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We interact with objects in a variety of ways: We rec-
ognize them, we act on them, and we speak about them. 
Each of these processes requires selecting an intended 
object from a set of nonintended objects. For example, 
with respect to recognition, if I want to make a phone call, 
I need to distinguish my cell phone from the objects sur-
rounding it on my desk. With respect to language, I can 
convey the location of the cell phone to a listener who may 
want to use it. For example, I could spatially relate it to 
another object in the scene, as in The cell phone is behind 
the book. In this description, the cell phone is the located 
object, and the book is the reference object. Selection in 
this case includes not only the located object, but also the 
reference object, given the many objects surrounding the 
cell phone. Indeed, one could describe the cell phone’s 
location in different ways, depending on the reference ob-
ject selected, such as to the left of the monitor, in front of 
the coffee cup, or at the corner of the desk. The goal of the 
present article is to more closely investigate conditions in 
which a reference object must be selected in the presence 
of an additional distractor. We are specifically interested 
in the degree to which the presence, placement, and prop-
erties of multiple objects are evaluated during reference 
object selection.

The Role of Salience in 
Reference Object Selection

It is typically assumed that a reference object is selected 
on the basis of properties that make it salient relative to 
other surrounding objects, and therefore easy to find 
(de Vega, Rodrigo, Ato, Dehn, & Barquero, 2002; Miller 
& Johnson-Laird, 1976; Talmy, 1983). Such an assump-

tion is consistent with work in communication that argues 
that referential descriptions that include distinct attributes 
that make an object stand out in contrast to surrounding 
objects are particularly helpful in disambiguating the in-
tended referent (Brown-Schmidt, Byron, & Tanenhaus, 
2005; Eberhard, Spivey-Knowlton, Sedivy, & Tanenhaus, 
1995; Olson, 1970). For example, Olson argued that a 
speaker would describe the same small round white block 
as the white one when in the context of a small round black 
block, and as the round one when in the context of a small 
square white block.

There are many possible properties that could poten-
tially define salience, including perceptual, conceptual, 
and spatial features. With respect to perceptual features, 
Talmy (1983) argued that the spatial description The bi-
cycle is near the house is more acceptable than The house 
is near the bicycle because the house is larger and more 
permanently situated, rendering it a more stable and hence 
more preferred reference object. In addition to size and 
stability, Talmy argued that reference objects may have 
greater geometric complexity. In addition, using a corpora 
of spatial descriptions, de Vega et al. (2002) found that 
reference objects were more likely to be (1) inanimate, 
(2) solid in their consistency, and (3) whole entities or 
mass objects (e.g., a beach or an ocean) rather than parts 
of an object. Blocher and Stopp (1998) defined salience 
with respect to color, shape, and size. Finally, for spatial 
sentences including multiple reference objects, Plumert, 
Carswell, De Vet, and Ihrig (1995) showed that the order 
of mention was hierarchical, either moving from the larg-
est units to the smallest when giving directions (e.g., look 
in the basement in the laundry room on the washing ma-
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nipulated whether a distractor was present in displays con-
taining located and reference objects. When the distractor 
was present, its placement relative to the other objects was 
manipulated. Figure 1 shows three possible locations of 
the distractor (differentiated as D1, D2, and D3), although 
only a single distractor was shown on any given trial. The 
task was to determine whether a description such as L is 
above R was acceptable for a given display. Spatial terms 
such as above refer to space surrounding the reference 
object that is delineated into regions (Hayward & Tarr, 
1995; Logan & Sadler, 1996). In Figure 1, D1 is in the 
good region, directly above R; D2 is in the acceptable re-
gion, above and off to the side of R; and D3 is in the bad 
region, not in an above relation at all. Given the place-
ment of L in an acceptable region in Figure 1, D1 is in a 
region that better exemplifies the above relation; D2 is in 
the same region, and is thus an equivalent example of the 
above relation; and D3 does not exemplify above at all. If 
the relation between the distractor and the reference ob-
ject is computed, then one might expect judgments of the 
relation between the located object and reference object 
to differ as a function of whether the relation between the 
distractor and reference object is a better, equivalent, or 
poorer example of above. However, Carlson and Logan 
found that performance was not influenced by the place-
ment of the distractor across these regions. On the basis 
of these results, and consistent with Logan and Compton 
(1996), Carlson and Logan argued that whereas the dis-
tractor had an impact on finding the relevant objects in 
the display, there was no evidence that its placement was 
processed (see also Greenspan & Segal, 1984).

Overview of the Experiments
The present study sought evidence for the processing 

of the presence, placement, and properties of the distrac-
tor with different stimuli and across different tasks. With 
respect to stimuli, the displays used by Carlson and Logan 
(2001; see also Logan & Compton, 1996) were made up 

chine in a measuring cup) or in the reverse order from 
smallest to largest when providing descriptions.

With respect to conceptual features, Talmy (1983) sug-
gested that a reference object would be less recently intro-
duced to a scene than the other objects. Another type of 
conceptual feature is the functional relationship between 
the located and reference objects. For example, Carlson-
 Radvansky and Tang (2000) found that participants rated 
sentences as more acceptable descriptions of scenes contain-
ing two objects when the objects performed a typical inter-
action (i.e., a mustard bottle above a hamburger) than when 
they did not (a pesticide bottle above a hamburger). (For re-
views of similar object effects on spatial language, see Carl-
son & van der Zee, 2005; Coventry & Garrod, 2004.)

With respect to spatial features, Craton, Elicker, Plumert, 
and Pick (1990) showed that children prefer to choose refer-
ence objects that stand in a front/back rather than left/right 
relation to the located object. This pattern is consistent with 
a larger literature showing preferences for the above/below 
vertical axis and front/back horizontal axis over the hori-
zontal left/right axis, on the basis of correspondences with 
gravity (for above/below) and our typical regions of move-
ment and perception (for front/back) that help to distinguish 
these axes (Clark, 1973; Fillmore, 1971). In addition to 
these across-term preferences, there are also within-term 
preferences, such that some configurations are deemed bet-
ter examples of a given spatial term than others (Hayward 
& Tarr, 1995; Logan & Sadler, 1996); for example, the de-
scription X is above O is preferred for a scene containing 
an “X” directly above an “O” over a scene containing an 
“X” diagonally above and to the left of “O.” Relative dis-
tance also influences reference object selection, with closer 
objects being preferred (Hund & Plumert, 2007). Finally, 
for descriptions containing multiple landmarks, Plumert, 
Ewert, and Spear (1995; see also Plumert, Carswell, et al., 
1995) showed that 3- and 4-year-olds found it easier to pro-
vide descriptions that included support relations (e.g., It’s 
in the basket on the table) over proximal relations (e.g., It’s 
in the basket next to the table).

Selecting a Reference Object 
in the Presence of a Distractor

The research described above identified various per-
ceptual, conceptual, and spatial features that may all po-
tentially combine to make an object salient, with such 
salience presumably rendering the object more likely to 
be selected as a reference object. This work all presumes 
that attributes of all of the objects in a given scene are 
compared and contrasted on (at least some of) these di-
mensions prior to selection. However, the evidence that 
the features of the other candidate objects (e.g., distrac-
tors) are processed is largely indirect, based on inferences 
drawn from the reference object that was ultimately se-
lected. In the present article, we systematically manipu-
lated the presence, placement, and properties (perceptual, 
conceptual, spatial) of a distractor in a more direct test of 
whether these attributes are processed.

