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Abstract
The results of two experiments by Horton (2007) show that speakers name a pictured object faster when in the presence of
another person with whom the speaker has previously associated that object name. The first of those two experiments
(Horton, 2007, Experiment 1) is the focus of the present research. This paper presents the results of three experiments
designed to replicate and extend Horton’s (2007) Experiment 1. The original findings were not replicated. These findings do
not support the hypothesis that partner-specific memory associations facilitate object naming.
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be able to occur routinely as a consequence of ordinary memory
encoding and retrieval, obviating the need to presume specialpurpose mechanisms. Indeed, a growing number of findings now
highlight the fact that use of common ground in conversation is
guided by basic memory processes [10], [13–15], emphasizing the
need to understand the memory systems underlying this phenomenon.
One finding in support of the association-based view of
common ground was a result reported by Horton (2007) [16];
this is the focus of the present research. Horton (2007, Experiment
1) created situations in which participants associated a term such
as ‘‘banjo’’ with one partner, and then later named a series of
pictures, including a picture of a banjo [16]. During the naming
task the partner associated with the term ‘‘banjo’’, or a partner not
associated with that term, was seated next to the participant as
they named the pictures. The results showed that speakers were
86 ms faster to name pictures when the person sitting next to them
was associated with the picture (same-partner: 863 ms; differentpartner: 949 ms). In addition, speakers were slower to name
pictures with unfamiliar labels (pictures with unfamiliarized labels:
1088 ms). The 86 ms speed-up in naming times with familiar
partners did not significantly correlate with individual subjects’
ability to later recall with whom they had studied the pictures with.
This lack of a correlation was argued to be consistent with the
proposal that partners can serve as implicit memory cues.
The original goal of the present research was to replicate and
extend the same-partner benefit in object naming, in order to
examine the factors that modulate the use of association-based
common ground. In what follows, we describe these efforts. The
original experiment by Horton (2007) had 16 participants who
each participated in three within-subjects conditions during object
naming: same-partner (the object label was associated with the
present partner), different-partner (the object label was associated
with the other partner), and new pictures [16]. The estimated

Introduction
The use of language in conversation is shaped by knowledge of
what information is and is not jointly shared by the conversational
partners. During conversation, information that is mutually known
between the conversational partners grows as conversational
partners exchange information. This jointly shared information
is known as common ground and is thought to provide the
foundation for basic referential processes and communicative
success [1–2].
A central question regarding the use of common ground is how
this information is stored in memory. According to the classic
view, personal common ground is encoded in memory through
episodic, diary-like representations of joint experience [3–4]. More
recent proposals alternatively suggest that individuals track one-bit
cues to whether or not information is common ground [5],
gradient representations of the degree to which information is
common ground [6–7] or probabilistically combine privileged and
common referential domains [8].
Beyond these questions about representation, another critical
question is how individuals gain access to common-ground
relevant information stored in memory. On the ordinary-memory
view proposed by Horton and Gerrig [9–10], low-level associations that develop between individuals and information can afford
sensitivity to common ground, without requiring access to fullblown representations of the circumstances that established
common ground initially. With such associations in place,
conversational partners can function as salient cues for the
automatic retrieval of associated information from memory,
through a resonance-like process similar to that described in
domain-general models of recognition memory [11–12]. This
process view is important because it suggests that, independent of
the nature of the underlying representations (episodic, one-bit, or
otherwise), access to suitable partner-specific representations may
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Picture Naming Task. During the second phase of the task,
participants were seated at the same computer and were asked to
name a series of pictures as quickly as possible with its most
commonly used label. Each trial began with a 500 ms fixation
cross, followed by immediate presentation of the picture that was
to be named. Once the participant named the picture, the
experimenter (Partner A or B) hit a key to indicate whether the
name was correct, after which the next trial began.
Stimuli were of three types: Pictures with labels that were
familiar from Phase 1 of the test, such as a banjo (n = 32); pictures
with novel labels that were not studied in Phase 1 (n = 32), and
unrelated fillers (n = 120). Labels for the familiar targets and novel
pictures were identical to those used by Horton (2007) [16]. The
32 familiar targets represented 16 distinct semantic categories (two
per category), and the 32 novel pictures were from 32 additional
distinct categories. Unrelated fillers were selected to be similar to
targets and novel controls without overlapping in meaning, though
some fillers did fall within related semantic categories. As in
Horton (2007) [16] the picture stimuli were degraded pictures of
the critical image label. The original stimuli were photographs
with a lattice of removed detail. By contrast, the pictures used in
Experiment 1 were shaded drawings with a degrading filter that
produced a wavy effect (see Figure 1).
Each participant completed half of the naming trials (16 target,
16 novel control, and 60 filler) with one partner and then the other
half of the naming trials (16 target, 16 novel control, and 60 filler)
with the other partner. The order of the two partners was
randomized separately for each participant. In addition, the order
of the stimuli and the assignment of critical stimuli to partner (e.g.,
whether the ‘‘banjo’’ would be named with Partner A or Partner
B) was randomized separately for each participant. The partner
who was participating with the participant sat next to them in the
testing room and advanced the trials while the other partner sat
behind a closed door in another room.
Partner Identification Task. During the third phase of the
task, participants sat in the testing room alone while the two
partners sat in the adjacent room with the door open. The
participant viewed a series of words presented on the screen. For
each test word, the participant answered the question ‘‘Is this one
of the words from the guessing game?’’ by clicking on one of two
response buttons (yes or no) at the bottom of the screen. If the
participant responded ‘‘yes’’, the computer asked the participant
‘‘Which partner was working with you in the guessing game when
you had this word?’’. The participant responded by clicking one of
two buttons at the bottom of the screen that displayed the two
partners’ names (e.g., ‘‘Sally’’, ‘‘John’’).
Stimuli during the partner identification phase included all 32
target labels from Phase 1 that were subsequently named in Phase
2 (e.g., ‘‘banjo’’), and all 40 of the filler labels from Phase 1. Each
of these items should generate a ‘‘yes’’ judgment for having been
studied during the guessing game. In addition, participants
responded to labels for 40 of the 120 filler pictures from Phase 2
(which should be responded to with a ‘‘no’’ judgment since they
did not appear in Phase 1), and 40 new words (which should also
generate a ‘‘no’’ judgment).

