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The Role of Language in Memory for Actions

Matthew Finkbeiner,*? Janet Nicol! Delia Greth,!
and Kumiko Nakamura®?

Languages differ with respect to how aspects of motion events tend to be lexicalized. English typi-
cally conflatesvoTion with MANNER but Japanese and Spanish typically do not. We report a set of
experiments that assessed the effect of this cross-linguistic difference on participants’ decisions in
a similarity-judgment task about scenes containing novel animations as stimuli. In Experiment 1,
which required participants to encode the stimuli briefly into memory, we observed a language
effect; in Experiment 2, which required participants to analyze the same stimuli, but not remember
them, the language effect disappeared. Hence, these experiments reveal a task-dependent effect,
which, we argue, points to working memory as the source of the language effect observed in
Experiment 1 and, potentially, other experiments that have shown a linguistic relativity effect.
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INTRODUCTION

Motion events typically involve some kind of movement from one point to
another. Languages differ in their tendency to encode the manner of move-
ment as part of the verb or to express manner in a separate lexical item.
Some languages, such as English, contain many verbs that encode the man-
ner of the action (verbs such @et, scamper, slithgr whereas other lan-
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guages, such as Spanish and Japanese, contain fewer such verbs; manner of
motion may appear separately from the lexical item expressing motion
(Choi & Bowerman, 1991; Kageyama, 1996; Naigles & Terrazas, 1998;
Talmy, 2000). For example, the way to express “The boy ran across the
street” in Spanish and Japanese is as follows:

(1) El nifio cruzo’ la calle corriendo.
The boy crossed the street running.

(2) sono otokonoko-ga to Hri-o hashi-Qte  wataQ-ta
the boy-NOM street-ACC run-GERUND cross-PAST

The boy crossed the street running.

Note that in both examples the manner of crossing the street is
expressed in a separate lexical item from the verb expressing motion (note
further that in these particular cases, direction of movemepatbris con-
flated with motion). Although Spanish and Japanese are distinct from
English in terms of lexicalized properties of verbs (Talmy, 2000), the dis-
tinction is not absolute: both Spanish speakers and Japanese speakers fre-
quently use verbs that conflate manner with motion. In a recent study, Naigles,
Eisenberg, Kako, Highter, and McGraw (1998) observed that wheregdish
speakers used primarily manner verbs in their descriptions of action pictures
(90%), Spanish speakers used both manner verbs and path verbs (46% and
38%, respectively) in their descriptions.

In this paper, we consider the extent to which cross-linguistic differ-
ences in how manner of motion is typically lexicalized may affect peoples’
behavior on nonlinguistic similarity judgment tasks. The majority of work
concerned with showing how differences in cross-linguistic usage covary
(or not) with differences in performance on nonlinguistic tasks has been
in the area of color perception (Berlin & Kay, 1969; Rosch 1973), spatial
cognition (Brown & Levinson, 1993; Levinson, 1996; Pederson, 1995;
Pederson, Danziger, Wilkins, Levinson, Kita, & Senft, 1998), and object
categorization (Malt, Sloman, Gennari, Shi, & Wang, 1999). There has been
relatively little work on how cross-linguistic differences in verb-conflation
tendencies affect performance on nonlinguistic tasks. The experimental
work focusing on crosslinguistic differences in how motion events are
encoded has almost always involved overt language use. For instance, some
research has compared how speakers of different languages describe particu-
lar motion events (Naiglesst. al., 1998; Slobin, 1996), and one study
(Naigles & Terrazas, 1998) looked at what component of motion (manner
or path) speakers of different languages expected novel verbs to encode. In
this latter study, Naigles and Terrazas had participants learn novel verbs for
different actions in two different sentence frames: a manner frame (“She’s
kradding toward the tree.”) or a path frame (“She’s kradding the tree”).
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Participants were then shown two variants of the original action: one that
retained the original manner of motion (manner screen) and one that
retained the original path of motion (path screen). Naigles and Terrazas
found that native speakers of Spanish were more likely to choose the path
variants when told to “point teradding and that native English speakers
were more likely to choose the manner variants. These findings clearly
show that one’s language plays a role in the interpretation of novel words,
but they are inconclusive with respect to whether or not language may influ-
ence nonlinguistic cognitive processes. It would be striking to find language
effects on nonlinguistic processes and conceptualizations as exhibited in
tasks in which language is not engaged. The following experiments were
designed to do just this by testing speakers of languages that differ in the
extent to which manner is encoded within verbs: English (which relatively
often conflates manner and motion) and Spanish and Japanese speakers
(which less often conflate manner and motion) (Talmy, 1985, 2000). If an
individual's performance on a nonlinguistic task is consistent with the verb-
conflation patterns of his/her native language, then based on previous experi-
ments using overt language use (Naigles & Terrazas, 1998; Naiglals,

