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In six experiments, subjects read narratives describing varying spatial scenes with more than
one point of view. They were probed with questions about objects located in six directions from
each character’s point of view. Subjects’ response times were consistent with a one place-one
perspective rule. They seemed to form separate mental models for separate places and to take
a character’s perspective when there was only one relevant character in a scene, but they seemed
to take a neutral perspective when there was more than one probed point of view, rather than

switch perspectives.

From discourse describing spatial situations, readers
construct mental models of scenes in addition to mental
representations of the language of the text (see, e.g.,
Bransford, Barclay, & Franks, 1972; Bryant, Tversky,
& Franklin, 1992; Denis & Cocude, 1989; Franklin &
Tversky, 1990; Glenberg, Meyer, & Lindem, 1987; Mani
& Johnson-Laird, 1982; Morrow, Bower, & Greenspan,
1989; Morrow, Greenspan, & Bower, 1987, Perrig &
Kintsch, 1985; Taylor & Tversky, 1992). Mental models
contain information about the characters and objects in
a scene, their orientations and locations. The spatial in-
formation preserved in them includes categorical spatial
relations, such as those expressed in the words above, in
front of, north of, across from, and so on, and sometimes
it includes more analog information about distances. These
mental models appear to be rapidly updated and trans-
formed as narratives supply new information about ob-
jects, locations, and orientations. Experiments on the com-
prehension of spatial descriptions reveal processes
underlying spatial thinking as well as those underlying lan-
guage comprehension.

In many cases, readers’ performance indicates that they
have taken a specific perspective on a described scene
(Abelson, 1979; Black, Turner, & Bower, 1979; Bly,
1988; Bryant et al., 1992; Franklin & Tversky, 1990;
Glenberg et al., 1987). Switching perspective is time-
consuming and effortful (Black et al., 1979; de Vega,
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1991), yet the comprehension of discourse sometimes re-
quires it. The present experiments addressed how readers
do that. Subjects read narratives that described spatial ar-
rays around two characters, and they were queried about
the locations of objects from each character’s point of
view, as each character changed orientation. To avoid
confusion, we use point of view to refer to the viewpoints
of characters in the described scenes, and perspective to
refer to the viewpoints of readers of the described scenes.
Readers’ perspectives may or may not coincide with
characters’ points of view.

How might readers answer questions from each charac-
ter’s point of view? Previous research suggests that
readers would take each character’s perspective in turn.
The spatial situations of the present experiments were
based on those of Franklin and Tversky (1990) and Bryant
etal. (1992). In the prototypical case (Franklin &
Tversky, 1990), subjects read narratives that described
an observer oriented toward one object and surrounded
by other objects beyond the observer’s head, feet, back,
left, and right. The narratives then described the observer
facing each of the objects in turn, and the readers were
queried for the objects in all directions from the observer.
The readers apparently performed this task by adopting
the point of view of the character, using a three-
dimensional mental scaffolding, termed a spatial frame-
work (Franklin & Tversky, 1990), to keep track of the
objects as the character’s orientation changed.

According to the spatial framework analysis (Franklin
& Tversky, 1990), readers construct a spatial mental
model that consists of extensions of the three body axes,
and they associate objects to it. They then transform the
model as the narrative reorients the observer. The rela-
tive accessibility of the axes depends on characteristics
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of the body, characteristics of the peréeptual world, and
the relation of the observer to the perceptual world. This
theory is based in part on analyses of spatial language by
H. H. Clark (1973), Fillmore (1975), Gamham (1989),
Levelt (1984), Miller and Johnson-Laird (1976}, and
Shepard and Hurwitz (1984). For an upright observer,
the head/feet axis is most accessible because it is asym-
metric and because it is correlated with gravity, the only
asymmetric axis of the perceptual world. The front/back
axis, though uncorrelated with a permanent perceptible
axis of the world. has important behavioral and percep-
tual asymmetries. The right/left axis is not correlated with
an axis of the world, nor does it have salient asymmetries,
s0 it is the slowest of the three. In four experiments, when
the observer was upright, response times to identify ob-
jects at specified directions followed the spatial frame-
work pattern: times to the head/feet axis were fastest, fol-
lowed by times to the front/back axis, and then by times
to the right/left axis.