effect size for the critical partner effect (same vs. different) was
d = 0.68. Based on this effect size, it should take 12 participants to
reach 80% power and 42 participants to reach 99% power in our
replication attempts (G*Power was used for all power calculations
[17]).

Experiment 1
Experiment 1 was designed to replicate Horton (2007,
Experiment 1) [16], with materials developed by the first author,
and a similar, but not identical experimental procedure compared
to the original research. As in the original study, the goal of
Experiment 1 was to evaluate the hypothesis that associations
between partners and labels are sufficient to speed subsequent
lexical access. As we describe above, the larger goal of this research
was to first replicate Horton (2007, Experiment 1) [16], to set the
stage for subsequent investigations of the mechanisms by which
partner-associations guide perspective-taking in language use.

Method
Experiments 1, 2a and 2b were approved by the University of
Illinois at Urbana-Champaign Institutional Review Board. All
participants provided written consent prior to participation.
Participants. Fourteen native English speaking participants
from the student community at the University of Illinois
participated in this experiment, in exchange for partial course
credit or $8. This experiment was designed to run at approximately 80% power to detect the partner effect based on the results
of Horton (2007) [16].
Materials and Procedure. At the beginning of the experiment, participants were introduced to two different research
assistants (one male, one female) who served as partners during the
task. Participants were informed that the partners would be
switching in and out during the different phases of the experiment.
As in Horton (2007) [16], the experiment occurred in three phases:
Exemplar generation, Picture naming, Partner identification.
Exemplar Generation Task. During the first phase of the
task, participants were seated in front of a computer screen. One
of the two partners (Partner A) was seated next to the participant
while Partner B waited outside. On each trial the computer
provided a clue number, and the participant told this number to
the experimenter, who read off the associated category clue from a
worksheet, e.g., ‘‘a musical instrument’’. The participant then
clicked the mouse and the computer displayed the label for one
category exemplar with spaces for some of the letters for five
seconds, e.g., ‘‘B-NJ-’’. During this time, the participant’s task was
to figure out what the word was (e.g., ‘‘BANJO’’). After five
seconds, the full word was displayed on the screen for five more
seconds, at which point the trial ended. This phase of the task
included 36 trials, including 16 target trials and 20 filler trials.
After completing the 36 trials, Partners A and B switched places,
and the participant completed the same task with the same
category labels but with different exemplars. For example, the
exemplar for Partner B for the category ‘‘a musical instrument’’
would have been ‘‘H-RP’’ (‘‘HARP’’).
Target stimulus labels were identical to those used in Horton
(2007, Experiment 1) [16] (see Table 1). Filler stimuli were
selected to be of a similar structure; like Horton (2007), they were
selected based on category exemplar norms by Van Overschelde,
Rawson, and Dunlosky [18]. The stimuli were organized into 36
distinct categories (16 target categories; 20 filler categories), with
two exemplars per category (one associated with each partner).
Stimulus presentation was controlled using Matlab’s Psychophysics
toolbox (PTB-3) [19].
PLOS ONE | www.plosone.org