1998; Slobin & Hoiting, 1994), we would expect clear preferences by
English speakers to attend to the manner components of motion events. This
work would also lead us to expect Spanish speakers to exhibit a weak pref-
erence to attend to the path components of motion events. Because of the
paucity of similar research on Japanese, our predictions are based upon how
Japanese is classified typologically, which suggests that their preferences
should exhibit a pattern close to those of Spanish speakers.

EXPERIMENT 1

The design of Experiment 1 was adapted from Naigles and Terrazas’
study (1998), which used four short video clips of people performing a set of
familiar actions (e.g., skipping, crawling). In our experiment, we developed
10 novel animations that contained motions that were not easily labeled with
a single lexical item. These animations consisted of a single object moving in
a novel manner (achieved, for example, by having the object simultaneously
rotating or oscillating on two different axes) toward, and eventually through,
a goal, such as a window- or door-like “exit” from the scene. For each of the
10 novel animations, two variants were created, one that retained the manner
but not the direction of motion and another with retained the direction but not
the manner of motion. The animations were presented one after the other: an
initial “study” screen containing one animation that was immediately fol-
lowed by the two variants, which were displayed side-by-side. Participants
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were asked to indicate which of the two animatiopatt{ or mannej was
most similar to the first animation of the animation set (see Appendix | for
the complete instructions). See Fig. 1 for an example.

Method

Participants

Four groups of participants were tested. All subjects were asked to read
and sign a consent form; all rights of subjects were protected. Twenty-one
monolingual English speakers, undergraduates at the University of Arizona,
participated for course credit. Twenty-three native Spanish speakers partici-
pated. These participants were all graduate students in the Spanish
Department at the University of Arizona and were paid for their participa-
tion. Forty-one native Japanese speakers participated. They were also paid
for their participation. Seventeen were Japanese-English bilingual graduate

Study animation

Test animations

path screen manner screen

Fig. 1. In Experiment 1 the study animation was viewed separately from, and before, the test ani-
mations. The test animations were viewed simultaneously. The “path screen” retains the path of
motion from the study animation. The “manner screen” retains the manner of motion from the study
animation. Participants were asked to select one of the test animations as being most similar to the
study animation. In Experiment 2, all three animations were viewed simultaneously and participants
were asked to indicate which animation on the bottom was most similr to the one on the top.
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students at the University of Arizona and 24 were monolingual under-
graduates at Niigata Sangyo University and Niigata Institute of Technology in
Niigata Prefecture, Japan.

Materials

Ten 40-second animations were created using 3D Studio Max™ soft-
ware. Crucial to the creation of these animations was the novelty of each
object’'s manner of motion so as to prevent participants from easily labeling
the motions. It was possible to refer to some of the motions using familiar
verbs in phrases (e.g., “jumping and spinning”), but none of the motions could
be referred to with a single lexical item in English, Spanish, or Japanese. In
addition to the 10 original animations, two variatiopatll and mannej of
each original were created for the similarity judgement task. These were iden-
tical to the originals in every way except for the direction of object traversal
(the mannerscreen, in which manner of motion was preserved) or the axis on
which the object rotated or oscillated ({beth screen). Previous research has
shown that for a path interpretation of a motion scene to occur at all, the
object’s path must be made salient (Naigles & Terrazas, 1998; Neigits
1998). This was achieved in the study animation by having the moving object
in each animation traverse a perceptual boundary within the scene and exit the
scene just before the animation’s conclusion. The animations were presented
on a computer monitor directly in front of the participant.

