories (e.g., Harvard
niewski, 1997b). For instance, a combinatiomducated carpenters were sometimes describe
such as “zebra horse” could vyield the relaas nonmaterialistic, whereas Harvard educate
tional interpretation of “a horse for herding zepersons or carpenters alone were not). Usin
bras,” the property interpretation of “a stripedsimilar procedures, Hastie et al. (1990) found
horse,” or the hybrid interpretation of “an ani-more emergent properties for incongruent thar
mal that is a cross between a zebra and far congruent conjunctions (e.g., Republican so-
horse.” cial worker versus Republican bank teller), and
The present research focused on both d¢iampton (1997) reported a great deal of emer-
these aspects of conceptual combination argnce for imaginary conjunctions with no over-
more specifically on how the degree of similariapping members (e.g., furniture which is also
ity between the parent concepts of a combindruit). Although surprisingness, congruence, and
tion can influence both the form of the interpreset overlap are not necessarily direct indicators
tation and the amount of emergence that occurst the similarity of a conjunction’s constituents,
It also focused on the extent to which similarit is reasonable to suppose that less surprising
ity-based effects on interpretations and ememore congruent, and more overlapping con-
gence are either interrelated or distinct fronstituents are more similar to one another thar
one another. are surprising, incongruent and nonoverlapping
Our focus on similarity stemmed initially constituents. Consequently, the results provide
from anecdotal reports as well as experimentat least suggestive support for an inverse rela
findings and theoretical proposals that lead t@®n between similarity and emergence.
the expectation that emergence will be inversely Building on these earlier findings, the presen
related to the similarity of a combination’s constudies used a more direct measure of conce
stituents. Anecdotally, creative people fronsimilarity (i.e., participants’ ratings) and as-
many different disciplines report that they ussessed the degree to which interpretations c
combinations as a source of creative ideas asihilar and dissimilar noun—noun combinations
that conceptual combination is particularly inyield emergent properties. They also extende
spiring when the components of the combinahe earlier findings to nonpredicating combina-
tion aredissimilar (Donaldson, 1991; Rothen-tions that can take many forms of interpretatior
berg, 1979). The implication is that the morether than joint membership in their constituent
divergent the component concepts are, the mazategories. That is, we used combinations, suc
emergently creative the outcome will be. as “helicopter blanket,” which would be un-
Consistent with these anecdotal reports, thetiéely to be interpreted as the class of things tha
is suggestive experimental evidence for a linlare “helicopters and also blankets” but which
between similarity and emergence, particularlgould reasonably be interpreted in a variety o
from studies using intersective or conjunctivedsther ways. Because these types combinatior
combinations, in which an entity is specified asre especially common, it is essential to under
being simultaneously a member of two constand how they are interpreted and how the sim
stituent categories. For instance, Kunda et alarity of their constituents affects their inter-
(1990) had participants describe either a targetetation. In addition, by examining such
person who is a member of a “surprising” coneombinations it is possible to determine the ex:
junction of social categories (e.g., a person whient to which the form of interpretation (e.g., re-
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lation linking versus property interpretation) Although a number of models can explain
and the amount of emergence are interrelatedhow people might arrive at relation linking in-
The present work also stemmed from a conterpretations (Cohen & Murphy, 1984; Murphy,
bination (no pun intended) of theoretical per1988; Shoben & Gagne, 1997), and others pro
spectives on conceptual combination. To ac#de an account of conjunctive interpretations
count for the presence of emergent propertieg.g., Hampton, 1987), most do not predict the
Kunda et al. (1990) proposed that the surprisindull range of interpretation types. In contrast,
ness of a social conjunction prods people to eWisniewski's (1997a, 1997b) dual-process
gage in causal reasoning to explain how a targetodel posits two distinct mechanisms in an at
person might be a member of two incongruertempt to account for all three types of interpreta:
social categories. In a related vein, other investtion, and it also has implications for how simi-
gators have suggested that people might develtarity will influence interpretations.
mental simulations or engage in other forms of To account for property and hybrid interpreta-
reasoning to resolve apparent conflicts that arigmns, Wisniewski proposed a comparison anc
from considering simultaneous membership iconstruction process that uses the principles ¢
otherwise discrepant categories (e.g., Hamptostructural alignment (see, e.g., Markman &
1997; Hastie et al., 1990; Thagard, 1984). Gentner, 1993) to align the representations o
These various types of reasoning mechanisrtige constituents, identify their commonalities
are particularly applicable to conjunctive cateand differences, determine which properties o
gories for which simultaneous membership ithe modifier should be projected onto the hea
incongruent categories would force people to tnyoun, and instantiate some new version of the
to resolve conflicts between potentially incomselected properties in the head noun. The con
patible properties of those categories. Howevayarison process competes with a scenario cre
we suspect that the mechanisms also apply ma@ton process, which seeks to identify different
generally to other forms of conceptual combindut complementary roles for the modifier and
tion. Consequently, we anticipate that, even fdread noun in a thematic relation. The processe
noun—noun combinations in which the entityare assumed to run in parallel, with the compar
need not be simultaneously a member of twison and construction process potentially culmi-
contrasting categories, the degree of similarityating in property interpretations or hybridiza-
between the constituent categories will still inions and the scenario creation proces:
fluence the number of emergent properties opetentially culminating in relation linking inter-
served. pretations. Which process “wins,” and hence,
It is important to note, however, that althoughvhich type of interpretation is expressed for &
conflict resolution processes may come intgiven combination is assumed to be influence
play when people interpret combinations, thodey the similarity of the component concepts.
reasoning processes alone cannot provide aThe dual-process model correctly predicts the
complete account of the interpretation procesact that combinations of parent concepts tha
For example, although surprisingness clearlgre similar to one another lead to more propert
provokes causal reasoning, there must be soim&erpretations, whereas dissimilar pairings leac
means by which the surprisingness of a come more relation linking (Wisniewski, 1996,
junction is initially determined. In addition, for 1997a, 1997b). Because similar concepts shat
combinations for which the entity is not specimany commonalities and alignable differences
fied as a member of both constituent categoriggge., differences that exist along some commot
there must be some process by which a personderlying dimension), projecting properties
develops a reasonable idea of the nature of them one concept onto the other is straightfor-
link between the constituents to begin with. At aard. For example, a comparison of the similat
minimum, there must be processes that can leadncepts “guitar” and “harp” could readily iden-
to interpretations in the form of relation linking tify an alignable difference in the number of
property projection, and hybridization. strings and lead to the property interpretation, “c
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six-stringed harp.” In addition, similar entitiesits representation (see, e.g., Wisniewski, 1996
would tend to have the capacity to Siimilar 2000). The process of constructing the interpre
roles, which could make it difficult to constructation may entail modifications to the property
a relational scenario in which they would playr relation being projected or to the head nour
differentroles. In contrast, the limited alignabil-receiving it, either of which could result in
ity of the attributes of dissimilar concepts (e.gemergence. In addition, properties contained ir
“couch” and “skate”) makes it difficult to find a concept’s representation are not independel