Analysis and Results
Data analysis focused on the latency to name the target pictures
in Phase 2, and partner identification in Phase 3. All audio
recordings were transcribed and word onsets identified by hand in
Praat [20] by lab assistants who were blind to condition and
unfamiliar with the research hypotheses. The primary independent variable was the nature of the partner-association (same or
different) for experimental items in the picture naming task.
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Table 1. Target stimuli for Experiments 1, 2a, 2b.

Item

Category cue (phase 1)

Exemplar A

Exemplar B

1

an article of furniture

lamp

stool

2

a fruit

cherry

lemon

3

a weapon

arrow

rifle

4

a vegetable

onion

celery

5

a kitchen utensil

ladle

blender

6

a bird

ostrich

penguin

7

a four-footed animal

zebra

giraffe

8

an article of clothing

belt

gloves

9

an insect

grasshopper

caterpillar

10

a vehicle

motorcycle

helicopter

11

a type of ship or boat

yacht

canoe

12

a thing that women wear

lipstick

perfume

13

a type of footwear

socks

slippers

14

a gardener’s tool

pitchfork

wheelbarrow

15

a carpenter’s tool

pliers

wrench

16

a musical instrument

harp

banjo

doi:10.1371/journal.pone.0109035.t001

participants t1(13) = 4.22, p,.01; t2(61) = 1.74, p = .09. By contrast, participants were only 3 ms faster to name pictures that had
previously been studied with the same partner in Phase 1 of the
task, vs. a different partner, t1(13) = 20.12, p = .91; t2(30) =
20.86, p = .40 (note that the target stimulus ‘‘yacht’’ was dropped
from the by-items analysis because it was named correctly only
once). Supplemental analyses using mixed-effects models yielded
the same pattern of results for all three experiments reported here.
Whereas the effect of label familiarity was consistently observed
(E1: t = 1.92, E2a: t = 3.51, E2b: t = 3.72), the effect of partner
associations was absent (E1: t = 2.76, E2a: t = .82, E2b: t = .54).
Partner Identification. Participants correctly responded
that they had studied the label during Phase 1 of the task 94%
of the time for filler labels from Phase 1, and 90% of the time for
target labels from Phase 1. By contrast, incorrect ‘‘studied before’’
responses were only 7% for the labels associated with Phase 2 filler
pictures, and 1% for novel labels. These high levels of accuracy
show that even at the end of the task, participants had good
memory for which items had been studied in Phase 1.
For all items that participants correctly indicated they had
studied before, they further indicated which partner they had
studied it with. Partner identification for Phase 1 filler labels was
high—91% (Horton (2007) similarly reports partner identification
rates of 85% for Phase 1 fillers [16]). We also note that for Phase 1
targets (which were subsequently named in Phase 2 with either the
same or different partner), partner identification was also high,
80%. Partner identification rates for both types of stimuli were well
above a chance level of 50% (single-sample ps ,.0001).