In subsequent experiments, the spatial situations and the
observer’s posture were varied, and the obtained patterns
of data were consistent with variations of the spatial frame-
work analysis. In some experiments, narratives described
reclining observers who changed orientation by rolling
from side to front to back to side (Franklin & Tversky,
1990}, When observers recline, no axis of the body is cor-
related with the gravitational axis, so the head/feet axis
loses its primacy. The physical, perceptual, and behavioral
asymmetries of the front/back axis loom larger than those
of the head/feet axis, primarily because the perceptual and
behavioral apparatus are oriented frontward. Thus, the
spatial framework analysis predicts that for the reclining
observer, the front/back axis should be fastest, followed
by head/feet and then left/right. This pattern of data was
obtained. Those experiments also served as a control for
a confounding in the upright experiments. In the upright
case, objects at head and feet never changed, and the
head/feet axis was fastest. In the reclining case, as be-
fore, objects at head and feet were constant, but that axis
was not fastest. It should also be noted that in several but
not all of these experiments, subjects were fastest at the
orientation (object faced) from which they had learned
the scene. However, the same pattern of data emerged
for all orientations. _

The spatial framework analysis includes a theory of how
perspective and orientation affect the retrieval of infor-
mation in described scenes. In the original experiments,
narratives described the observer as ‘‘you,”’ to induce the
reader to take the point of view of the observer. In sub-
sequent studies, readers also took the points of view of
an observer described in the third person, as well as that
of an inanimate object, when they were questioned about
other objects at specified directions from the third-person
observer or object (Bryant et al., 1992). In those cases,
the subjects could have taken the viewpoint of an outside
observer, looking onto the other person or central object,
but instead they took the viewpoint of the person or ob-
ject. The spatial framework pattern of response times was

also obtained in experiments in which subjects took the
external viewpoint of an outside observer looking at
another person surrounded by objects, when queried from -
the outside observer’s point of view (Bryant et al., 1992).
In the latter experiments, for some narratives, the scene
was described from the point of view of the internal ob-
server, and for other narratives, the scene was described
from the point of view of an external observer. The slight
differences in patterns of response times revealed that in
both cases, the subjects took the internal or external point
of view described in the narrative. Although there were
two possible points of view, the subjects were gueried
from only one within a narrative; thus, in those experi-
ments, they did not need to switch points of view.

In the experiments reported here, the subjects were re-
quired to respond alternately to two points of view within
a description. They read narratives describing objects lo-
cated with respect to two observers, or in one case, the
same observer at two different times. They were queried
with respect to each observer’s point of view within the
same narrative. The many previous experiments suggested
that subjects would switch points of view by adopting the
perspective of each of the observers in turn. If the sub-
jects did this, a spatial framework pattern of response
times should emerge for each observer, as in previous re-
search (Bryant et al., 1992; Franklin & Tversky, 1990).

To preview the present results, contrary to expectations,
for all but one of the described situations involving two
probed observers, the readers did not appear to take the
points of view of the two observers in turn. Rather, the
readers seemed to adopt neutral perspectives from which
inferences about both points of view could be derived.
There are several ways in which this could be done. Cne
would be to adopt an external but oblique or overview
perspective that would allow subjects to *‘view”’ both ob-
servers and all objects simultaneously in the three-dimen-
sional scene. Another would be to use a more abstract
perspective-free spatial model that would include both ob-
servers and ail objects and allow computation of the
probed spatial relations. Such a model would preserve the
spatial relations among observers and objects much as a
structural description preserves the spatial relations among
the parts of an object (see, e.g., Marr & Nishihara, 1978;
Pinker, 1984; Ullman, 1989). As a whole, such 2 model
would not be visualizable, but specific perspectives on
it could be visualized. Taylor and Tversky (1992) found
that readers formed perspective-free models of environ-
ments from reading either route or survey descriptions
of them and used these general models to derive answers
to perspective-laden questions.