In a prior study, Carlson and Logan (2001) tested 
whether the spatial relation between a distractor and the 
reference object was computed. Across trials, they ma-
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Figure 1. Illustration of placements of a located object (L), ref-
erence object (R), and three possible distractors (D1, D2, and D3). 
On any given trial, only one of the distractors was presented.
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a bottle of pesticide and a hamburger). Across scenes, the 
orientation of the objects was manipulated, so that some-
times the bottle was pointing downward in a position to en-
able one to successfully squirt the contents onto the ham-
burger, and sometimes the bottle was pointing upward, 
with the nozzle away from the hamburger. Importantly, 
the spatial configuration between the objects remained 
the same. There were two critical findings. First, in some 
conditions, ratings for the same spatial relation were lower 
when the objects interacting were atypical (e.g., pesticide 
and hamburger) than when they were typical (e.g., mus-
tard and hamburger). Second, and more strongly, ratings 
for the same spatial relation were lower if the objects were 
depicted as not interacting (e.g., mustard pointing away 
from hamburger) than when they were depicted as inter-
acting (e.g., mustard pointing toward hamburger).

To assess whether the properties of the distractor were 
processed during reference object selection, in Experi-
ments 1 and 2, the objects were depicted as interacting, and 
the typicality of the interaction was varied. Experiment 3 
manipulated both whether the objects were depicted as 
interacting and the typicality of the objects. Across the 
experiments, systematic effects due to typicality and to the 
depicted interactions among the objects would be indica-
tive of the processing of the functional properties of the 
distractor in addition to its presence and placement.

EXPERIMENT 1

The goal of Experiment 1 was to assess whether the 
presence, placement, and properties of a distractor would 
be processed when using photos of real objects that were 
presented in an interactive manner. Following Carlson 
and Logan (2001), we used an untimed acceptability rat-
ing task. We also used the display configurations from 
Carlson and Logan (2001); these are shown in Figure 2. 
The two major columns correspond to the placement of 
the located object in either a good region directly above 
the reference object (designated LG) or in an acceptable 
region above but to the side of the reference object (des-
ignated LA). Within each major column, condition labels 
and sample displays are provided; for the displays, the po-
sitions of the boxed letters indicate their placement in the 
configuration (L, located object; R, reference object; D, 
distractor). The rows of the table correspond to the vari-
ous placements of the distractor. Specifically, row 1 shows 
the configurations with the distractor absent; row 2 shows 
configurations with the distractor placed in a good region; 
row 3 shows configurations with the distractor in an ac-
ceptable region; and rows 4 and 5 show configurations 
with the distractor placed in the bad region.1

If the presence of the distractor is processed, then rat-
ings for distractor-absent configurations should be higher, 
reflecting greater acceptability, than ratings for distractor-
present configurations, independent of distractor place-
ment. This would replicate the findings observed by Logan 
and Compton (1996) and Carlson and Logan (2001). If 
the placement of the distractor is processed, then effects 
within the distractor-present configurations should be 
observed. Specifically, holding constant the placement 

of random consonant letters that do not typically inter-
act. Indeed, vowels were excluded, to avoid the incidental 
presentation of words or pseudowords. However, con-
siderable research has shown that object properties and 
the depicted interaction between the objects have a sig-
nificant impact on the judgments of spatial relations (for 
a review, see Coventry & Garrod, 2004). For example, 
with respect to projective spatial relations such as above, 
Carlson-Radvansky and Tang (2000) showed that ratings 
of acceptability were significantly affected by whether the 
objects were depicted in a manner consistent with the way 
in which they interact, suggesting that participants were 
not only assessing the spatial relation between isolated ob-
jects, but also assessing their functional properties. These 
effects have also been observed when participants were 
asked to place a located object above/below a reference 
object; such placements were significantly affected by 
the functional interaction between the objects (Carlson-
Radvansky, Covey, & Lattanzi, 1999). Similarly, Carlson 
and Kenny (2006) have reported data that suggest that 
participants simulate interactions between objects while 
interpreting their spatial relation. Given these stimulus 
effects, Experiment 1 sought evidence for processing of 
the distractor using objects that interact. The critical ques-
tion was whether effects due not only to the presence of 
the distractor, but also to its placement and its properties, 
would now be observed.

With respect to task, Herskovits (1986) has claimed that 
on communicative grounds one would not use L above R 
to describe the relation between “L” and “R” in Figure 1 in 
the presence of D1, because D1 stands in better above rela-
tion with respect to “R.” This claim is from the perspective 
of a speaker; however, the tasks employed previously (see 
Carlson & Logan, 2001; Logan & Compton, 1996) were 
from the perspective of a comprehender who was provided 
with sentences that specified the located object and refer-
ence object, and who simply determined the acceptability 
of these sentences as descriptions. Thus, the goal of Ex-
periment 2 was to assess the generality across tasks of 
the effects observed in Experiment 1, while also more di-
rectly testing Herskovits’s claim from the perspective of a 
speaker. Specifically, participants were shown the displays 
of objects from Experiment 1 and were asked to describe 
the location of a given object. Note that this is equivalent 
to the example in the introduction in which there are mul-
tiple objects that can serve as reference objects, resulting 
in the need for selection. In the experimental displays, one 
of the objects was presumed to be the preferred reference 
object on the basis of its salience on perceptual and con-
ceptual grounds and physical properties. The critical ques-
tion was whether there would be systematic changes in the 
selection of this salient object as the reference object as a 
function of the placement and properties of the other, less 
salient candidate reference object.

Finally, across all experiments, we manipulated the 
functional properties of the distractor and the located and 
reference objects, and the manner in which they were de-
picted. In Carlson-Radvansky and Tang (2000), the scenes 
contained objects that interacted either typically (such as a 
bottle of mustard and a hamburger) or atypically (such as 
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ticipants are rating an acceptable above relation between 
the located object and reference object in the presence of 
a good above relation between the distractor and reference 
object (Herskovits, 1986). Further, it is possible that there 
may be differences when the distractor is in an accept-
able (LA/DA) versus a bad (LA/DB1, LA/DB2) region. 
Of particular interest is configuration LA/DB1, in which 
the participants rate an acceptable above relation between 
located object and reference object in the presence of a 
good above relation between the distractor and located 

of the located object in a given region, one can assess 
whether ratings were influenced by the distractor’s place-
ment. The best test of this is within the displays in which 
the located object is in an acceptable region, comparing 
across placements of the distractor in the good (LA/DG), 
acceptable (LA/DA), and bad (LA/DB1, LA/DB2) regions 
(see Figure 2). If the relation between the distractor and 
the reference object is computed, then ratings should be 
lower, reflecting less acceptability, when the distractor is 
in a good region (LA/DG), because in this condition, par-
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Figure 2. Display configurations used in Experiments 1 and 2, comprised of distractor placement 
(absent, in good region, in acceptable region, in bad region) and located object placement (in good 
region, in acceptable region). The display and condition column provides a label for the configuration, 
and illustrates the configuration, with L  placement of the located object, R  placement of the ref-
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rating and standard errors for Experiment 1 and the mean percent and standard error corresponding 
to selection of the salient object as reference object for Experiment 2. Typ, typical; atyp, atypical.
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ceptable region, with placement of the distractor in a good region 
(LA/DG), an acceptable region (LA/DA), or a bad region (LA/DB1 
and LA/DB2).