Picture naming. Naming accuracy was defined as participants using the anticipated name for the picture, and was high,
89% for target pictures and 90% for novel control pictures. Trials
excluded from the analysis included cases where the recording was
lost due to equipment failure (4% of the data), cases where the
participant used the wrong label (10% of the data), and cases
where the speaker used the right label, but was disfluent, e.g., ‘‘uh,
banjo’’ (6% of the data). The remaining 721 trials (80% of all
possible trials) were submitted to analysis. By convention, analyses
are calculated separately using participant as the random variable
(t1) and with item as the random variable (t2). For the analysis of
the label familiarity effect (old vs. new labels), by-participant
means were based on between 20–31 observations; by-item means
were based on between 3–14 observations. For the analysis of the
partner effect (same vs. different partner), by-participant means
were based on between 6–15 observations; by-item means were
based on between 1–10 observations. Average naming latencies for
Experiments 1–3 are shown in Table 2.
The average latency to name target pictures was 117 ms faster
than novel control pictures, an effect that was significant only by

Correlating explicit partner recall with Naming
Times. Horton (2007) reported that the observed speed-up in

Figure 1. Example ‘‘banjo’’ stimulus from Experiment 1 (1a, left
image) and Experiments 2a–2b (1b, right image).
doi:10.1371/journal.pone.0109035.g001
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naming times for same-partner trials was not significantly
correlated with each participant’s ability to explicitly recall the
Phase 1 partner-label pairings for either the Phase-1 fillers or the
Phase-1 targets [16]. While the present experiment was not
designed to attempt to replicate these non-significant correlations,
for completeness the correlations were computed. The difference
in naming times between same-partner and different-partner trials
was not significantly correlated with partner memory for Phase-1
3
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Table 2. By-participant means by condition for Experiments 1, 2a–b (in milliseconds).

Same-partner

Different-partner

Novel controls

Different - Same

New - Old

Experiment 1

846

849

964

3 ms (97)

117 ms (104)

Experiment 2a

1004

977

1247

226 ms (217)

256 ms (241)

Experiment 2b

1023

1016

1241

27 ms (138)

221 ms (176)

Mean differences are shown in the right-most columns along with the standard deviation of the difference (ms) in parenthesis.
doi:10.1371/journal.pone.0109035.t002

filler labels (r = .37, p = .19), nor with partner memory for Phase-1
target labels (r = .50, p = .07).

participated in this experiment, in exchange for partial course
credit or $8. This is three times the number of subjects run in
Horton (2007, Experiment 1) [16], and should provide approximately 99% power to detect the partner effect based on the
original findings. One additional participant was run but not
included in the analysis due to a computer problem. No
participant had participated in Experiment 1, and participants
were randomly assigned to participate in Experiment 2a or 2b (see
below).
Materials and Procedure. The basic procedure was identical to Experiment 1 with the exception that participants
completed Phases 2 and 3 in a different room than Phase 1.
The materials, including all target and filler labels and all
picture stimuli were identical to those used in Horton (2007,
Experiment 1) [16]. The primary difference between the present
Experiments 1 and 2a was that the picture stimuli in Phase 2 were
more degraded in Experiment 2a (Figure 1). Additionally, rather
than randomly assigning items to conditions for each participant,
items were rotated across conditions through a series of
experimental lists (list rotations were identical to Horton, 2007
[16]).

Conclusion
The results of this experiment are inconsistent with the findings
of Horton (2007) [16]. We found no evidence that associations
developed between individuals for a particular label such as
‘‘banjo’’ subsequently speed lexical access during spoken production of that label in the presence of the associated partner. By
contrast, participants were significantly faster to name pictures
with labels that were familiarized in Phase 1. Participants also
showed good memory for the partner with whom they had studied
the labels, suggesting that a failure to encode information about
the partner during Phase 1 is not the source of the difference in
findings.
Methodological differences between the original experiment
and Experiment 1, however, may be in play. One difference
between Horton’s (2007) experimental design [16] and Experiment 1 was that participants completed Phase 1 and Phase 2 in the
same testing room, whereas in Horton’s experiment, participants
moved to a different room for Phase 2. Additionally, the picture
stimuli were different, and were noticeably more degraded in
Horton’s version of the task (Figure 1). The original motivation to
use degraded stimuli was to emphasize partner effects (see Horton,
2007, p. 1121 [16]), thus the use of less degraded stimuli in the
present Experiment 1 may have contributed to the lack of partner
effects.
In what follows, we present the results of Experiments 2a–2b,
which use the identical stimuli as Horton (2007, Experiment 1)
[16], and a procedure more similar to the original study (e.g.,
participants completed Phases 1–2 in different rooms). Experiment
2a is a direct replication; Experiment 2b was a conceptual
replication run at the same time.