properties of one that could reasonably be prof one another, so that a change in one propert
jected onto the other to form a property interpréas indicated by a property interpretation) might
tation. A scenario construction process, howmply potentially emergent changes in others
ever, might readily identify complementary(see, e.g., Medin & Shoben, 1988). For instance
roles for the differing objects, leading to a relaa “guitar harp,” defined via the property inter-
tion linking interpretation (e.g., “a runnerlikepretation of “a six-stringed harp,” may differ
object for moving a couch”). High similarity from ordinary harps in several ways that are
does not rule out relation linking (e.g., “zebra&onnected to its having six strings (e.g., Size
horses” that “herd zebras”), nor does low simishape, manner of play, and type of music
larity preclude property interpretations (e.g., “@layed), and the strings may well be expected t
large skate that seats three”), but variations dfiffer from ordinary guitar strings in ways that
alignability and role-filling capacity would in- make them more appropriate for the structure o
crease the likelihood of property interpretationa harp (e.g., larger, thicker, and made of a differ
for similar pairs and relation linking interpreta-ent material). Similarly, for a pair such as “heli-
tions for dissimilar pairs. copter blanket,” the relation linking definition of
Given the possibility that similarity might in- “a blanket to cover a helicopter” would almost
fluence both the extent of emergence and tleertainly not simply refer to an ordinary blanket
form of the interpretation, it is essential to carehrown over an ordinary helicopter. Rather, for a
fully assess the degree to which those effects drelicopter blanket to adequately serve the rolc
interrelated or separate. Our view is that, evesf a protective cover, it would have to differ
though low similarity may increase both thdrom ordinary blankets in several ways, includ-
likelihood of emergence and the probability oing size and material composition. Conse-
giving a relation linking definition, there is noquently a person might need to modify the rep.
direct connection between the amount of emeresentation of “blanket” to allow it to play such
gence and the form of the given interpretatiom role, and the modifications could take the form
Relation linking does not foster emergent promf emergent properties.
erties any or more or less so than property inter-Because judged similarity is an indicator of
pretation. Rather, either type of interpretatiohow alignable concepts are, to the extent inter-
may or may not contain emergent properties. pretations are driven by an alignment process
To see how emergence can occur for all typesmprehending similar pairs should result in
of interpretations, and to set the stage for cofess emergence than comprehending dissimila
sidering the complexity of the linkages betweepairs. When interpreting a similar combination,
similarity, interpretation type, and emergence, the existence of readily alignable structures
is important to note that people’s understandvould not only facilitate the identification of an
ings of combined concepts are richer than tradignable difference and the projection of the
shorthand labels that refer to the projected propssociated value from the modifier to the heac
erties or relations. This is due, in part, to the facioun, the absence of major conflicts across th
that projecting a property or relation is bestligned structures would allow a “quick fix.”
viewed as a constructive process of integratirithat is, there would be little pressure to modify
knowledge into the head noun of a combinatiogither of the constituents or to import properties
rather than as simply a matter of placing affom outside the alignment to achieve a satis-
exact copy of a known property or relation intdactory definition. For example, a comparison
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process would not identify many strongly in-of their properties, the predictions regarding &
congruent or conflicting properties of zebrasink between similarity and emergence are
and horses, so that “a striped horse” could pralearest for property interpretations. The cast
vided a satisfactory definition of “zebra horse’for a connection between similarity and emer-
without requiring the person interpreting thegence in relation linking definitions is less clear
combination to make major modifications tobecause they are assumed to result from a sc
their representations of “horse” or the zebra’'sario creation process rather than from an align
stripes. There would be little need for the reament-based comparison process. Emergence f
soning processes described earlier to resolvelation linking definitions might be influenced
conflicts and, consequently, few emergent profpy the ease with which the component concept
erties would be expected. As with the link becould play complementary roles in a scenario
tween similarity and interpretation type, this iut similarity has not generally been viewed ac
a relative, not absolute argument. High similarindicative of that ease.
ity would not preclude emergent properties, but An important reason for entertaining the pos-
would be expected to reduce their likelihood ofibility of a link between similarity and emer-
occurrence. gence even for relation linking interpretations,
In contrast, dissimilar pairs, whose discrepatitowever, is that the dual-process model assume
structures do not readily align, do not allow &hat the comparison and scenario processes rt
quick fix or easy integration of the properties oh parallel. Thus, it is conceivable that emergen
one concept into the other. Thus, attempting fwroperties that are activated while attempting
define a dissimilar combination would tendlausible interpretation via comparison could
more often to push the processor beyond timeake their way into the final interpretation even
characteristic attributes of the component coiii-it took the form of a scenario-based relation
cepts to resolve conflicts or explain how thénking definition. Put differently, the processes
concepts might be integrated. For example, if areed not be viewed as entirely insular. Indeec
alignment process yielded a property interpretaonflicts identified in the alignment and com-
tion for a dissimilar pair (e.g., “a large skate thgtarison of the modifier and head noun coulc
seats three” for the combination “couch skate”well serve as guides to the types of emerger
that process would also presumably reveal disrodifications that would be needed to allow the
crepancies between the structures of the comgtead noun to play its role in the relation. For ex:
nent concepts. Consequently, the projectemple, a discrepancy in size could prompt the
property would tend to require more modificaidea that a helicopter blanket would need to b
tion to integrate it into the head noun than in theery large (with respect to typical blankets), and
case of a similar pair, a point that Wisniewska discrepancy in material type (sharp metal ver
(1998) has recently demonstrated. In additiosus soft fabric) could suggest that a protective
the dependent nature of concepts’ properties irhelicopter blanket would need to be made of
plies that there would need to be greater modiitronger material than is typical for blankets
cation of the head noun as well. The represeni@-g., canvas).
tion of skate, for instance, would need to be A final issue to be examined is the extent to
drastically altered (e.g., eliminating propertiesvhich emergence changes as people are aske
such as “laces” and “worn on feet”), and théo generate second definitions for the same
modifications would likely contain emergentairs. If emergence is inversely related to the
properties, such as “motorized” (to explain hovease of alignment, then, all other things being
a three-seater couch skate might move) or “sesdual, there should be more emergent proper
belts” (to hold the seated skaters in place). ties observed in later attempts at defining com-
Because property interpretations are assumbihations. This is because the easiest alignmer
to result from an alignment process, and bevould be expected to be used first, leading to &
cause the similarity between concepts is genesdbsequent reliance on secondary, less satisfa
ally thought to be indicative of the alignabilitytory alignments. Whether the shift should be
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stronger for similar or dissimilar pairs is uncer-having participants rate the similarity of a large
tain. Because an initial quick fix is more readilyset pairs selected from the domain of “nonliving
available for similar than for dissimilar pairs,things.” The pairs receiving the highest and low-
the requirement for a second definition mighest ratings were selected for use in later phase:
produce a greater shift toward emergence f%ethod