If readers use perspective-free mental models or take
oblique perspectives, there would be no reason to expect
an upright spatial framework pattern of data. That pat-
tern depends on readers’ taking the perspective of charac-
ters in the scene and organizing the scene relative to their
own body axes. So if readers have no particular perspec-
tive or a perspective oblique to that of the observer(s),
the readers’ body axes would not serve as a basis for a
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mental framework. and the spatial framework predictions
about relative availability of axes would not apply. In this
case. all directions should be equally available (Franklin
& Tversky, 1990; Levine, Jankovic, & Palij, 1982). How-
ever. left and right frequently produce difficulties and
slower response times in many different situations (see,
e.g., Corballis & Beale, 1976; Farrell, 1979, Maki &
Braine. 1985; Maki. Grandy, & Hauge, 1979; Sholl &
Egeth, 1981), so it is possible that the head/feet and
front/back axes will be equally available but that left and
right may be slower due to confusion. Moreover, others
have suggested that in order to make left-right {parity)
judgments, people normally take the appropriate perspec-
tive (Cooper & Shepard, 1975; Parsons, 1987a, 1987b).
Thus, yet another possibility is that readers take an over-
view perspective, an oblique perspective, or no perspec-
tive except in making left/right judgments. For any of
those cases, the only differences that might be expected
are slower right/left times. We term this pattern of data
weak equiavailability.

In these situations, then, readers seem to do one of two
things. They can switch between smaller mental models,
each of which includes only one observer and relevant
objects, taking the observer’s perspective within each one.
Or they can use a more comprehensive mental model that
includes both observers and all relevant objects, taking
a neutral perspective that allows them to switch reference
points. These two alternatives seem to preserve different
kinds of cognitive economy. In the first alternative,
readers form two perspective-laden mental models, each
with a smaller number of objects and relations. They
retrieve these smaller models one at a time but must switch
between them. In the second alternative, readers can save
themselves the effort of switching between different men-
tal models by using a single integrated model containing
more objects and relations and switching reference points
within it. Thus, the cost of switching mental models can
be compensated for by incurring the cost of a larger and
more complex mental model. :

The present series of experiments consisted of succes-
sive attempts to induce readers to take the points of view
of each observer in turn in order to discover when readers
take observers’ perspectives and when they do not. The
first manipuiations derived from considerations of cog-
nitive economy: biasing sampling of one observer’s point
of view, and increasing the size and complexity of the
scene. In the later manipulations, the size and complex-
ity of the scene were left constant, and the spatial and tem-
poral structure of the scene were varied.

For most descriptions, not all information can be main-
tained simuitaneously within a reader’s focus of attention.
Instead, some aspects of a narrative are foregrounded,
by recency of mention or grammatical signaling devices
(Delancey, 1982; Morrow, 1985a; van Dijk & Kintsch,
1983; Wallace, 1982), by importance to the reader (de
Vega, 1991; Morrow et al., 1989), or by spatial prox-
imity to the current focus of attention in the scene (Glen-
berg et al., 1987). Foregrounded information is accessed
more quickly than background information. In Experi-
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ments 1, 2, 3, and 4, one of the two observers in each
narrative received special emphasis. This should induce
readers to foreground that observer, thus yielding shorter -
latencies for preparing to answer questions about that
observer.

EXPERIMENT 1
Same Place, Same Objects

In the first experiment, narratives described two ob-
servers who were standing together in the same environ-
ment and were surrounded by nearly the same set of
objects, but who were not necessarily facing in the same
direction. This was done to minimize the memory load,
or the size of the mental model needed to be kept in mind.
In the narratives, the observers periodically and indepen-
dently faced new objects. After each new orientation, the
readers were queried about the directions of all objects
with respect to each observer. If readers adopted the per-
spective of the observer queried in each question, the spa-
tial framework pattern should emerge for each observer.
In addition, because the narratives called one observer
“‘you,”" and the other observer by a proper name, readers
should foreground ‘‘you.’* If they did so, then preparing
to answer a question about *‘you’’ should be faster than
preparing to answer a question about the other observer,
independently of the adopted perspective.