Procedure

Each participant was tested individually in a laboratory test booth with
dimmed lighting. The participant sat in front of the computer monitor, while
the experimenter sat behind the participant. Instructions for the experiment
were presented on the computer monitor in English, Spanish, or Japanese,
depending on the native language of the participant. Participants were asked
to pay close attention to each original animation and then to point to one of
the subsequent pair of animations that they thought was more similar to the
original animation. The order of each set of animations was presented
pseudo-randomly across the experiment by creating four different lists. The
side on which the manner and path screens appeared was counterbalanced
across lists. For each participant, path and manner screens appeared equally
often on the left and right sides.

Results and Discussion

The results appear in Table I. As is clear from the table, participants’
choices in this nonlinguistic task were consistent with the verb-conflation
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Table I. Participants’ Mean Number of Manner Screens Chosen, Experiment 1

Mean number of manner screens chosen

English monolingualsn(= 21) 8.8
Spanish-English bilingualsi(= 23) 5.6
Japanese monolinguals € 24) 6.0
Japanese-English bilinguals € 17) 6.0

tendencies of their native language: the native English speakers selected the
manner screen significantly more often than the Spanish and Japanese
speakers. Separate analyses of variance (ANOVA) with participants (F1)
and items (F2) as random variables revealed a significant group effect
[F1(2,82) = 9.527,p < .001; F, (2,19) = 35.838,p < .0001]* Planned
comparisons showed that English speakers chose manner screens signifi-
cantly more often than Spanish speakd¥g142) = 12.55,p < .001;

F»(1,9) = 67.54,p < .0001] and more often than Japanese speakers
[F.(1,60) = 26.57,p < .001; F,(1,9) = 62.09,p < .0001]. Further, the
Japanese speakers chose manner screens significantly more often than
chance [F(1,40) = 6.569,p < .05], whereas the Spanish speakers showed no
preference. This latter difference is difficult to interpret. It is possible that
Japanese speakers use manner verbs more frequently than Spanish speakers.
Or it may be just an issue of statistical power (41 Japanese-speaking parti-
cipants versus 23 Spanish-speaking participants).

The results of the present experiment indicate that individuals with dif-
ferent linguistic systems attend to different aspects of events in making their
similarity judgments, raising a question about the underlying psychological
mechanism responsible for the observed differences. There are several possi-
bilities. One is that the character of the language affects the perceptual sys-
tem; that is, people actually see differently as a result of the characteristics of
their native language. Another is that language differences produce differ-
ences in the aspects of a scene to which people attend. A third possibility is
that the participants were covertly using language to be able to better remem-
ber the “study” scene. This possibility suggests (quite plausibly) that the ease
with which the different aspects of motion may be expressed in a particular
language affects the language representation that speakers create: English
speakers would more readily formulate a verb phrase containing manner
information than either the Spanish or Japanese speakers because they do so
more frequently. Experiment 2 was designed to explore these possibilities.

4The monolingual and bilingual native Japanese speakers performed identically, so the data
from these two groups were combined for all subsequent analyses.
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EXPERIMENT 2

In this experiment, we tested two groups of native English-speaking
participants using exactly the same stimuli as in Experiment 1. One group
was tested using the same procedure as in Experiment 1, except that they
were tested as a group in a classroom. Another group was also group-tested
in a classroom, but with a modified procedure: the “study” animation and the
two similarity-judgment variants were all presented simultaneously, so there
was no memory component. We restricted this study to native English speak-
ers because, of the three groups tested in the first experiment, the native
English speakers showed the greatest preference for the manner frames. If we
assume that the memory component of the task elicited the use of language,
which in turn caused the English speakers to make so many “manner” selec-
tions, then eliminating the memory component should eliminate this effect.