similar pairs, as that initial alignment advan- . o

tage is used up on the first definition. Alterna- Participants The participants were 53 Texas
tively, it is possible that similar concepts haveé &M undergraduates from the psychology par-
many easily alignable differences, such thd{cipant pool. In return for the!r participation,

other quick fixes are available for subsequerﬁtUdentS received course credit in an introduc
definitions. tory psychology class.

To summarize, the present studies test theStimuli A list of 90 word pairs was formed
main predictions of the “quick fix” hypothesisPy selecting items from the following cate-
that combinations of dissimilar concepts wil@Ories: tools, musical instruments, wheeled ve-
yield more emergent features than combinatiofécles, nonwheeled vehicles, natural items,
of similar concepts and that second definitiof§anufactured items, containers, and furniture
will yield more emergent features than first deflne list of pairs contained 45 pairs that were
initions. An additional goal of this research wa@ssumed to be similar and 45 pairs that were
to differentiate between the methods of combfssumed to be dissimilar. Each individual word
nation used (e.g., property interpretation versif¢§as used at least twice, once in a similar pair
relation linking) and the likelihood of emer-and once in a dissimilar pair. These pairs were
gence occurring. organized on a list by randomly interspersing

To test these predictions a multiphase experﬁim"ar and dissimilar pair;. The final list of 90
ment was conducted. In the first phase, pairs §firs was then presented in two orders, one th
similar and dissimilar concepts were identifiedf€verse of the other, to control for order ef-
In the second phase, participants listed attrifeCts: o
utes of the parent concepts of those combina- Procedure Participants were asked to rate the
tions to provide a feature base of attributes th&imilarity of each pair using a Likert-type scale,
characterize each concept in isolation. In th@hich was next to each pair. Scale values
third phase, a different group of participants de@nged from 1 to 7, with 1 indicating that the
fined the combinations and listed their attribitéms were completely similar and 7 indicating
utes. Attributes present in the third but not théhat they were completely different.
second phase were considered to be emergeRrksults
Participants in the third phase gave two defini-

. L Participants’ ratings were used to select the
tions of each combination so that we could as-. s ; ) S
ight most similar pairs and eight most dissimi-

sess changes in emergence with multiple af- . L . .
tempts at interpretation. The final phase hzf?r pairs. The similar pairs, which each had

L ) . . mean ratingsower than 3.2 weresaw Scissors
participants list commonalities and difference

S, . : _
for the pairs of parent concepts so that interprecd-lrjIII Z%TVTG&EInhg(r)”eg’nzl(ejgtsﬁESOlTEngiE.
tations from the third phase could be character= P 9 P

ized in terms of the extent to which they mad?sr:r::ag F;al\r;’e;'g'lcg;" tiigpqeg;a;ag?rgﬂ:gher
use of commonalities, alignable difference o 9 carp

S : .
nonalignable differences and extraalignmerﬁ'“.Iddle helicopter blanketcomputer skl}car
features. milk, motorcycle carpetandpudding meta

PHASE ONE: SELECTING SIMILAR AND ' There was one other pair that had a rating higher than
DISSIMILAR STIMULI 6.7 which was not included. This pair wasowmobile bass

. . _and was eliminated because it was apparent that the partici
This phase of the study was designed to idepants had considered4ss to be a fish (a living creature)
tify similar and dissimilar pairs of concepts byrather than a musical instrument, as was intended.
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PHASE TWO: FEATURE DATABASE FOR was then referred to when making judgments
INDIVIDUAL CONCEPTS about emergence.

In this phase, a feature listing task was used PHASE THREE: CONCEPTUAL
to obtain a database of features associated with ~oMBINATION AND EMERGENCE

the individual constituent concepts of the 16 ] o )

combinations chosen in Phase One. The data!" this task, participants interpreted all 16
base was generated to allow an assessmenCgfbinations. They gave two definitions for
emergence in a subsequent combination taRCh Pair, and after completing all of the pairs
(Phase Three). Features found to be associat¥@te feature lists for each definition. The re-
with a given combination in Phase Three wersPONSes were used to determine if there was
considered to be emergent only if they did ndfifference in number of emergent features de
appear in the database of features for either RNding on whether the parent concepts wer

its constituent concepts. similar or dissim?lar and to assess whether an
such observed difference persisted across mult
Method ple attempts at interpreting the combinations.

Participants The participants were 63 Texas We operationally defined emergence as the
A&M undergraduates from the psychology parlisting of an attribute for a combination but not
ticipant pool. In return for their participation,for either of its parent concepts alone, which al-
students received course credit in an introdutéwed us to capture changes in the interpretatio
tory psychology class. of the concepts, whether they reflect the genere

Stimuli The 16 pairs of words that were setion of truly novel properties or merely an in-
lected in phase one were separated into a rdfiease in the salience of the properties. Specif
domly ordered list of 30 single words (twocally, we considered features listed for the
words were in two combinations each, therecombinations to be emergent only if they were
fore, there were on|y 30 unique words to test)’l_ot in the database of features listed for each c
Each word was presented on a page with thréte parent concepts.
other words to allow for enough room to write at This method of determining emergence dif-
least six features for each word. fers from that used by Hampton (1987), who