Method

Subjects. Eleven subjects (5 men and 6 women) participated for
course credit in introductory psychology or for pay. None served
in any other study.

Narratives. One practice and six experimental narratives were
used. Each described two observers (one of whom was called
“‘you,"* and one of whom was given a one-syllable common first
name) standing together in the same scene but not necessarily fac-
ing the same object. Of the observers not labeled as **you,™ half
were male and half were female, and each name appeared in only
one scene. _

Each narrative was written in two parts. In the first, which was
printed on paper, a title and a {ist of the objects in the environment
were presented, followed by a description of six objects located
above, below, ahead, behind, left of, and right of cach observer.
For example, in one scene, you and Hank were on a2 Navy ship
and were surrounded by an anchor, a bell, an antenna, a cannon,
a lifeboat, and a flag. Other scenes were a hotel lobby, a museum,
a construction site, an opera house, and a barn, The beginring of
the bam description is' given here as an example:

You and your cousin Ted are visiting a farm and have wandered
into the barn. You and Ted have climbed onto a small hay loft sev-
eral feat off the barn floor. The wooden slats that the loft is made
of are just wide enough for two people to stand on, but there is
plenty of room on all sides. Beyond your head, 2 straight ladder
hangs lengthwise from hooks in the barn ceiling. From the way it
hangs, it lools a bit like a jungle-gym. Beyond your feet is ah over-
sized log. A crack runs the entire length of onc side. Beyond your
back is a woven hammock. It is suspended from two parallel beams
that run zcross the barn. Beyond your left is Ted. Beyond your front,
a long pitchfork lies atop some crates, The wooden handle can barely
be seen through the dint that has accumulated on it. Beyond your
right is a large barrel. The wood from which it is made is wet and
rotting. Beyond Ted's left, 2 loosely wound coil of rope dreops from
a wood peg in the bam wall. It is thick enough to lift a heavy piece
of machinery onto the hayloft. Beyond Ted's front is the pitchfork.
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Beyond Ted's head is the ladder. Beyoncf Ted ¥ right is you. Be-
vond Ted's back is the hammock. Beyond Ted's feet is the log.

Objects were chosen to be large so that they could be in one of
the designated directions simultaneously for both observers. Within
a scene, the sizes of objects and the distances between them were
alt approximately equal. The direction of an object was always given
with respect to ‘‘your’" point of view first.

The second portion of each narrative was written in blocks, each
of which consisted of text interspersed with 12 (2 observers X 6
directions) questions probing the directions of objects from ob-
servers. The first sentences of each block described the two ob-
servers as reorienting themselves in the scene, either continuing
to face the same object or turning to face either of the other two
objects around them on the horizontal ptane. The other observer
was always reoriented first. The observers never faced each other.
A visual detail of the object currently 1o ““your™ front was then
described, without explicitly mentioning “‘you' and referring to
the object descriptively (e.g, ‘the container’") rather than by name
{e.g., ‘‘the barrel’"). A filler sentence, referring to neither observer
and neither point of view, followed. As an example, one of the barn
reorientation descriptions, with supporting text, is given here:

You and Ted are both anxious to continue exploring the barn.
Ted wrns to face the hammock.

You turn to face the pitchfork.

Both the pointed end and the rounded tip of the handle stretch be-
yond the crates on which the tool lies.

One of the farmhands seems to be a bit lazy about returning things
to their proper places.

Procedure. The subjects studied the first portion of the narra-
tive for as long as they wished, until they knew the directions of
all obiects from both observers. They then returned the printed sheet
to the experimenter and completed the remainder of the narrative
on an IBM AT computer, Sentences appeared one at 2 time on the
computer screen, and subjects read all sentences at their own pace,
striking a key to advance to the next.