Procedure. The sequence of events on each trial was as fol-
lows: A fixation point was presented in the center of the screen for 
500 msec, followed by the sentence The [target] is above the [refer-
ence object]. The sentence appeared for 2,000 msec, the screen was 
then blank for 500 msec, and then the display was presented along 
with an acceptability rating scale. The task was to rate the accept-
ability of the sentence as a description of the picture. The scale was 
centered at the bottom of the screen within a teal box that segregated 
it from the scene. The midpoint and endpoints of the scale were num-
bered and labeled, with 1 corresponding to bad, 5 corresponding 
to acceptable, and 9 corresponding to good. The display remained 
present until participants made their response by typing their rating 
using the side numerical keypad.

Results and Discussion
Figure 2 provides the displays, the condition labels, and 

the corresponding mean acceptability ratings and standard 
errors as a function of the placement of the located object, 
the placement of the distractor, and the typicality of the 
located object/distractor. Given the complexity of the re-
sults, Table 1 presents the designs and inferential statistics 
for the critical analyses for Experiment 1; we focus on 
the theoretically important findings in the text. Analyses 
subscripted with 1 used participants as the random fac-
tor; analyses subscripted with 2 used items as the random 
factor.2 A significance level of p  .05 was adopted for 
all analyses, unless otherwise noted. Critical differences 
among conditions were computed for follow-up tests for 
main effects and interactions, based on 95% confidence 
intervals constructed using the mean square error term 
from the relevant main effect or interaction (Loftus & 
Masson, 1994); these significant differences are indicated 
in the text with “ ” and “ ”; “ ” indicates no significant 
difference between conditions. Partial eta squared ( p

2) is 
reported as an indication of effect size, describing the pro-
portion of variance that is attributable to a given factor.

Is the presence of the distractor processed? The pres-
ence of the distractor was processed, as was reflected in 
significantly lower ratings for distractor- present displays 
(M  6.6) than for distractor-absent displays (M  7.4), 
despite the fact that the spatial descriptions specified which 
objects (located and reference objects, not distractor) were 
to be evaluated.3 Distractor presence interacted with the 
placement of the located object, such that the presence of 
the distractor had a stronger influence when the located ob-
ject was in the acceptable region [mean difference (pres-
ent  absent)  1.0] than when it was in the good region 
[mean difference (present  absent)  .5]. This offers an 
initial suggestion that the distractor’s relation to the refer-
ence object was also being computed and compared against 
the located object’s relation to the reference object.

Is the placement of the distractor processed? The pro-
cessing of the placement of the distractor is indicated if 
ratings for a given configuration of located and reference 
objects vary as a function of whether the distractor is in a 
better, equivalent, or less acceptable relation with the ref-
erence object in the display. Two sets of contrasts illustrate 
that the placement of the distractor was processed. First, 
holding constant placements of the located object in the 

object (see Figure 2). A reduction in ratings for this condi-
tion would indicate that the distractor’s relation with the 
located object is also computed, with a consequent impact 
on the interpretation of a spatial relation.

Finally, because Carlson-Radvansky and Tang (2000) 
found that the typicality of the interaction between the 
objects influenced the interpretation of spatial relations in 
some conditions, the displays consisted of trios of objects 
that included a given reference object and two objects that 
interacted with this reference object, one typically and one 
atypically (e.g., a hamburger as reference object, a bottle 
of mustard that interacts typically; a bottle of pesticide 
that interacts atypically). Appendix A provides thumbnail 
sketches of the trios of reference objects and typical and 
atypical objects. For each display, the located object could 
be the typical object with the distractor as the atypical 
object, or the located object could be the atypical object 
with the distractor as the typical object. An effect due to 
object typicality would indicate that the functional fea-
tures of the distractor were also processed. For example, 
holding constant the display configuration, if ratings were 
lower when the located object was the atypical object and 
the distractor was the typical object, this would suggest 
that participants were assessing the functional interaction 
among the set of objects, and that this had an impact on 
the assessment of the spatial relation.

Method
Participants. Thirty-nine University of Notre Dame undergradu-

ates participated in exchange for partial course credit. All of the 
participants provided informed consent.

Stimuli. Displays were presented using the e-Prime programming 
software (Psychology Software Tools, Inc). Eight sets of objects 
were used; these are shown in Appendix A. The objects consisted 
of photographs of real objects from Carlson-Radvansky and Tang 
(2000) and from the Internet, displayed as 24-color bitmaps on a 
17-in. monitor at 640  480 pixel resolution. Each set contained 
three objects: a predetermined reference object and two objects that 
interacted with the reference object, one typically and one atypically. 
The reference object differed in shape and was the largest object 
(on average, 3.85  3.98 mm; average area, 15.32 mm2), whereas 
the typical and atypical objects were similar in shape and size [on 
average, 4.13  2.13 mm; average area, 8.80 mm2; t(7)  2.48, 
p  .05, one-tailed, for the difference in area between the reference 
object and the typical and atypical objects]. The configurations that 
were used are shown in Figure 2. An object in a good above relation 
was placed at a distance of 68.4 mm directly above the center of 
the reference object. An object in an acceptable above relation was 
positioned above and to the left or right of the reference object at 
a distance of 94.2 mm (from center to center). An object in a bad 
above relation was placed to the left or right of the reference object 
at a distance of 64.8 or 129.6 mm.

Design. Each participant completed 128 trials, consisting of 32 
trials in which the distractor was absent and 96 trials in which the 
distractor was present. The distractor-absent trials were constructed 
by crossing the following factors: 2 (typicality of the located object/
distractor)  2 (placement of located object: good vs. acceptable 
region)  8 (stimulus sets). The distractor-present trials were con-
structed by crossing the following factors: 2 (typicality of target/
distractor)  6 (display configurations)  8 (stimulus set). The six 
display configurations were jointly defined by the placements of 
the located object and distractor; these are illustrated in Figure 2. 
Specifically, the located object could appear in a good region, with 
placement of the distractor in an acceptable region (LG/DA) or in 
a bad region (LG/DB), or the located object could appear in an ac-
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as a distractor property; in Experiment 3, both typicality 
and the depicted interaction between the objects are exam-
ined as additional tests of the processing of the properties 
of the distractor.

EXPERIMENT 2

Experiment 2 examined whether the effects of distrac-
tor presence, placement, and properties would be observed 
using a different task. The task used previously (see Carl-
son & Logan, 2001; Logan & Compton, 1996) involved 
providing the spatial description to participants and asking 
them to evaluate the spatial relationship between a given 
located object and a given reference object. This type of 
task has been referred to as a verification task by Logan 
and Sadler (1996). In contrast, the predictions made by 
Herskovits (1986) regarding the suitability of a reference 
object as a function of the placement of a distractor were 
in the context of a production task in which the target is 
given but the reference object may be selected. Logan and 
Sadler referred to this as a relation judgment task. Impor-
tantly, Logan and Sadler argued that the same processes 
occur within these different routines. Thus, one might also 
expect to observe effects of the presence, placement, and 
properties of the distractor within a production task.