Procedure The participants were told that weconsidered features to be emergent if they wer
were interested in what features make up thditdged by participants to be true of the combina
definitions of various words and that theyion but not of the parent concepts alone (se
should write down at least six features that dé@lso Hampton, 1997). This type of emergence
scribe each word that they were about to sdddgment is particularly appropriate for reason-
They were further instructed to avoid purely@bly familiar combinations (e.g., birds that are
personal or idiosyncratic free associations to tis0 pets), where most participants would define

words. Participants were given 50 min to writéhe combinations in the same way and ther
features for all 30 words. would be consensus about the likely features c

the combination. If everyone interprets “pet
bird” to refer to a real bird that would also be a
Each feature was entered into a databaget in the ordinary sense, then it is reasonable t
under the word that it defined. Features were coksk whether the majority judge “living in a
lated within the database to ensure that symage” to be true of “pet birds.” If the majority
onyms were noted, but even features that weoes so, but only a minority judge “living in
only listed by one participant were includedcage” to be true of “pets” or “birds” in isolation,
This procedure of including even those featurethen the shift in ratings can be taken as an indi
mentioned by only one person was intended tcator of emergence.
provide a list of features of the parent concepts In the present study, however, our combina-
that was as comprehensive as possible. The @ns were unfamiliar and novel. We expectec
sulting database of more than 11,000 featurésat our participants would develop many

Results
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unigue definitions for the pairs of words and thabry psychology class. One participant failed to
their features would make sense primarily in theomplete all definitions and was excluded from
context of those definitions. For example, i&ll analyses.
only one person defined motorcycle carpet as “aStimuli The stimuli were 16 word pairs, the 8
field of thousands of motorcycles,” that persohighly similar and 8 highly dissimilar pairs that
might go on to list the emergent property oivere chosen in Phase One. The pairs were pr
“crowded” for the combined concept. Withoutsented in two different orders generated at rar
providing the context of such a definition, it isdlom. Each pair was presented with two lines
unlikely that most raters would agree thadbelow it labeled “def:” with spaces between the
“crowded” is true of “motorcycle carpet” be-two lines. There were 4 pairs per page to allov
cause they would be judging the feature in relaeom for writing feature lists.
tion to their own idiosyncratic interpretation of Procedure The participants were told that we
the meaning of “motorcycle carpet.” Thus, avere interested in how people define new
feature that really did emerge from the individphrases. They were asked to think of and write
ual's processing of the combination would nolown two different definitions for each of the 16
be counted as emergent simply because othpairs and were given 16 min to complete the
raters would have their own distinct definitiongask.
of the combination. Once the first part of the task was completed,
It would be impractical to have raters judgehe participants were asked to further describe
each listed feature in the context of each listaghat each of their definitions meant. They were
definition (e.g., to judge whether “crowded” isinstructed to list features that something would
true of motorcycle carpet when it is defined aseed to be considered a good example of eac
“a field of thousands of motorcycles” and talefinition they wrote. Participants were told to
judge whether “greasy” is true of motorcyclenrite those features directly beneath each defi
carpet when it is defined as “a mat to put undemétion that they wrote and to come up with a dif-
motorcycle when you work on it,” and so on)ferent set of features for each definition. Partici-
And although it would have been feasible to olpants were given 35 min to complete this task.
tain judgments about the features with respect to
the component concepts in isolation, withouReSults
corresponding judgments for the combinations Several dependent variables were examinec
we would not have been able to assess whetliiee number of emergent features per pair, tota
the features were seen as baimgre trueof the number of features for each pair, and method of
combination than of either of its constituentscombination for each definition. Each depend-
Because of this important difference, we did nant variable was calculated separately for eacl
use the “judgment” definition of emergence. Wef the two attempts at defining each combina-
were concerned that many emergent propertigen. In addition, preliminary analyses included
would be lost simply because they were not uan evaluation of the effect of test form (each of
derstood by the majority of participants. In addithe two random orders) on each of the vari-
tion, the listing and rating procedures have beeables. As the two test forms yielded no signifi-
found to yield comparable results (e.g., Hastie eant main effects or interactions, the data were
al., 1990; Kunda et al., 1990), so it is unlikelycollapsed across test form for all subsequen
that our pattern of results is driven solely by owanalyses.
use of the listing measure. Number of emergent featureBo determine
the number of emergent features, the databas
Method of features from the feature listing task were
Participants The participants were 65 Texagzompared to the definitions and feature lists
A&M undergraduates from the psychology parfrom the conceptual combination task. If fea-
ticipant pool. In return for their participation,tures listed for a combination (from this phase)
students were given course credit in an introduerere not listed for either of the parent concept:
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(from Phase Two), those features were consid- TABLE 1
ered emergent. Mean Number (and Standard Deviation) of Features
During this comparison process, we looked Produced by Participants

for synonymy of fea_ture_s- This meant that_ a fedype of pairs First definition ~ Second definition
ture from the combination would be considered

emergent only if it and its synonyms did not ap- Similar ETgigE;;;eatures 1.67 (.88)
pear in the parent concept feature lists. For eXpjterent 1.73 (.66) 1.87 (.75)
ample, one of the features listed foetalwas Total number of features
“malleable.” Thus, when the combinatigud- Similar 6.36 (1.14) 6.16 (1.20)
ding metalwas interpreted, the feature “bend- Different 6.26 (1.14) 6.22 (1.30)

able” would not be considered emergent be-
cause its synonym “malleable” had been listed
in the parent concept database even thouglem analysis was performed. Because simila
“bendable” itself had not been listed as a featusnd dissimilar pairs are different items, this re-
of the parent concepts. This procedure makesired that similarity be treated as a between
the estimate of emergence more conservative.subjects factor and order of attempt at defining
For each participant we derived four separateas treated as a within-subjects factor. The iter
emergence scores by averaging across their ANOVA revealed significant effects for similar-
sponses to each of the eight individual similédty [F(1, 14)= 9.47,p < .008] and order of at-
pairs and each of the eight individual dissimilatempt at definingH(1, 14) = 9.15,p < .009],
pairs separately for each of the two definition abut their interaction was not significant. Thus,
tempts on each pair. Means of these emergertbe item analysis confirmed the main findings
scores are shown in Table 1. Emergence scomsained from the subject analysis with the ex:
were analyzed using a repeated-measures analgption of the marginal interaction between sim-
sis of variance (ANOVA). The effect of pairilarity and definition attempt. The absence of ¢
similarity was significant §(1, 63) = 18.22, significant interaction in the item analysis re-
p < .001]. As predicted, there were more emenuires that the apparently greater shift towarc
gent features for dissimilar pairs than similaemergence for second definitions of similar
pairs. The effect of order of attempt at definingairs be viewed with caution.
(first definition vs second definition) was also Total number of featureJ he total number of
significant F(1, 63) = 15.47,p < .001]. This features was simply a count of all features (both
result followed the predictions as well; particiemergent and nonemergent) in a response for
pants produced more emergent features in thegiven pair. This score was calculated separatel
second attempt at defining a pair than they did for the first and second definitions of the similar
their first. Last, the similarity by order of at-and dissimilar pairs. Table 1 shows the mear
tempt interaction was marginally significantzalues of the total number of features for both
[F(1, 63) = 3.55, p < .064]. Four pairwise similar and dissimilar pairs for both the first and
t tests were done as post hoc means compaecond attempts at defining the combinations
isons, and the experimentwise error rate wd&articipants’ mean total number of features
held to .025. The increase in emergent featuregre analyzed using a repeated-measure
from the first to the second attempt at providingnalysis of variance (ANOVA). The analysis re-
a definition was significant for the similar pairsealed no significant effects of pair similarity
[t(63) = —4.37,p < .001], but not the dissimi- [F(1, 63)= .09,p < .7652], order of attempt at
lar pairs. Additionally, the dissimilar pairs led tadefining [F(1, 63) = 2.08,p < .1543], or their
more emergence than the similar pairs only dnteraction F(1, 63) = 1.65,p < .2039]. Thus,
the first attempts at defining pait&B) = 4.48, the effects obtained for emergent features ar
p < .001], not second attempts. not simply a byproduct of the effect of similar-
In addition to the preceding analysis, thé&y and definition attempt on the overall ten-
means were collapsed across subjects, and dency to produce features of all types; rather,
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they are specific to the phenomenon of emer- TABLE 2