A question, presented in three parts, followed each filler sen-
tence of the narrative. The first part designated the observer ac-
cording to whose point of view the question was asked. The name
of the other observer or the word **YOU™" appeared in all capital
letters on the computer screen. The subjects were instructed to press
the space bar as soon as they felt that they were prepared o receive
a question about the designated person. The time to press the space
bar after the name appeared was RT1, or observer time. The ob-
server's name then disappeared from the screen and was replaced
by the second part of the question, which designated 2 direction
from the specified observer (**HEAD," “‘FEET,” “FRONT,"”
“BACK,"” “RIGHT," or “LEFT""}, The subjects were instructed
to press the space bar as soon as they knew which obiect was in
that direction from the specified observer. The time between the
appearance of the direction label and the depression of the space
bar was RT2, or direction time. The third part of the question
consisted of a list of all six objects surrounding the designated
observer from which the subject was to choose. The time to se-
lect an alternative from the list was RT3, or object ime. {When
both an observer and an object were in the same direction, the
nearer of the two—that is, the observer—was given as a choice.
The subjects were instructed about this.) The subjects were in-
structed to make all their responses as quickly as possible with-
out sacrificing accuracy.

A new detail sentence, a filler sentence, and a question followed.
After a block of 12 questions, the text reoriented both observers
independently and continued with a new block of sentences and ques-
tions. Within each narrative, there were three blocks of questions.

Design. The order of stories was counterbalanced across sub-
jects. The order in which the directions of objects were initially
introduced, the serial positions of objects in the list of choices for

questions, and the order in which the two observers faced the vari-
ous objects were randomized. The order of questions in a block
of 12 {2 observers X 6 directions) was randomized. except that
neither point of view was probed more than three times in a row.

Self-reports. After completing the set of narratives. the subjects
were given a questionnaire in which they were asked whether they
had experienced imagery during the experiment and what perspec-
tive(s) they took on the scenes. They were asked whether their
perspective was that of an observer, a survey view, or some other
perspective,

Results

Data were excluded from analyses for several reasons.
Response times for questions answered incorrectly (2.1%
of response times) were eliminated. One subject’s re-
sponse times were eliminated for one narrative because
he made more than 15% errors for that narrative. Very
slow response times (more than 2.5 standard deviations
from the observer X direction mean for a subject) con-
stituted 4.7% of the data and were eliminated. Because
variances were not equal across the various cells, a log
transformation was conducted on all data prior to analy-
ses in this and subsequent experiments.

Observer. RT1 data were subjected to a paired ¢ test
comparing the times that subjects took to prepare for a
question about the two observers. RT1 for “‘you”
{1.75 sec) was faster than it was for the other observer
(1.91 sec) [#(10) = 2.63, p < .05]. Observer was sig-
nificant for RT2+RT3 as well [F(1,10) = 7.47, MS, =
002, p < .05], with the times for ‘‘you’ (3.25 sec)
faster than those for the other observer (3.47 sec). Ob-
server times (RT1) for all experiments are reported in
Table 1.

Dimension. The data for RT3 were analyzed in a 2 (ob-
server) X 3 (dimension) repeated measures analysis of
variance (ANQVA). If subjects followed instructions and
pressed the key indicating direction (RT2) only after they
had retrieved the target object, RT3 would depend only
on the serial order of the correct answer in the list of al-
ternatives, which was randomized. Thus, if subjects were
following instructions, there should be no effect of ob-
server or dimension in RT3. Because spillover effects
were found, both here [F(2,20) = 4.74, MS§. = .043,
p < .05) and in other experiments, we report results for
the sum of RT2 and RT3. Means for the sum of RT2 and
RT3 for all experiments are displayed in Table 1.