In Experiment 2, participants were shown the scenes 
from Experiment 1, along with a query that identified the 
located object (e.g., Where is the mustard?), followed by 
the frame The mustard is _____. The task of the partici-
pants was to finish the description, with no restrictions 
on their completions. The main dependent variable was 
the frequency with which participants selected the salient 
object as reference object, as a function of the presence, 

acceptable region and comparing across placements of the 
distractor, the pattern of ratings was LA/DB2 (M  5.5)  
LA/DB1 (M  4.7)  LA/DA (M  5.1)  LA/DG (M  
4.2). Second, holding constant placement of the located 
object in the good region and comparing across place-
ments of the distractor, the pattern of ratings was LG/DB 
(M  8.4)  LG/DA (M  8.2). In both contrasts, as the 
relation between the distractor and the reference object 
improved (placements from within a bad region to an ac-
ceptable region to a good region), ratings of the relation 
between the located object and reference object decreased. 
This pattern suggests that relations between the distractor 
and the other objects were being computed and compared 
with the relation with the located and reference objects, 
following Herskovits (1986). This is counter to the finding 
by Carlson and Logan (2001) using isolated letters.

Are the properties of the distractor processed? Distrac-
tor properties were operationalized as the typical or atypi-
cal nature of the interaction between the objects (Carlson-
Radvansky & Tang, 2000; see also  Carlson-Radvansky 
et al., 1999). As reflected in Table 1, there were signifi-
cant effects of typicality in the items analyses (but not 
participants analyses) that provide weak support for the 
idea that the properties of the distractor were processed. 
Specifically, ratings were lower when the distractor was 
the more typical object: in the distractor presence analy-
sis (located object atypical/distractor typical [M  6.9]  
located object typical/distractor atypical [M  7.0]) and 
in the distractor placement analysis for located object in 
the good region (located object atypical/distractor typi-
cal [M  8.2]  located object typical/distractor atypical 
[M  8.4]). Note, however, that the size of these effects is 
quite small. In Experiment 2, typicality is again assessed 

Table 1 
Analysis Design and Inferential Statistics for Experiment 1

Crit.
Effect  F1  df  MSe  p

2  F2  df  MSe  p
2  Diff.

Distractor Presence
2 (dis. presence)  2 (loc. obj. placement)  2 (loc. obj. typicality)

Dis. presence 41.0 1,38 1.14 .52 404.4 1,6 .02 .99
Loc. obj. placement 159.9 1,38 4.84 .81 7,470.5 1,6 .02 .99
Typicality n.s. 9.8 1,6 .01 .74
Dis. presence 

loc. obj. placement 16.3 1,38 .41 .30 93.4 1,6 .01 .94 .30
Typicality  dis. presence n.s. n.s.
Typicality  loc. obj. placement n.s. n.s.
Typicality  loc. obj. placement 
 dis. presence n.s. n.s.

Distractor Placement
Located Object in Acceptable Region, Placement of Distractor Varies

4 (dis. placement: good, acceptable, bad1, bad2)  2 (typicality of loc. obj./dis.)

Dis. placement 14.9 3,114 1.49 .28 62.7 3,18 .07 .91 .50
Typicality n.s. n.s.
Typicality  dis. placement n.s. n.s.

Located Object in Good Region, Placement of Distractor Varies
2 (dis. placement)  2 (typicality of loc. obj./dis.)

Dis. placement 4.5 1,38 .33 .11 7.2 1,6 .03 .55
Typicality n.s. 7.3 1,6 .02 .55
Typicality  dis. placement n.s. n.s.

Note—dis., distractor; loc. obj., located object.



246    CARLSON AND HILL

down as a function of whether the located object was typi-
cal (top panel) or atypical (bottom panel). Note that the 
overall pattern is very similar across panels (compare sum-
mary means), suggesting that the typicality of the located 
object played a negligible role in participants’ selecting the 
type of spatial description. The most frequent descriptions 
were environmental, followed by 1T1O descriptions.

Evaluating the presence, placement, and proper-
ties of the nonsalient object. To evaluate whether the 
presence, placement, and properties of the nonsalient object 
were processed, we examined the descriptions containing a 
reference object in more detail, comparing the percentage 
of selection of the salient object as reference object across 
display conditions, following the analyses used in Experi-
ment 1. When a description included more than one refer-
ence object, we coded whether the first-mentioned object 
was the salient object (see Mainwaring, Tversky, Ohgishi, 
& Schiano, 2003, and Taylor & Tversky, 1996, for accord-
ing priority to the first-mentioned element in a complex de-
scription). These analyses were based on the data for the 25 
participants who contributed descriptions containing refer-
ence objects in all display conditions; other participants had 
at least one empty cell, due to exclusive use of environmen-
tal descriptions. Mean percentages and standard errors for 
selection of the salient object as the reference object are 
provided in Figure 2. Given the complexity of the results, 
Table 3 presents the designs and statistics for the critical 
analyses for Experiment 2; we focus on the theoretically 
important findings in the text.

Is the presence of the nonsalient object processed? 
When the located object was in the good region, the salient 
object was selected more often when it was the only object 
in the display (M  100%) than when the nonsalient object 
was also present (M  90%) (Z  3.0, p  .003).4 Simi-
larly, when the located object was in the acceptable region, 
the salient object was selected more often when it was the 
only object in the display (M  100%) than when the non-
salient object was also present (M  36%) (Z  4.3, p  
.001). Whereas it may not be surprising (although it was 
not obligatory) that there was a drop in the selection of the 
salient object when there was an additional object in the 
scene, the size of the drop varied as a function of the place-
ment of the located object (10% when the located object 
was in the good region; 64% when the located object was in 
the acceptable region). This is consistent with data from Ex-
periment 1 showing stronger effects of the additional object 
when the located object was in a less acceptable relation.

Is the placement of the nonsalient object processed? If 
the placement of the nonsalient object is processed, then 
the likelihood of selecting the salient object as the refer-
ence object should vary as a function of whether the place-
ment of the nonsalient object corresponded to a better, 
equivalent, or not acceptable relation with the reference 
object in the display. Two contrasts support this idea (see 
Table 3). First, holding constant the located object in the 
acceptable region, and varying the placement of the nonsa-
lient object, the likelihood of selecting the salient object as 
reference object varied as follows (using the condition la-
bels from Figure 2): LA/DB2 (M  58%)  LA/DA (M  
51%)  LA/DG (M  25%)  LA/DB1 (M  7.5%). 

placement, and properties of a nonsalient additional object 
in the display. By salient object, we mean the object used 
as the reference object in the descriptions in Experiment 1 
(see the list of reference objects in Appendix A); by non-
salient object, we mean the object in the scene that was 
matched in size and shape to the specified located object. 
By design, the salient object was perceptually larger and of 
a different shape than the other objects; it was also func-
tionally salient—able to interact with each of the other two 
objects within the trio. This designation as salient was veri-
fied by an independent group of 18 participants who were 
shown each trio of objects and asked to pick the object that 
was perceptually different. Participants selected the salient 
object significantly more often than chance [M  .78, with 
chance at .33 for three objects; t(17)  5.14, p  .01]. This 
effect was observed in all object sets, as was verified by 
significant binomial tests of selection of the salient object 
against chance within each set (all ps  .05).