gence. Proportion (and Standard Deviation) of Definitions
Method of combinationTo determine what That Were Classified as Property Construction, Relation

methods of combination were used to define thdnking, and Hybridization for Each Type of Pair and

pairs of words, the first author and a graduatg®e" Pefinition Attempt

student (naive to the purpose of the study) rated First Second
each definition as Relation Linking, Property In-Type of pairs Method definition  definition
terpretation, Hybridization, or Other. An inter-simjar

pretation was coded as involving relation linking Property construction .53 (.25) .53 (.21)
if the definition identified a thematic link be- Relation linking 23 (200 .27 (.22)
tween the two concepts, such that the concepts. Hybridization 25(20) .20(18)
played compleme_:n_t_ary roles in the relation. For Property construction .43 (17) .46 (.18)
example, the definition “dowl that serves as a Relation linking 55(18) .52 (.18)
storage place focups for the combinatiorncup Hybridization .02 (.05) .03(.05)

bowl identifies complementary roles for bowl
and cup in a thematic relation connecting the
two parent concepts. Property Interpretation wasethod occurred, three ratio values were calcu
coded when a feature from one concept was prtated by dividing the number of times each
jected on to the other concept. Examples ahethod was used by the total number of defini
property interpretation include the definitiontions using any of the three major methods. Fo
“six-stringed harp” forguitar harp, which proj- example, the extent to which property interpre-
ects the six strings of an ordinary guitar onto #ations occurred was calculated as the ratio ¢
harp, and “slippery package” fail bag, which the number of property interpretations to the
projects the slipperiness of oil onto the bag. Hyrumber of property, hybrid, and relational inter-
bridization was coded when the definition inpretations: The means for all of the ratio values
volved the combination of several features ofire given in Table 2.
both parent concepts or a complete blending of Each of the three ratios was examined in ¢
the two concepts. For example, wheimt mud 2 X 2 (similarity X order of attempt) ANOVA.
was defined as “a combination of dirt and mudin each case, the similarity of the pairs was
or whensaw scissorsvas defined as “a dual pur-found to be the only significant effect. Property
pose tool that both cuts and saws” the definitiomterpretations were significantly more preva-
was coded as a hybrid. Any definition that dident for similar pairs than for dissimilar pairs
not fit into any of these categories was coded 45(1, 63) = 9.32,p < .003], and the same was
“other.” Examples of definitions that utilized true for Hybridization IF(1, 63) = 110.87,p <
other combination methods are wheil bag .001]. In contrast, Relation Linking interpreta-
was defined as “a lot of money” or wh@ouch tions were more prevalent for dissimilar pairs
skatewas defined as “a reversible cover on ghan for similar pairsH(1, 63) = 113.05,p <
couch.” This coding scheme is based on one ouBB01]. These results are consistent with thos
lined in Wisniewski (1996). obtained by Wisniewski (1997a, 1997b) and

Overall, the raters agreed on 86% of the definivith the predictions of his dual-process model.
tions. These judgments were used in two different
types of analyses. The first tested the effects of
similarity and order of attempt at definition on the 2 this method of calculating ratios excluded instances of
tendency to use each of the three major types“ofher” types of definitions because we had no initial theo-
definition. The second evaluated the averaggical prediction about the influence of the variables on the
number of emergent features for pairs that WeH@classifiable methods. The raw means for the. nt'meer' G
defined using each method of combination. t!mes ot‘hgr methods Yvere ‘used are as follows: s!ml!ar pairs

. o . first definition = 1.61; similar pairs, second definition

To examine the effect of similarity and defini2 22 dissimilar pairs, first definition .47; dissimilar pairs,

tion attempt on the extent to which each type @&cond definition- .67.
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To determine if there was a link between thRather, it appears to have produced each effe
method of combination and the level of emelindependently. Likewise, dissimilar pairs re-
gence, the mean number of emergent featureslted in more emergence than similar pairs, re
for each method of combination was determinegardless of whether the definition took the form
for all combination types except “other.” Mean®f property interpretation or relation linking.
were calculated which preserved information Examples of emergend@ur major focus was
about order of attempt at defining, and similaen the quantitative assessment of the number «
ity, and can be found in Table 3. emergent features that occur in interpretation:

Emergence scores were analyzed using a - similar and dissimilar combinations rather
peated-measures ANOVA to determine howhan on a more qualitative treatment of the con
emergence was affected by similarity, order dént of those interpretations. In addition, the va-
attempt at defining, and method of combinatiomiety of interpretations given for the pairs makes
To avoid missing data for cells in the desigrit difficult to summarize that content. However,
only participants who gave at least one propersome examples of emergent properties can he
interpretation and one relation linking definitiorto illustrate the richness of participants’ inter-
for at least one similar and one dissimilar pajpretations and their use of reasoning processe
on first and second attempts could be includehbat led to those properties.
in the analysis. Because of the limited number Several respondents defined “helicopter blan
of definitions using hybridization for dissimilarket” as something like “a cover for a helicopter,”
pairs, hybridization was dropped from thisand they included emergent properties, such &
analysis. There was a significant effect of simezamouflage, fitted, durable, waterproof, fire-
larity [F(1, 36)= 11.90,p < .001] and of order proof, and made of vinyl, plastic, or canvas.
of attempt at definingH(1, 36) = 12.01,p < Similarly, interpretations of “motorcycle carpet”
.001] (replicating earlier analyses), but no othexs something like “a place to park a motorcycle’
effects were significant, indicating that theor “a cover for a motorcycle” included emergent
method used to combine a pair did not affect th@operties, such as cheap, tough, absorbent, wi
level of emergence in the combination. In othderproof, and chemically impervious. “Couch
words, although lower levels of similarity re-skates” interpreted as devices for moving furni-
sulted in more emergence and more relatidare sometimes included properties such a
linking, there was evidently no direct link be-durable, sturdy, efficient, and strong. These an
tween the latter two variables. Low similarityother emergent properties appear to be logicall
did not produce more emergeroecausét led reasonable modifications which participants in-
people to develop relation linking definitionscluded to allow the combined object to serve its
specified role.