Because the predictions that we are comparing are made
with respect to the head/feet, front/back, and right/left
dimensions, we report comparisons of dimension and not
direction. A 2 (observer) X 3 (dimension) repeated mea-
sures ANOVA on RT2+RT3 revealed significant effects
for both dimension [F{2,20) = 6.28, MS. = .055,
p < .01) and the dimension X observer interaction
[F(2,20) = 9.00, MS. = .091, p < .005]. By Tukey’'s
HSD comparisons, using a significance level of .05,
right/left (3.51 sec) was slower than both head/feet
(3.29 sec) and front/back (3.29 sec), and head/feet and
front/back did not differ. The same pattern was found for
the other observer, with right/left (3.84 sec) slower than
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" Table 1
Mean Response Times for All Experiments

Dimension (RT2 +RT3) 7
Head/ Front/ Right/

Feet Back Left
Observer (RT1)  (H) {F) (R) M Effects
Experiment 1: Same place, same objects, equal questions
You 1.75 329 328 317 325 H=F=R
Other observer 1.91¢ 329 329 384 347 (H=F)1<R
329 328 350t
(H=F<R®
Experiment 2: Same place, same objects, biased questions
You 2.06 276 299 375 317 F=H<R
Qther observer 2.25 .74 2.70 308 284 H=F=R
275 284 14i*
(H=F) <R
Experiment 3: Same place, different objects ;
You 322 31 359 395 377 (H=F)<R
Other observer 361 384 404 415 401 H=F=R
3.80  13.8i 4.05¢
Experiment 4: Different places
You .02 344 380 435 38 H<F<R
Other observer 3.28 355 418 460 4.0t H<F<R
350 399  4.48%
H<F<R
Experiment 5: One integrating place
Observer | 2.62 323 319 332 324 H=F=R
Observer 2 2.96 329 339 35 341 H=F=R
326 329 344
H=F=R
Experiment 6: Same place, one observer, two times
Earlier Time 1.89 420 421 464 435 H=F=R
Later time 2.16% 414 390 442 415 H=F=R
4.7 406 433 4.25
H=F=R

*These effects interpret the main effect for the H, F, and R entries of each row (condi-
tion); e.g., 3.29 vs. 3.28 vs. 3.17). They arc bassd on post hoc tests. se ef-
fects interpret the main effect for the H, F, and R entries averaged over condition (e.g.,

3.29 vs. 3.28 vs. 3.50). They are based on post hoc tests. *p < .05.

tp < .00L.

both head/feet (3.29 sec) and front/back (3.29 sec} by
Tukey’s HSD comparisons. No differences were obtained
for “*you.”

Self-reports. All subjects reported experiencing imag-
ery when reading the narratives and answering questions.
Three of the 11 subjects reported consistently taking the
perspective of one or both of the observers. Six subjects
reported taking mainly a survey perspective, as if look-
ing down on the observers and objects from above. Each
of the other subjects said that they adopted different per-
spectives at different times. In all cases, there was no sig-
nificant relation between self-report and individuals’
response time patterns. This pattern is similar to that
obtained in subsequent studies. Thus, self-reports will not
be reported for the remaining experiments.

tp < 0L

Discussion

Readers appeared to construct spatial mental models
from the descriptions and use them to answer questions
about objects located in various directions from observers.
They easily and rapidly answered questions from new
orientations, where the array of objects relative to the ob-
servers had to be inferred. Because the spatial frame-
work pattern of response times did not appear, there was
no indication that readers adopted the points of view of
the two observers. Rather, the response times indicated
that readers used more general mental models, includ-
ing both observers, and took neutral perspectives. The
only effect of dimension was that lefi/right was slower
than the other dimensions, which is consistent with weak
equiavailability.
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Of course, when some differences are not significant,
the issue of power arises. This experiment was modeled
on one that has produced differences many times over,
but in a situation that differed critically. The actual dif-
ferences between times for head/feet and times for front/
back were nil. Moreover, this pattern appeared in four
additional experiments in this series and disappeared in
a fifth, and an explanation for when differences did and
did not occur will be provided.

The narratives gave precedence to *‘you” over the other
observer. Preparing to respond to ‘‘you’’ took less time
than did preparing for the other observer, and actual re-
sponses to “‘you’" were faster than those to the other ob-
server, indicating that readers foregrounded *‘you."” This
result is consistent with previous studies involving multiple
characters, in which subjects foregrounded the character
who was signaled by the text as primary or whose ex-
perience the text followed (de Vega, 1991: Morrow,
1985b; Stark, 1986).