Results
Picture naming. Naming accuracy was defined as participants using the anticipated name for the picture and was high,
92% for target pictures and 75% for novel control pictures. Trials
excluded from the analysis included cases where the recording was
lost due to equipment failure (0.2% of the data), cases where the
participant used the wrong label for the picture (16% of the data),
and cases where the speaker used the right label, but was disfluent
(10% of the data). The remaining 2303 trials (73% of all possible
trials) were submitted to analysis. For the analysis of the label
familiarity effect, by-participant means were based on between
11–32 observations; by-item means were based on between 10–49
observations. For the analysis of the partner effect, by-participant
means were based on between 7–18 observations; by-item means
were based on between 17–26 observations. Average naming
latencies for Experiment 2a are shown in Table 2.
The average latency to name target pictures was 256 ms faster
than novel control pictures, t1(48) = 7.42, p,.0001; t2(48) = 3.50,
p,.01, demonstrating a label familiarity effect. By contrast,
participants were 26 ms slower to name pictures with labels that
had previously been studied with the same partner in Phase 1 of
the task, vs. a different partner; this difference was not significant,
t1(48) = 0.85, p = .40; t2(31) = 0.94, p = .36.
Partner Identification. Participants correctly responded
that they had studied the label during Phase 1 of the task 88%
of the time for fillers from Phase 1, and 90% of the time for targets
from Phase 1; by contrast incorrect ‘‘studied before’’ responses
were only 9% for Phase 2 fillers, and 1% for novel labels. For all
items with a correct ‘‘studied before’’ response, accurate identification of the Phase 1 partner for Phase 1 fillers was 84%, and for

Experiment 2a
Experiment 2a was similar to Experiment 1; thus only
differences in the experimental design are noted here. As before,
our first step in the larger goal of investigating the role of partnerassociations in perspective-taking was to replicate Horton (2007,
Experiment 1) [16]. Given that the results of Experiment 1 were
not consistent with Horton’s experiment, Experiment 2a was
designed as a sufficiently-powered direct replication of Horton
(2007, Experiment 1) [16] using the identical materials and
procedure as that study. Experiment 2b, which was run at the
same time, was a conceptual replication designed in order to
further the more general goal of understanding the factors that
might modulate the use of association-based common ground.

Method
Participants. Forty-nine native English-speaking participants
from the student community at the University of Illinois
PLOS ONE | www.plosone.org

4

October 2014 | Volume 9 | Issue 10 | e109035

Memory Associations and Picture Naming

inflatable dinosaur, ‘‘Dr. Learnasaurus’’ and a Raggedy Anne doll,
‘‘Raggedy Anne’’. The dolls were distinct in appearance and quite
large; Dr. Learnasaurus was about 49 tall and Raggedy Anne was
about 2.59 tall (Figure 2). A single research assistant swapped the
dolls in and out of the rooms in the same way that the human
partners switched in Experiment 2a. The research assistant also
provided the category cues in Phase 1 and advanced the trials on
the computer.

Phase 1 targets it was 77%. Partner identification rates for both
types of stimuli were well above a chance level of 50% (singlesample ps ,.0001).
Correlating explicit partner recall with Naming
Times. As in Experiment 1, correlations between explicit

partner identification and the difference in naming times between
same-partner and different-partner trials were calculated. The
correlation between the naming-time difference scores and partner
memory for Phase-1 targets was not significant, r = .21, p = .15.
Surprisingly, unlike Horton (2007) [16], the correlation between
the naming-time difference scores and partner memory for Phase1 fillers was significant, r = .42, p,.01. However, inspection of the
data suggested that the latter correlation was largely driven by two
outliers with naming time difference scores that were more than
three standard deviations away from the by-participant mean.
When these two datapoints were excluded, the correlation with
filler memory was no longer significant, r = .26, p = .07 (the
correlation with target memory was slightly larger in the reduced
dataset, but still not significant, r = .27, p = .07). Given that this
correlation is not significant when outliers are removed, and the
correlation with partner memory for Phase-1 targets is not
significant, it is unclear whether much can be concluded from
this finding.