Sensible emergent properties were not lim-
ited to relation linking definitions (e.g., “pud-
Mean Number (and Standard Deviation)_of Emergent ding metal,” interpreted as a soft kind of metal,

Features for Each Method of Combination . ip . .
was sometimes specified as flowing, light, anc

TABLE 3

_ First ~ Second used to hold things together or fill empty
Type of pairs Method definition  definition spaces). And although, emergent propertie:
Similar were, overall, less common for similar pairs

Property construction  1.09 (0.77) 1.53 (1.03)than for dissimilar ones, logically reasonable
Siferent Relation linking  1.31 (1.05) 1.83(1.44) mogifications are still present. For instance, sev

Imreren - . “ )
Property construction 1.66 (0.75) 1.96 (1.15) e_ral_ participants mterpreted sled s_kls as spe
Relation linking ~ 1.79 (0.85) 1.82 (0.87) cialized skis for a particular population of users

— . (e.g., beginners, children, big people, and hand
Note Data in this table are from those individuals whag

gave a relation linking interpretation and a property interpré_gapped |nd|V|duaIs) and Incorporated proper-

tation for at least one similar and at least one dissimilar pdI€S, such as safg, easy to U_Se/balancea wide, al
on a first and second attempt. comfortable. “Guitar harps” interpreted as harps
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having guitar properties or as combined instryairs and for first attempts should be found tc
ments included a variety of emergent modificazontain higher proportions of within-alignment
tions to their size, shape, appearance, sound,features than definitions given for dissimilar
manner of play, and “drill hammers” interpretegairs and second attempts. Conversely, becau:
as hybrid combinations of a drill and a hammaetissimilar pairs and second attempts may pus
were sometimes specified as efficient, convepeople beyond the confines of the alignment
ient, or time saving. those definitions should contain more ex-
traalignment features.
PHASE FOUR: CONTENT ANALYSIS OF ¢ g important to note that extraalignment
CONCEPTUAL COMBINATIONS features are not necessarily emergent in and c

Phase Three demonstrated that emergencahiemselves. For instance, participants in Phas
more prevalent in dissimilar pairs and on secorivo listed “downhill” as a feature foski, so
attempts at defining the pairs. Our interpretaticidownhill” would not be identified as an emer-
of these effects is that they are the outcome of gent feature in definingomputer skias “skiing
alignment process by which people initially esdownhill on a computer.” However, if partici-
tablish commonalities, alignable differencespants in Phase Four failed to list “downhill” as
and nonalignable differences between the coa-commonality or difference between computer
stituents of the combination (see, e.g., Markmand ski (e.g., as in “skis go downhill, comput-
& Gentner, 1993). Similar pairs are more reacers do not”), “downhill” would be classified as
ily aligned than dissimilar pairs. Consequenthan extraalignment feature for the pair. It follows
the interpretations for the former are more likelyhen, that while extraalignment features may be
than those for the latter to come from within thagmergent ones, they are not necessarily so. W
readily constructed aligned representation. Imevertheless expect that, corresponding to th
contrast, the less obvious alignments for the dikigher levels of emergence for dissimilar pairs
similar pairs may require participants to rely oand second attempts, we will find more ex-
information from outside the aligned frameworkraalignment features highlighted in those defi-
in an effort to develop a coherent interpretationitions.
(see, e.g., Wisniewski & Markman, 1993, for a To provide additional information about the
related point). role of alignment, we also classified within-

If the differences in emergence that were olalignment features as being commonalities (e.g
served between similar and dissimilar pairs arguitars and harps both have strings), alignabl
between first and second attempts at definitiod#fferences along a common dimension (e.qg.
are the result of a comparison and alignmeguitars have six strings, but harps have many;
process, then it should be possible to documemt nonalignable differences (e.g., guitars have
links between those findings and the resultgecks, but harps do not). Based on prior finding:
from a task that directly taps the structural aligrie.g., Markman & Gentner, 1983) we expect to
ments of the pairs. In Phase Four, we examinédd that participants in the present phase will
pair alignments by having participants list comlist more commonalities and alignable differ-
monalities and differences between the merences for the similar pairs and more non-
bers of each of the pairs used in Phase Thredignable differences for the dissimilar pairs.
and we coded all listed properties for each pdiore importantly, to the extent that an align-
as being “within-alignment” features for thatment process occurs during the comprehensio
pair. We then examined the content of the inteof conceptual combinations, we should find that
pretations given in Phase Three to determine théignable differences are more prevalent in the
extent to which they included those withinPhase Three interpretations of similar pairs
alignment features as opposed to other, “extrathereas nonalignable differences are mor
alignment,” features that were not listed in therevalent in interpretations of dissimilar pairs.
comparison task. If our interpretation is correct, Finally, we have assumed that variations in
definitions given in Phase Three for similathe similarity/alignability of the pairs influ-
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enced the likelihood and form of emergentdomly selected pairs (car milk, guitar harp, saw
properties for both property and relational inscissors, motorcycle carpet, pool puddle, coucl
terpretations, with the latter presumably occurskate, computer ski, and train trolley) and differ-
ring because a comparison process runs in pances for the other eight pairs (pudding metal
allel with scenario construction process (sesled ski, helicopter blanket, airplane puddle, oil
Wisniewski, 1997b) and guides the modificabag, drill hammer, dirt mud, and cup bowl). The
tions that are needed for the scenario to workither type of packets requested differences fo
Consequently, we expect that the pattern of rethe pairs that had required commonalities in the
atively more within-alignment features for sim-first type and commonalities for the pairs that
ilar pairs will be found for both property andhad required differences in the first type. The
relation linking interpretations. An alternativeorder of presentation of the pairs within each
account of the connection between similaritpacket was randomized.
and emergence in relation linking interpreta- Procedure The participants were tested in
tions, however, is that the rated similarity ofsmall groups, with half receiving each of the
concepts can be influenced, in part, not just biwo packet types. They had 40 min to list com-
their alignability but also by their potential the-monalities for eight of the pairs and differences
matic connections (see, e.g., Bassok & Medirfor the other eight.
1997; Wisniewski & Bassok, 1996). For in- Coding All listed commonalities and differ-
stance, milk and cow are rated as more similances were entered into a database of “within
than and milk and horse, presumably becausdignment” features for each pair. Subsequently
of the strong thematic relation between cowthe features that had been obtained from the de
and milk (Wisniewski & Bassok, 1996). Thus,initions in Phase Three were classified as bein
to the extent that our Phase One participant& the database for each pair (within-alignment;
ratings of similarity were influenced by the re-or not in the database (extraalignment). In addi
lational compatibility of the concepts, thetion, responses from Phase Four were broke
greater emergence in relation linking interpredown into commonalities, alignable differences,
tations of dissimilar pairs could conceivably beand nonalignable differences using the follow-
driven by their lower thematic compatibility ing coding procedures. A commonality was
rather than by their limited alignability. By this identified as any listing that stated “both items
account, the pattern of relatively more within-have” or “both items don’t have” some feature.
alignment features and fewer extraalignmerftatements such as “bdiiains andtrolleysare
features for similar pairs would not necessarilynodes of transportation” and “both have
be expected to hold for relation linking defini-wheels,” for example, would be identified as
tions. commonalities.
Any response that identified a difference be-