Method
Participants. Fifty University of Notre Dame undergraduates par-

ticipated in exchange for partial course credit. All of the participants 
provided informed consent. None had participated in Experiment 1.

Stimuli, Design, and Procedure. The scenes from Experiment 1 
were used. As in Experiment 1, each participant completed 128 tri-
als: 32 with a located object and the salient object in the displays, 
and 96 with a located object, salient object, and nonsalient object 
in the display; these trials were composed of the same factors as 
in Experiment 1. The sequence of events on a given trial were the 
same as in Experiment 1, except that the spatial descriptions were 
replaced with the query Where is the [located object]?, and the dis-
play contained the sentence frame The [located object] is _____. 
Participants were instructed to complete the description by typing 
on the keyboard. The responses were echoed back to the screen and 
could be edited as desired. When a participant pressed the Enter key, 
the description was entered and the next trial began. No restrictions 
were placed on the length or content of the descriptions.

Results and Discussion
In total, 6,400 (50 participants  128) descriptions were 

collected. One hundred descriptions were excluded due to 
experimenter error (see note 2), leaving 6,300 for analysis. 
We categorized the spatial descriptions into the following 
types: E  descriptions that used only environmental fea-
tures (e.g., The mustard is in the center); EO  descrip-
tions that used environmental features but also included a 
reference object (e.g., The mustard is in the upper corner 
and above the hamburger); 1T1O  descriptions that con-
tained one spatial term and one reference object (e.g., The 
mustard is above the hamburger); 2T1O  descriptions 
that contained two spatial terms and one reference object 
(e.g., The mustard is above and to the left of the ham-
burger); 1T2O  descriptions that contained one spatial 
term and two reference objects (e.g., The mustard is above 
the hamburger and the pesticide); 2T2O  descriptions 
that contained two spatial terms and two reference objects 
(e.g., The mustard is above the hamburger and to the left of 
the pesticide) and 2  T2O  descriptions that contained 
more than two spatial terms and reference objects (e.g., 
The mustard is above and left of the hamburger and to the 
right of the pesticide). Table 2 presents the percentages of 
spatial descriptions by type and display condition, broken 
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salient object was selected as the reference object. This 
issue is further addressed in Experiment 3.

EXPERIMENT 3

In Experiments 1 and 2, there was consistent evidence that 
the presence and placement of the distractor were processed, 
but only a small indication in the items analyses of Experi-
ment 1 that the properties of the distractor were processed. 
In these experiments, we manipulated object properties by 
varying the typicality of the interaction with the salient refer-
ence object. However, this may be a relatively weak manipu-
lation of object properties. Although there is some support 
in the literature for the idea that this factor has an impact on 
the processing of spatial descriptions (Carlson-Radvansky 
& Tang, 2000), this effect was only observed in some condi-
tions, and was much smaller than a second manipulation—
namely, whether the objects were oriented in a manner that 
enabled them to interact (e.g., mustard bottle pointing with 
nozzle down toward the hamburger vs. mustard bottle with 
nozzle pointing upward away from the hamburger). The 
interaction manipulation has been observed to influence 
the interpretation of spatial descriptions in rating (Carlson-

Thus, following Experiment 1, as the relation between the 
nonsalient object and the reference became more accept-
able (DB, DA, DG), the likelihood of selecting the salient 
object decreased. In addition, there was a big decrease 
when the nonsalient object formed a good relation with 
the located object. Indeed, in this condition (LA/DB1), on 
82.5% of the trials, the nonsalient object was selected as 
the reference object. Second, holding constant the located 
object in the good region, and varying the placement of 
the nonsalient object when the relation between the non-
salient object and the reference object became more ac-
ceptable, the likelihood of selecting the salient object de-
creased: Using the condition labels from Figure 2, LA/DB 
(M  96%)  LA/DA (M  84%). Taken together, these 
contrasts indicate that the relations between the distractor 
and the other objects were being computed and compared 
with the relation with the located and reference objects, 
following Herskovits (1986) and consistent with the rating 
data from Experiment 1.

Are the properties of the distractor processed? Unlike 
the evidence in the items analyses in Experiment 1, there 
was no suggestion in Table 3 that the properties of the 
nonsalient object had an impact on the likelihood that the 

Table 2 
Percentages and Number of Possible Spatial Descriptions 

by Type and Display for Experiment 2

  E  EO  1T1O  2T1O  1T2O  2T2O  2 TO  No. Possible

Typical Located Object/Atypical Distractor Object
Distractor Absent
 LG 26.5 16.0 57.5 0 0 0 0 400
 LA 46.5 3.5 20.7 29.3 0 0 0 400
Distractor in Good Region
 LA/DG 37.8 9.1 24.6 2.0 2.0 13.1 11.4 350
Distractor in Acceptable Region
 LG/DA 29.5 13.3 30.3 0 0 26.9 0 400
 LA/DA 46.5 4.7 17.0 8.0 1.8 12.0 10.0 400
Distractor in Bad Region
 LG/DB 30.8 13.5 32.5 0.3 0.3 12.2 10.4 400
 LA/DB1 31.3 13.0 33.0 0.3 0 12.2 10.2 400
 LA/DB2 48.7 1.3 3.7 3.7 1.8 33.5 7.3 400

Mean 37.2 9.3 27.4 5.5 0.7 13.7 6.2
Sum 3,150

Atypical Located Object/Typical Distractor Object
Distractor Absent
 LG 27.8 14.7 57.5 0 0 0 0 400
 LA 48.5 2.0 19.3 30.2 0 0 0 400
Distractor in Good Region
 LA/DG 34.5 10.8 27.8 2.0 0.7 13.2 11.0 400
Distractor in Acceptable Region
 LG/DA 30.0 14.0 29.7 0.3 0 26.0 0 350
 LA/DA 46.0 6.5 15.8 6.2 1.7 11.0 12.8 400
Distractor in Bad Region
 LG/DB 29.0 15.5 33.8 0 0.2 12.0 9.5 400
 LA/DB1 30.5 14.0 32.0 0.3 0 12.5 10.7 400
 LA/DB2 48.3 1.0 3.3 2.7 1.0 37.0 6.7 400

Mean 36.8 9.8 27.5 5.2 0.5 13.9 6.3
Sum 3,150
Overall Mean 37.0 9.5 27.5 5.3 0.6 13.8 6.3
Overall Sum 6,300

Note—E, description based on environmental features; EO, description with environmental fea-
tures and a reference object; 1T1O, description with one spatial term and one reference object; 
2T1O, description with two spatial terms and one reference object; 1T2O, description with one 
spatial term and two reference objects; 2T2O, description with two spatial terms and two refer-
ence objects; 2 TO, more than two terms and/or reference objects.
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In addition to these factors, as in the previous experiments, 
we manipulated whether the located object was typical and 
the distractor atypical, or vice versa. To keep the number of 
trials manageable, we included only two display conditions: 
whether the located object was in a good region or in an 
acceptable region, crossed with the distractor being present 
or absent, as shown in Figure 4. Finally, to increase power, 
we doubled the number of object sets from 8 to 16, with the 
additional object sets shown in Appendix B.