Method

Subjects

Sixty-three undergraduate monolingual English-speakers at the University
of Arizona patrticipated for course credit. Twenty-four participated in the non-
memory version of the task, and 39 participated in the memory version (the
replication).

Materials and Procedure

The stimuli were identical to those in Experiment 1. For the nonme-
mory group of participants, the original animation of each animation set
was presented simultaneously with its path and manner variants. The origi-
nal animation was located at the top of the screen in the center, and the path
and manner variants appeared side by side, below the original animation.
The path and manner variants appeared equally on both left and right sides
of the screen. For the replication group, the study animation was presented
first, followed by the pair of test animations.

All participants were tested in a single session in a classroom with the
lights dimmed. An LCD projector was used to present the animation sets on
a white screen in front of the classroom. Participants were separated to pre-
vent copying or “working together.” Participants in the nonmemory condi-
tion were provided with answer forms with 10 sets of squares arranged in
the same triangular configuration as the animations on the screen. They
were instructed to “circle the movie on the bottom that is most similar to
the one on the top.” The participants in the memory condition indicated
their screen choices on a scantron answer sheet.
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Results and Discussion

The mean number of “manner” selections appear in Table Il

The nature of the task has a patent effect on the number of manner
screens that native English speakers select: When the task includes a me-
mory component, manner frames are selected more than 80% of the time;
when the task makes no memory demands, the selection of manner frames
drops to close to 50%, an incidence that does not differ significantly from
the number chosen by native Spanish and Japanese speakers in Experiment 1
[F1(2,85) < 1; F(2,18) < 1], but does significantly differ from the number
chosen by native English speakers in both Experimeft(1,43) = 19.91,
p < .0001;F51,9) = 13.15,p = 0.006] and Experiment F[(1,61)= 27.70,
p < .0001;F,(1,9) = 10.89,p = .009]. Because the nonmemory task in
Experiment 2 required close perceptual analysis of the stimuli, and because
there was no language effect, we can rule out the possibility that English
speakerseemotion events differently or pay more attention to the manner
of motion. Rather, the conclusion seems inescapable that the apparently
nonlinguistic task used in Experiment 1 actually encouraged participants to
encode the scenes linguistically. Given this analysis, it is hardly surprising
that participants’ choices were consistent with the verb-conflation patterns
of their native language.

General Discussion

This study used a similarity-judgment task to investigate the degree to
which cross-linguistic differences in verb-conflation tendencies affected par-
ticipants’ conceptualizations of motion events. Experiment 1 showed that
when people are asked to remember a motion event for even a very short
period of time, the components of the event that they encode into memory
(MANNER Or PATH) are congruent with the verb-conflation patterns of their
native language. We also found that this language effect was task dependent.
In Experiment 2, we changed the procedure so that the “study” animation
and the two similarity-judgment variants were all presented simultaneously.
Under these conditions, we found that the language effect observed in
Experiment 1 disappeared, suggesting that in Experiment 1, participants had
been covertly using language to enhance their memory of the study scene.

Table II. English Monolingual Participants’ Mean Number of Manner Screens
Chosen, Experiment 2

Mean number of manner screens chosen

Non-memory conditionr( = 24) 5.1
Memory condition i = 39) 8.5
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These experiments clearly bear on the interpretation of linguistic rela-
tivity effects. Typically, work in this area is correlational in nature: a par-
ticular cross-linguistic difference is correlated with behavioral differences
among individuals from different linguistic communities. The studies rarely
report conditions under which the observed linguistic-relativity effect dis-
appears (although see Kay & Kempton, 1984, for a counterexample), leaving
one to speculate on the locus of interaction between language and behavior.
The experiments reported here reveal a task-dependent effect that strongly
suggests that when a task requires participants to hold information in mind,
they recruit language to rehearse the information.