Method tween the two items in a pair along some com

Participants The participants were 22 Texasnon underlying dimension was coded as at
A&M undergraduates from the psychology paralignable difference. As recommended by
ticipant pool, who received course credit foMarkman and Wisniewski (1997), alignable dif-
their participation. Because of a failure to contferences were coded for both explicit reference
plete the task properly, the data from two partide values along a single dimension, such as *
ipants were dropped from all analyses. sledcarries more than one person arskicar-

Stimuli The stimuli were the 16 word pairsries only one person,” as well as for implicit ref-
that were used in the conceptual combinaticgrences, such asledsandskiscarry different
task. Each word pair was presented on a pagemofmbers of people.”
paper followed by either the word “commonali- Nonalignable differences were coded for all
ties” or “differences” in parentheses. Two typesther differences that were listed. These differ-
of packets were constructed from the pagesnces simply focused on a disparity between th
One type requested commonalities for eight ratwo items without highlighting a common di-



34 WILKENFELD AND WARD

mension. An example of a nonalignable differ- TABLE 5
ence would be “aairplaneis solid but gpuddle Proportion of “Within-Alignment” Features Found in
is not” or for the pairhelicopter blanket“a Definitions for Each Type of Pair and Each Definition

blanketcan be homemade.” Attempt
Type of pair First definition Second definition
Results ypeolp
Similar .81 72

Number of commonalities and differences yi. ont
The mean numbers of commonalities, alignable;
and nonalignable differences listed for similar
and dissimilar pairs are shown in Table 4.

As expected, there were significant effects déatures for similar than for dissimilar pairs
pair similarity on all types of responses. Mor¢F(1, 63)= 14.38,p < .001] and a significantly
commonalities and alignable differences wergigher proportion of within-alignment features
listed for similar pairs than for dissimilar pairgfor first than for second attempts at defining the
[t(19),= —6.27,p < .001; and(19),= —3.41, combinations (1, 63) = 31.24,p < .001].

p < .003, respectively]. Conversely, more nonThere was, however, no significant interaction
alignable differences were listed for dissimilaof similarity and attemptH < 1). The results

pairs than for similar pairg(L9), = 5.87,p < parallel those obtained for emergent features i
.001]. These results replicate those found WBhase Three and provide support for the ide
Markman and Gentner (1993). that comparison and alignment processes unde

Content of Conceptual Combination Definidie those differences in emergence.
tions To assess the possibility that an align- In addition, we conducted a similar analysis
ment process led to the variations in emergendkat also included definition type (property ver-
found in the definitions from Phase Three, weus relation linking) as a factor. As in the paral-
examined the proportions of features containdél analysis from Phase Three, only the re-
in those definitions that were within-alignmentsponses of individuals who gave at least one
features (i.e., present in the within-alignmenproperty and relation linking definition for sim-
database obtained from Phase Four for eadlar and dissimilar pairs on first and second at-
pair). That is, for each definition given intempts could be included. Otherwise, cells in
Phase Three, we divided the number of feahe design would have had missing data points
tures from that definition that were identifiedConsistent with the analysis described in the
as within-alignment features by the total numprevious paragraph, this analysis revealed :
ber of features (within-alignment extraalign- significantly higher proportion of within-align-
ment) included in that definition. The propor-ment features for similar than for dissimilar
tions of within-alignment features are shown irpairs [F(1, 36) = 7.23,p < .05] and for first
Table 5. attempts than for second attempE{1, 36) =

An ANOVA revealed that there was a signifi-18.07, p < .01], but no other significant ef-
cantly higher proportion of within-alignmentfects. In particular, as is evident from the pat-

tern of means in Table 6, there was no similar-
ity X definition type or attempt< definition
TABLE 4 type interaction £ < 1) in both cases. The re-

. sults are consistent with the idea that alignmen
Mean Number (and Standard Deviation) of Common-

alities, Alignable Differences, and Nonalignable Differen(:eg)Iays at least some role in ,the gmgrge_nce foun:
Produced by Participants for both property and relation linking interpre-

tations. Thus, even though relation linking in-
terpretations may be the result of a scenaric
construction process, the evidence suggests th

S Sl Sinliag il o anmen pocess may aso be ot wotk
ifferen . . : : : ~ 7 multaneously.