Method
Participants. Forty University of Notre Dame undergraduates par-

ticipated in exchange for partial course credit. All provided informed 
consent, and none had participated in Experiment 1 or Experiment 2.

Stimuli, Design, and Procedure. The rating task from Experi-
ment 1 was used with 16 stimulus sets, consisting of the 8 sets from 
Experiments 1 and 2 and 8 additional sets that were constructed 

 Radvansky & Tang, 2000) and free production (Carlson-
Radvansky & Radvansky, 1996) tasks. Moreover, in a task in 
which participants placed the located object in some spatial 
relation with respect to the reference object, Carlson and 
Kenny (2006) showed that whether the objects were able to 
interact had a significant impact on performance. Accord-
ingly, to further assess whether distractor properties are pro-
cessed, Experiment 3 employed a rating task similar to that 
of Experiment 1, with an additional manipulation of whether 
the objects were oriented in a manner that enabled their in-
teraction. The critical conditions are shown in Figure 3, in 
which the located object is the mustard, the reference object 
is the hamburger, and the distractor is the pesticide. There 
are two independent factors: whether the located object is 
oriented to interact with the reference object, or whether the 
distractor is oriented to interact with the reference object. 

Table 3 
Analysis Design and Inferential Statistics for Nonsalient Object Placement in Experiment 2

Crit.
Effect  F1  df  MSe  p

2  F2  df  MSe  p
2  Diff.

Nonsalient Object Placement
Located Object in Acceptable Region, Placement of Nonsalient Object Varies

4 (nonsalient object placement good, acceptable, bad1, bad2)  2 (typicality of located object/nonsalient object)

Nonsalient obj. placement  26.0 3,72 1,050 .52 8.3 3,18 988 .58 19%
Typicality n.s. n.s.
Typicality 
 nonsalient obj. placement n.s. n.s.

Located Object in Good Region, Placement of Nonsalient Object Varies
2 (nonsalient object placement)  2 (typicality of located object/nonsalient object)

Dis. placement 10.3 1,24 299 .30 20 1,6 34.9 .77
Typicality n.s. n.s.
Typicality 
 nonsalient obj. placement n.s. n.s.

Note—nonsalient obj., nonsalient object.

Located
object
interactive

Located
object
noninteractive

Distractor 
Interactive

Distractor 
Noninteractive

Figure 3. Illustration of the located object orientation (interactive vs. noninteractive) 
and distractor orientation (interactive vs. noninteractive) factors for Experiment 3.
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cality factors, and Figure 4 shows the various placements of the lo-
cated object as a function of distractor presence. The procedure from 
Experiment 1 was used.

Results and Discussion
Figure 4 provides the mean acceptability ratings and 

standard errors as a function of the placement of the located 
object, the orientation of the located object and distractor as 
interactive or noninteractive, and the typicality of the located 

in a similar manner (see Appendixes A and B). There were 128 
 distractor-absent trials, made up of the following factors: 2 (located 
object placement: good vs. acceptable)  2 (typicality: typical or 
atypical)  2 (orientation: interactive vs. noninteractive)  16 (stim-
ulus sets). There were 256 distractor-present trials, made up of the 
following factors: 2 (located object/distractor placement: good/ac-
ceptable vs. acceptable/good)  2 (typicality of the located object)  
2 (orientation of the located object: interactive vs. noninteractive)  
2 (orientation of the distractor: interactive vs. noninteractive)  16 
stimulus sets. Figure 3 provides examples of the orientation and typi-

Distractor Present

Distractor Absent

Dist–Int

Typ: 7.8 (.20)

Atyp: 7.7 (.23)

Dist–Nonint

Typ: 7.9 (.20)

Atyp: 7.7 (.23)

Dist–Int

Typ: 8.3 (.15)

Atyp: 8.0 (.24)

Dist–Nonint

Typ: 8.3 (.15)

Atyp: 7.9 (.24)

LG/DA

Typ: 4.0 (.33)

Atyp: 4.2 (.34)

Typ: 4.1 (.33)

Atyp: 4.1 (.32)

Typ: 4.1 (.33)

Atyp: 4.2 (.34)

Typ: 4.2 (.33)

Atyp: 4.2 (.33)

LA/DG

Typ: 5.0 (.30)

Atyp: 4.9 (.31)

Typ: 5.2 (.30)

Atyp: 4.9 (.31)

LA

Typ: 8.4 (.13)

Atyp: 8.3 (.20)

Typ:  8.9 (.05)

Atyp:  8.5 (.22)

LG

Located

Object

Noninteractive

Located

Object

Interactive

Display &

Condition

L

R

R

L

D

R

L

L

R

D

Dist–IntDist–Int

Dist–NonintDist–Nonint

Figure 4. Display configurations used in Experiment 3, comprised of distractor 
presence versus absence by located object placement in a good or acceptable region. 
The display and condition column provides a label for the configuration, and illus-
trates the configuration, with L  placement of the located object, R  placement of 
the reference object, and D  placement of the distractor. The data column provides 
the mean acceptability rating and standard errors for Experiment 3. LG, located ob-
ject in good region; DA, distractor in acceptable region; DB, distractor in bad region; 
LA, located object in acceptable region; DG, distractor in good region; DB1, distractor 
in bad region1; DB2, distractor in bad region2; typ, typical; atyp, atypical; dist, distrac-
tor; int, interactive; nonint, noninteractive.
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typicality (typical, atypical) was significant for all com-
binations of located object placement and function (mean 
differences  .21) except when the distractor was pres-
ent and was placed in a good region (mean difference  

.09). In this case, the distractor was the best reference 
object, and its placement and properties affected the pro-
cessing of the relation between the other two objects.

Are the placement and the properties of the distractor 
processed? To assess further whether the distractor place-
ment and properties were processed, we focused on the 
distractor-present trials, comparing placement, orientation, 
and typicality of the distractor and located object. Ratings 
for configurations with the located object in the good re-
gion and the distractor in the acceptable region (M  8.0) 
were significantly higher than for configurations with the 
located object in the acceptable region and the distractor in 
the good region (M  4.1). In addition, typical located ob-
jects/atypical distractors (M  6.1) were rated significantly 
higher than atypical located objects/typical distractors 
(M  6.0). Finally, interactive located objects (M  6.2) 
were rated significantly higher than noninteractive located 
objects (M  5.9). This indicates that the properties of the 
located object were being processed. In contrast, there was 
no effect of distractor orientation, indicating that, overall, 
this property of the distractor was not being processed.

object/distractor. Table 4 presents the designs and inferential 
statistics for the critical analyses for Experiment 3; we focus 
on the theoretically important findings in the text.

Is the presence of the distractor processed? The pres-
ence of the distractor was processed, as was reflected in 
significantly lower ratings for distractor- present displays 
(M  6.1) than for distractor-absent displays (M  6.8). 
This replicates the results from Experiments 1 and 2. In 
addition, as an indication that the manipulations of orien-
tation and typicality were effective, ratings for the func-
tionally typical located objects (M  6.5) were signifi-
cantly higher than ratings for the atypical located objects 
(M  6.3); ratings for interactive located objects (M  
6.5) were significantly higher than for noninteractive lo-
cated objects (M  6.3). Moreover, significant two-way 
interactions among located object placement, located ob-
ject typicality, and located object orientation (see Table 4) 
indicate processing of the orientation and typicality of the 
located object while interpreting the applicability of the 
spatial term.