It has been known for quite some time that people are much better in
memory tests when they can use language. For example, in a seminal experi-
ment, Bower, Karlin, and Dueck (1975) showed that participants’ recall of
nonsensical “droodles” was positively affected when verbal cues were given
during memory encoding. Line drawings depicting, for example, what looked
like two bird legs protruding from a hole were indecipherable until a cue
such as “an early bird got a very strong worm” was given. When given ver-
bal cues, participants were significantly better at recalling the pictures in the
experiment than when there were no verbal cues. Bawval. (1975)
argued that the verbal cues “aroused appropriate schemata” into which the
drawings could be placed—that is, the verbal cues provided a context for
interpreting the droodle—which helped participants interpret the pictures
and thus improved memory for them.

It makes sense that people would rely on a “linguistic encoding” stra-
tegy when trying to remember stimuli for which it is easy to generate lin-
guistic descriptions. In a recent study, Zelinsky and Murphy (2000) showed
that people make use of verbal labels to enhance their memory encoding of
familiar and easy-to-label objects when performing a short-term recognition
task. Zelinsky and Murphy presented participants with an array of four
pictured objects, followed very shortly afterward (2.5 s) by a probe picture
of a single object that participants had to indicate as being part of the orig-
inal set or not. They found that when participants were scanning the array,
they looked longer at pictures of objects with longer labels (e.g., “envelope”
versus “cup”), suggesting that in order to more readily perform the task, the
participants encoded the verbal labels of the objects into working memory.
When presentation conditions were manipulated so that participants did not
have to remember the objects, they did not manifest this pattern of looking
times, suggesting that they were not generating the labels of the objects.

It is worth highlighting that although the Zelinsky and Murphy
(2000) study differed from our own in that their task was explicitly a
memory task and their picture stimuli were easy to label, their results
converge with ours.
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The findings of the present study have important implications for how
much of the work reporting linguistic-relativity effects should be interpreted
and how future studies investigating questions of linguistic relativity are
designed. Some of the most compelling evidence for linguistic relativity
effects has come from studies in which an effect is observed in participants’
performance on a presumed nonlinguistic task. Typically, however, these
studies required participants to encode some set of stimuli into working mem-
ory in order to perform the task given to them. For example, a task used by
a number of investigators (e.g., Brown & Levinson, 1993; Levinson, 1996;
Pederson, 1995; Pederset,al., 1998) requires participants to remember an
array of toy animals in front of them, which are all facing in the same direc-
tion. The participant is then rotated 180 degrees and is asked to recreate the
array. The variable of interest is the direction that the animals face in the
reconstructed array. If the participant initially conceptualizes the animals fac-
ing to his/her right (i.e.relative frame of referengethen the participant
should reconstruct the array from memory so that the animals face to the par-
ticipant’s right. If, though, the animals in the original array are conceptualized
as facing north (i.eabsolute frame of referengehen the participant should
reconstruct the array so that the animals face north. Results from several of
these types of studies (Brown & Levinson, 1993; Pederson, 1995; Levinson,
1996; Pedersoet al., 1998) have shown that an individual's conceptualiza-
tion of spatial relations is strongly correlated with the way that individual’s
linguistic system encodes spatial frames of reference. That is, participants
from language communities in which an absolute frame of reference is pre-
ferred in language use tend to perform this nonlinguistic spatial task using an
absolute frame of reference, and participants from language communities in
which a relative frame of reference is employed in language use tend to per-
form this same task using a relative frame of reference. The results from the
present study suggest that such tasks are probably not entirely nonlinguistic.
Given the possibility that participants invoke language when they have to
remember information for even a brief period (such as the time it takes to turn
around and recreate an array), it seems eminently plausible that findings of
language affecting behavior arise in just those cases when language is used,
even covertly.

APPENDIX |

Instructions were as follows:

In this experiment, you will be asked to group different “movies” together
according to how similar they are. The movies are of objects moving through
an artificial environment. You will first see a single film clip. Please pay
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close attention to this film clip, and try to remember the details. When the
first clip is finished playing, it will disappear and you will see two more clips.
Your task is to say which of those two film clips is most similar to the
previous one.
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