.73 .67

Alignable  Nonalignable
Type of pairs Commonalities differences  differences
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TABLE 6 than in definitions of similar pairs (.54F(L,
Proportion (Standard Deviation) of Within-Alignment  63) = 41.83,p < .001] and more extra align-
Features for Each Method of Combination ment features on second attempts than on fir:
First Second  attemptsiF(1, 63)= 29.57,p < .001], again in-
Type of pairs Methods definition ~ definition dicating that people were more likely to be led
Simil outside the confines of the alignment when the
imiar : . . .
Property construction .80 (22) .70 (26) attempted to interpret d|53|_m_|l_ar pairs and wher
Relation linking 78(32) .52(29) they attempted second definitions.
Different

Property construction .75 (.17) .60 (.29) DISCUSSION
Relationlinking .60 (14)  .53(24)  Thjs research demonstrates the effect of simi
Note Data in this table are from those individuals whd@rity on emergence and on the methods peopl
gave a relation linking interpretation and a property interprdiSe for interpreting combinations. As predicted,
tation for at least one similar and at least one dissimilar p@rmergence was less prevalent for similar pair:
on a first and second attempt. of concepts than for dissimilar ones. In addition,
there were more definitions of similar pairs that
took the form property interpretation and hy-
Although definitions for similar pairs and firstbridization and more definitions of dissimilar
attempts were found to contain higher propopairs by way of relation linking. Second at-
tions of within-alignment features, an alignmentempts at defining a given pair also producec
process during conceptual combination woulchore emergent properties, although this effec
also be expected to lead to a different balaneeas somewhat more pronounced for similar
among the types of within-alignment featurepairs than for dissimilar pairs.
for similar and dissimilar pairs. Specifically, be- This pattern of findings suggests that a com
cause an alignment process would highlighgarison or structural alignment process operate
alignable differences for similar pairs and norduring the interpretation of conceptual combi-
alignable differences for dissimilar pairs, wenations (see Wisniewski, 1997a, 1997b), anc
would expect that definitions of similar pairghat the readily alignable structures of similar
would contain a larger number of alignable difpairs allow a “quick fix” to the problem of inter-
ferences and definitions of dissimilar pairpretation. Comparing parent concepts that ar
would contain a larger number of nonalignablsimilar to each other would reveal many com-
differences. Separate ANOVAs confirmed thanonalities and alignable differences (see, e.g
there were significantly more alignable differMarkman & Gentner, 1993), which would facil-
ences for similar pairs (M= .98 alignable dif- itate the identification of a property of the modi-
ferences per definition) than for dissimilar pairfier to project onto the head noun, thus increas
(M = .65) [F(1, 63)= 37.95,p < .001] and sig- ing the likelihood of a property interpretation.
nificantly more nonalignable differences for disThe compatible structures also would reduce th
similar pairs M = .76) than for similar pairs need to modify either the projected property ot
(.35) [F(1, 63) = 126.06,p < .001]. Interest- the head noun in order to allow the property tc
ingly, both analyses revealed a decreasing ree sensibly incorporated into the structure of the
liance on that specific type of feature going frorhead noun and hence would decrease the likel
first to second attempt$(l, 63) = 7.55,p < hood of emergence.
.01] for alignable differences ané&(fL, 63) = In dissimilar pairs, which provide less readily
10.50,p < .01] for nonalignable differences.alignable structures, there are fewer alignable
The findings indicate a shift away from within-properties that can be directly projected, and th
alignment features regardless of whether thoséssimilarity of the parent concepts can help ¢
features are alignable or nonalignable differscenario construction process identify different
ences. Finally, there were more extraalignmendles for the concepts to play in a thematic rela
features in definitions of dissimilar pairs (.74jion. Consequently, more relation linking defini-
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tions would be expected. Even if a propertiar pairs contained more nonalignable differ-
were identified to serve as the basis for a propaces also supports the involvement of align
erty interpretation, the otherwise conflictingment in conceptual combination.
structures of the dissimilar constituents would The fact that there were more emergent prop
result in pressure to modify the property or heagfties on second attempts at defining the comb
noun, construe the constituents in unusual waysations can also be explained by appeal to a
or pursue other extraalignment solutions to r@lignment process. In developing a first defini-
solve potential conflicts and successfully incottion, participants would be expected to rely on
porate the property into the head noun. Presutite most direct alignment and to project a prop
ably, the comparison process would identify therty that would require the least modification.
conflicts and trigger reasoning mechanisms ¥&When constructing a second definition, they
resolve them (e.g., Hampton, 1997; Kunda etould be left with either a secondary property
al., 1990), which would, in turn, lead to emerfrom the same alignment or another alignmen
gent properties. altogether, either of which might be less satis-
Strong support for the view that an alignmerfactory and require more modification. The re-
process led to the pattern of results comes frasalt would be fewer property interpretations anc
the fact that definitions of similar pairs cona higher probability of producing emergent
tained significantly higher proportions of feachanges. Once again, the alignment data suppc
tures from within the alignments of the parenthis interpretation, as there were more within-
concepts than did the definitions of dissimilaalignment features in first definitions, more ex-
pairs. Conversely, definitions of dissimilar pairgraalignment features in second definitions, anc
contained more extraalignment features. This & shift away from both alignable and non-
exactly what would be expected if the limitedilignable differences in going from first to sec-
alignability of dissimilar pairs resulted in moreond definitions.
pressure to go beyond the initial alignment to Whereas both emergence and type of inter:
achieve a satisfactory definition. In addition, thpretation were affected by similarity, there was
fact that the same pattern held for property amb evidence of a direct link between those vari-
relation linking definitions suggests that thables. Thatis, there were neither more nor fewe
alignability of the component concepts can plagmergent properties in property interpretations
a role in determining the extent of emergendéan in relation linking definitions. Hence, de-
even when the definition takes the form of apite the fact that ease of alignment may be re
constructed scenario. The result is consistesponsible for the effects we see in the number o
with the idea that comparison and scenario coamergent features and in the types of interpreta
struction may run in parallel, as suggested Hjons given, it does not appear to be the case the
the dual-process account (see, e.g., Wisniewskifferences in emergence are caused by differ
1997b). Even if scenario construction “wins” s@nces in the ultimate form of the interpretation
that the expressed definition takes the form ¢€.g., relation linking versus property interpreta-
relation linking, the results of the competingion). Rather, it seems that differences in
alignment process can spill over into the ouglignability lead independently to differences in
come, and indeed, any differences that are ideamergence and in type of interpretation.
tified (e.g., size, shape, and material composi- Although the relative frequency of property
tion) may help to determine the form ofinterpretations has recently been questione
emergent modifications that are needed for tt§€agne, 2000), and by extension the need for a
scenario to work. Finally, because an alignmealignment process, our results and those fron
process would highlight more alignable differearlier studies by Wisniewski suggest that an
ences for similar pairs and more nonalignablalignment process does operate during people’
differences for dissimilar pairs, the fact that defattempts to interpret novel combinations. Con-
initions of similar pairs contained moresequently, a complete model of conceptual com:
alignable differences and definitions of dissimibination will have to include some role for align-
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ment. Indeed, our results imply that even whefostello, F. J., & Keane, M. T. (2000). Efficient creativity:
relation Iinking definitions occur, alignment Constraint guided conceptual combinati@ognitive
may be at work, at least in influencing emer- Science24,299-349.

Yy ! _g " " Cohen, B., & Murphy, G. L. (1984). Models of concepts.
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