EXPERIMENT 2
Same Place, Same Objects, Biased Questions

In Experiment 1, readers seemed to adopt neutral per-
spectives rather than take the perspective of each observer
in turn. They also foregrounded the observer called
““you,” The spatial situation in Experiment 2 was the
same as that in Experiment 1, with one change: instead
of equal numbers of questions for *‘you’” and the other
observer, 75% of the questions were about the other ob-
server. This manipulation could have two effects. First,
by emphasizing the other observer, it could induce readers
to adopt that perspective. This would allow readers to use
a spatial framework for organizing the space around that
observer and for answering most of the questions. If sub-
jects do adopt that perspective, a spatial framework pat-
tern of response times should emerge for questions about
the other observer. The second effect such a manipula-
tion might have is to neutralize the foregrounding of
“‘you'* or even switch foregrounding of *‘you™ to the
other observer.

Method .

Subjects. Ten subjects (4 men and 6 women) participated to ful-
fill an introductory psychology course requirement or for pay. None
had served in Experiment 1.

Narratives and Procedure. The narratives and procedures were
identical to those of Experiment 1, except that 25% of the ques-
tions {i.e., 3 questions within a block of 12) referred to “*you’* and
75% (9 questions per block) referred to the other observer. The
subjects were not told that this would be the case, but before they
began the experimental narratives they were given a practice nar-
rative in which 75% of the questions referred to the other observer.
Questions to be asked within a block were selected with the foi-
lowing constraints. (1) Across all stories, the set of questions for
either point of view consisted of an equal number of questions about
each direction. (2) All directions were probed for the other observer
within each block.

Results

Unacceptable data were discarded according to the cri-
teria used in Experiment 1. Errors constituted 3.9% of
the data. One narrative for each of 2 subjects and 2 nar-
ratives for each of 2 other subjects were discarded be-
cause the error rates for those narratives exceeded 15%.
Response times more than 2.5 standard deviations from
a subject’s observer X direction mean constituted 6.0%
of the data. Only the first instance of an observer X direc-
tion question within a block was included in the analyses.

Observer. A paired ¢ test did not reveal differences be-
tween RT1 for **you’’ (2.06 sec) and the other observer
(2.25 sec). A second test, however, was conducted with
only the last narrative completed by each subject. We rea-
soned that subjects realized by this time that the other ob-
server was more likely to be probed, whereas they may
not have realized this for earlier stories. In this second
analysis, RT1 to the other observer (2.05 sec) was sig-
nificantly faster than to “‘you’” (2.45 sec) [¢+(9) = 2.32,
p < .05). A repeated measures ANOVA on RT2+RT3
revealed no effect of observer, either for all stories or for
only the last one.

Dimension. A 2 {(observer) X 3 (dimension) repeated
measures ANOVA revealed an effect of dimension for
RT2+RT3 [F(2,18) = 4.93, MS. = .002, p < .05]. By
a Tukey's HSD procedure, right/left (3.42 sec) was found
to be slower than both head/feet (2.75 sec) and front/back
(2.85 sec) (p < .01). Front/back and head/feet did not
differ from each other, and dimension did not interact with
observer.

Discussion

Experiment 2, which emphasized the point of view of
the other observer, was designed to provide circumstances
more conducive to the use of a spatial framework than
those in Experiment . Since three quarters of the probes
asked about one of the observers, it seemed advantageous
for readers to take that observer’s perspective. This ma-
nipulation was ineffective. The spatial framework pattern
of data did not emerge, even for the observer who was
biased. The only effect of dimension was slower times
for the right/left axis, which was consistent with weak
equiavailability and indicative of use of a more general
mental model.

Biasing the percentage of probes for the point of view
of the other observer did neutralize the foregrounding of
““you,”” and by the end of the experiment, it led to the
foregrounding of the other observer. This apparently oc-
curred because there were so many more questions for
the other observer than for ‘*you,”” and it occurred in spite
of the fact that the descriptions emphasized “‘you.”’

EXPERIMENT 3
Same Place, Different Objects

Experiments I and 2 involved a relatively small num-
ber of surrounding objects. The readers did not seem to