With respect to distractor presence, there was a two-
way interaction with located object placement in the par-
ticipants and items analyses, and a three-way interaction 
among these factors and located object typicality in the 
items analysis. Specifically, the effect of located object 

Table 4 
Inferential Statistics for ANOVAs to Assess Distractor Presence (Top Panel) and 

Distractor Placement and Properties (Bottom Panel)

Effect  F1  MSe  p
2  F2  MSe  p

2

Distractor Presence
2 (distractor presence)  2 (located object placement)  2 (located object typicality)  2 (located object orientation)

Distractor presence 25.8  3.11 .40 390.6 .082 .96
Located object placement 133.2 15.99 .77 4,073.6 .21 .99
Located object typicality 4.6   .89 .11 33.7 .05 .69
Located object orientation 16.5   .44 .30 51.7 .056 .78
Located object placement  
 located object orientation 6.2   .37 .14 31.24 .03 .68
Located object typicality  
 located object orientation 4.9   .22 .11 7.6 .06 .34
Distractor presence  
 located object placement 4.41   .99 .10 44.3 .04 .75
Located object placement  
 located object typicality n.s. 16.7 .04 .53
Distractor presence  
 located object typicality n.s. 13.4 .03 .47
Distractor presence   
 located object typicality  
 located object placement n.s. 13.1 .03 .47

Distractor Placement and Properties
2 (placement)  2 (typicality)  2 (located object orientation)  2 (distractor orientation)

Placement 121.8 19.1 .76 5,375.3 .17 .99
Typicality 7.8 .135 .17 14.2 .03 .49
Located object orientation 17.0 .40 .30 36.0 .08 .71
Distractor orientation n.s. n.s.
Placement 
 located object orientation 6.2 .38 .14 16.1 .06 .52
Placement  typicality n.s. 25.9 .07 .63
Typicality 
 located object orientation n.s. 6.1 .04 .63
Distractor orientation   
 located object orientation 
 typicality 5.7 .05 .13 6.6 .02 .31

Note—df for F1  (1,39); df for F2  (1,15).
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Letters Versus Objects
Logan and Compton (1996) and Carlson and Logan 

(2001) used letters as stimuli, and observed no effect of 
distractor placement. In contrast, the present study used 
interacting objects as stimuli, and found an effect of dis-
tractor placement but only a weak effect of distractor 
properties. Why might the identity of the objects but not 
the letters encourage consideration of the distractors as 
possible reference objects? Consider the stages proposed 
by Logan and Sadler (1996) during the apprehension of 
a spatial description: The located objects and reference 
objects are spatially indexed and identified, the spatial 
term is assigned within the display, and the spatial relation 
between the objects is computed and compared with the 
assigned spatial term. For both types of stimuli, it seems 
clear that the distractors (letters or objects) are being 
considered during spatial indexing and identifying, as re-
flected in the significant effects of distractor presence. 
However, it is possible that this identification step has dif-
ferent consequences for letters and objects. For example, 
given the displays of isolated letters, there is no further 
processing to do on the letters, once their identity has 
been checked. In contrast, the identification of the objects 
may also involve activation of their meaning, including 
aspects of their function, the way in which they typically 
interact with other objects, and so forth, consistent with 
recent links between language comprehension and action 
and perceptual processes (Barsalou, 1999; Coventry & 
Garrod, 2004; Glenberg & Kaschak, 2002; Zwaan, 2004). 
This may be especially true given the use of trios of func-
tionally related objects that could interact in the present 
study. Recent work in action comprehension supports this 
idea. For example, Bach, Knoblich, Gunter, Friederici, and 
Prinz (2005) examined the interdependence of functional 
and spatial information. In one experiment, participants 
made judgments about the spatial configuration of the ob-
jects, and the functional relation between the objects was 
manipulated to match or mismatch. The spatial decision 
could be made independently of the functional informa-
tion, and the key question was whether the functional in-
formation would nonetheless have an impact. The finding 
was that spatial judgments were significantly affected by 
whether the function matched or mismatched.

However, if such information were fully processed, one 
might expect to have seen not only an influence of dis-
tractor placement, but also a strong effect of distractor 
properties. Bub, Masson, and Bukach (2003) argued on 
the basis of imaging data that functional information is 
not necessarily engaged during all tasks involving objects. 
For example, object naming tasks are not associated with 
activation in the premotor cortex, whereas gesture tasks 
show significant activation. Therefore, it is possible that as 
participants identify the objects in the present paradigm, 
the functional information is activated, and encourages 
computation of the relations among the objects. Refer-
ence object selection is then driven in large part by these 
spatial relations, rather than by the functional properties 
of the objects. Indeed, Carlson and Kenny (2006) showed 
that functional information plays a significant role in the 
interpretation of spatial terms, but only when the interac-

With respect to distractor placement, there was also an 
interaction between placement and the orientation of the 
located object, such that there was an effect of orientation 
when the located object was in the good region (and the 
distractor was in the acceptable region) [mean difference 
(interactive  noninteractive)  .3] but not when it was in 
the acceptable region (and the distractor was in the good 
region) (mean difference  .1). This suggests that when 
the distractor could serve as a better reference object, the 
influence of the located object’s properties was minimized. 
With respect to distractor properties, there was a three-way 
interaction with placement and typicality, such that there 
was an effect of whether the distractor was positioned to 
interact only when the distractor was in the good region 
and was the typical object [mean difference (interactive  
noninteractive)  .1]. In all other conditions (distractor in 
acceptable region and typical, distractor in acceptable re-
gion and atypical, distractor in good region and atypical), 
there was no impact of distractor orientation (mean differ-
ences  .05). Thus, only when the distractor was both in a 
preferred placement and was the more typical object was 
there evidence that its properties were processed. Note also 
that the effect was quite small.

GENERAL DISCUSSION

The goal of these experiments was to examine the de-
gree to which the presence, placement, and properties of a 
distractor are processed during reference frame selection. 
Using an acceptability rating task, Experiment 1 showed a 
consistent effect of distractor presence, such that displays 
with an additional object were rated as less acceptable than 
displays with only located and reference objects, replicating 
previous work (Carlson & Logan, 2001; Logan & Comp-
ton, 1996). There was also a consistent effect of distractor 
placement, such that ratings were reduced when the distrac-
tor and the reference object or the distractor and the located 
object represented a better example of the spatial relation 
than did the located object and reference object. This indi-
cates that the relations among all of the objects are being 
computed. There was limited evidence to support the idea 
that object properties (in this case, the typicality of the in-
teraction with the reference object) were being processed 
to a degree that affected the acceptability ratings, despite 
previous evidence that such characteristics have an impact 
on the assessment of the relation between the located and 
reference object (Carlson-Radvansky & Tang, 2000). This 
pattern of results was replicated in the rating task of Ex-
periment 3: significant effects of distractor presence and 
placement, but limited support for the processing of the 
properties of the distractors, despite doubling the number 
of object sets and manipulating an additional object feature 
of the interactiveness of the objects, a factor known to have 
a strong impact on the interpretation of spatial descriptions 
(Carlson & Kenny, 2006; Carlson-Radvansky & Radvan-
sky, 1996; Carlson-Radvansky & Tang, 2000). Finally, this 
pattern was also observed in a production task in Experi-
ment 2, in which the likelihood of selecting the salient ob-
ject as the reference object was affected by the presence and 
placement of the distractors but not by their properties.
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a series of experiments in which one object was salient on 
the basis of its size and color are consistent with the pres-
ent results in suggesting that spatial location is the critical 
dimension driving reference object selection. When an ob-
ject stands in a good relation to the located object, there is 
a bias to select it as a reference object. The only evidence 
that the perceptual features of an object were being evalu-
ated was when there were no good relations in the display 
(e.g., an LA/DA display); however, even in these cases, the 
effects were not very strong. Thus, spatial features seem to 
be prioritized over other conceptual and perceptual features 
during reference object selection, at least for the types of 
tasks examined in the present article.

Prioritizing Spatial Features
This prioritization for these spatial features should 

not be taken as an absolute in at least three senses. First, 
given that the goal of a spatial description is to locate a 
given object, an emphasis on spatial features may be most 
appropriate. However, one might imagine that in tasks 
in which there is a different goal (e.g., identification or 
discrimination), different dimensions may be prioritized. 
Olson’s (1970) changing description of the small round 
white block as a function of its context is a good example 
of the prioritization of other dimensions on the basis of 
task or context (see also Brown-Schmidt et al., 2005; Eber-
hard et al., 1995). Second, spatial features are not strictly 
independent of other features of an object. For example, 
Plumert and Hawkins (2001) found a preference for de-
scriptions using in rather than next, due to a bias in favor 
of containment relations. Containment relations depend 
integrally on the extent to which an object exerts locational 
control over a target (for a review, see Coventry & Garrod, 
2004). In addition, there is a strong correlation between 
the parts and their spatial relations and the functions of 
an object (see, e.g., Tversky, 2005; Tversky & Hemenway, 
1984). Thus, it may be difficult to separate spatial features 
from some other perceptual and functional features. Third, 
additional spatial features—other than the good versus ac-
ceptable placements—were examined in the present study. 
For example, Hund and Plumert (2007) found that relevant 
distance had a significant impact on the likelihood of judg-
ing two objects as nearby. In addition, the presence of an 
intervening object had a significant effect on the way in 
which the distances were interpreted. Thus, although the 
contribution of the present study is to argue that spatial 
features are important for reference object selection, taken 
together, these three points suggest that rather than pri-
oritizing one set of features in the absolute, one needs to 
jointly examine the communicative goals, the interconnec-
tion between spatial, conceptual, and perceptual features, 
and other properties of the display (e.g., the distance be-
tween objects, the layout, and the positions of speaker and 
listener in the scene).
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tion between the objects is enabled; otherwise, judgments 
are based on geometric information.

An interesting intermediate case between letters and 
functionally related trios of objects is the use of objects that 
do not interact but that may occur together. For example, 
consider again the opening example of spatially describing 
the location of a cell phone on a desk that has other objects 
on it, such as a computer monitor and a coffee cup. Using 
this type of scene, Carlson and Hill (in press) observed that 
the selection of a reference object was largely based on 
the spatial relations among the objects, not on perceptual 
or conceptual features of the objects. This suggests that 
multiple relations among objects were being computed, 
consistent with the distractor presence and placement ef-
fects observed in the present study. Any potential influence 
of the properties of the objects would then occur only after 
the reference object has been selected.

Object Properties: 
Spatial Location Versus Features

Previous theoretical work has suggested that the salience 
of an object is an important criterion for reference object 
selection, usually defining salience by virtue of perceptual 
features such as color, shape, size, or mobility (de Vega 
et al., 2002; Miller & Johnson-Laird, 1976; Talmy, 1983). 
Yet the results across the experiments consistently show 
that it is the placement of the object, rather than its features, 
that are critical. One way to reconcile these views is to con-
sider a given object’s spatial relation to the located object 
as one of its features. For example, in Experiment 2, there 
was an increase in the selection of the nonsalient object as 
reference object when it was placed in a better spatial rela-
tion to the located object. These data thus suggest that the 
most important dimension upon which to select a reference 
object may be its spatial relation to the located object. Good 
relations are preferred over acceptable relations, presum-
ably because the former can be expressed quite simply 
(with single spatial terms), whereas the latter may require 
a more complex description (combination of terms; e.g., 
above and to the left of ). This is also reflected in Table 2, 
in which the number of descriptions with two spatial terms 
and one reference object (2T1O) was 119 (averaged across 
typical and atypical objects) when the located object was in 
the acceptable region and 0 when the located object was in 
the good region. Moreover, the weak evidence in favor of 
the processing of the properties of the distractor in Experi-
ment 3 was limited to conditions in which the distractor was 
in a much better relation to the located object than the refer-
ence object. In these cases, it would seem that the distractor 
was initially selected by virtue of its spatial relation, with its 
features subsequently processed. That is, its features were 
processed only because it was initially selected on the basis 
of its spatial relation.

Notably, the object properties being investigated in the 
present work are both conceptually driven, based on the 
function of the objects and their interaction, and perceptu-
ally driven, based on properties of size and shape. It is pos-
sible that evidence of the processing of object properties 
might be obtained if other perceptual features were ma-
nipulated. Preliminary data (Carlson & Hill, in press) from 
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NOTES

1. Carlson and Logan (2001) presented their data collapsing across 
configurations LA/DB1 and LA/DB2.

2. Due to experimenter error, the paint can stimulus was improperly 
presented in the LG/DA and LA/DG conditions. Consequently, subject 
means for these conditions are based on seven rather than eight observa-
tions, and this set is excluded from the item analyses.

3. As shown in Table 1, this finding came from a 2 (distractor pres-
ence)  2 (located object placement)  2 (located object typicality) 
repeated measures ANOVA. As shown in Figure 2, different numbers of 
conditions fall into the cells of this design, as follows: Each distractor-
absent cell had one condition for each placement of the located object, 
the distractor-present cell with the located object placed in the good 
region had two conditions, and the distractor-present cell with the lo-
cated object placed in the acceptable region had four conditions. Prior 
to analysis, the conditions within each cell were averaged; therefore, the 
levels of the factors in the anova were equally weighted.

4. Nonparametric Wilcoxon tests were used here because at least one 
of the conditions had a percentage of 100% (and hence, no variability).
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APPENDIX A

Reference Object Typical Located Object Atypical Located Object

Hamburger Mustard Pesticide

Bucket Mop Rake

Datebook Pen Candy cane

Ashtray Cigarette Chalk

Paint can Paintbrush Trowel

Golf bag Golf club Fireplace poker

Recycling bin Soda can Cactus plant

Mixing bowl Wisk Hairbrush
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Reference Object Typical Located Object Atypical Located Object

Podium Microphone Binoculars

Toothbrush Toothpaste Caulking

Glass Milk Detergent

Vase Roses Broccoli

Workbench Drill Hairdryer

Board Pizza Egg tray

Cup Straw Pencil

Mousepad Mouse Shell

APPENDIX B

(Manuscript received March 4, 2007; 
revision accepted for publication August 25, 2007.)
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