Results
Picture naming. Naming accuracy was high, 90% for target
pictures and 73% for novel control pictures. Trials excluded from
the analysis included cases where the recording was lost due to
equipment failure (0.2% of the data), cases where the participant
used the wrong label (18% of the data), and cases where the
speaker used the right label, but was disfluent (8% of the data).
The remaining 2260 trials (74% of all possible trials) were
submitted to analysis (Table 2). For the analysis of the label
familiarity effect, by-participant means were based on between 5–
32 observations; by-item means were based on between 5–47
observations. For the analysis of the partner effect, by-participant
means were based on between 5–16 observations; by-item means
were based on between 17–27 observations.
The average latency to name target pictures was 221 ms faster
than novel control pictures, t1(47) = 8.67, p,.0001; t2(50) = 3.68,
p,.001. By contrast, participants were 7 ms slower to name
pictures that had previously been studied with the same doll in
Phase 1 of the task, vs. a different doll; this difference was not
significant, t1(47) = 0.36, p = .72; t2(31) = 0.6, p = .55.
Partner Identification. Participants correctly responded
that they had studied the label during Phase 1 of the task 89%
of the time for fillers from Phase 1, and 93% of the time for targets
from Phase 1; by contrast incorrect ‘‘studied before’’ responses
were only 6% for Phase 2 fillers, and 0.8% for novel labels.
For items with a ‘‘studied before’’ response, correct identification of the partner (doll) for Phase 1 filler labels was 78%; for
Phase 1 targets participants correctly identified the Phase-1
partner 73% of the time. Partner identification rates for both
types of stimuli were well above a chance level of 50% (singlesample ps ,.0001).

Conclusions
Despite using the identical stimuli and procedure, and running
three times as many participants as the original experiment, the
results of Experiment 2a are inconsistent with those of Horton
(2007) [16]. While we did observe a label familiarity effect on
picture naming, and good memory for the Phase 1 partner, there
was no evidence that partner associations facilitated picture
naming. This failure to replicate suggests that the originallyreported finding, if real, may be of limited generalizability or of
smaller magnitude than originally estimated.

Experiment 2b
Experiment 2b was a conceptual replication of Horton (2007)
[16], using task partners that were salient and distinct dolls, rather
than human partners. Experiment 2b was run at the same time as
Experiment 2a. The original goal was to determine whether the
partner effect observed in Horton (2007) [16] was simply due to a
salient memory cue or whether the knowledge that one’s partner
was also familiar with an object label was required to observe
faster naming times in the same-partner condition. If the effect
requires a sentient partner who genuinely experienced the familiar
object labels, the logic was that the partner effect in Experiment 2b
should not obtain. In addition, this experiment provides a test of
the conceptually separate issue of whether a salient environmental
cue could influence naming times. If a salient memory cue alone
were enough, the highly distinct dolls in this experiment should be
sufficient to yield the original partner effect.

Correlating explicit partner recall with Naming
Times. The correlation between Phase-1 partner recall and

the difference in naming times between the same-partner and
different-partner conditions was calculated as before. The
difference in naming times between same-partner and differentpartner trials was not significantly correlated with partner memory
for Phase-1 fillers (r = 2.06, p = .71), nor was it correlated with
partner memory for Phase-1 targets (r = 2.04, p = .80); both

Method
Participants. Participants were 48 native English speaking
participants from the student community at the University of
Illinois, who participated in exchange for partial course credit or
$8. No participant had participated in Experiments 1 or 2a, and
participants were randomly assigned to participate in Experiment
2a or 2b. Five additional participants were run but not included in
the analysis due to problems with the audio recordings.
Procedure. Experiment 2b was identical to Experiment 2a in
every respect with the exception that rather than human partners,
participants played the game with two different dolls, a red
PLOS ONE | www.plosone.org

Figure 2. The dolls that served as context cues in Experiment
2b.
doi:10.1371/journal.pone.0109035.g002
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of word-level associations tested here. However, the present
research was not designed to test this second effect, thus we leave
open the possibility that the category-based effect reported in
Horton (2007) Experiment 2 [16] may indeed be as large as was
originally reported. In fact, it may be the case that accessing
associations between partners and more general semantic categories may be a more robust process guided by distinct mechanisms,
and as a result, more likely to consistently influence basic processes
such as lexical access. Adjudicating these possibilities will require
further research into category-based association effects.

correlations were notably smaller in magnitude than for the
previous two experiments.

Conclusions
This experiment was designed as a conceptual replication of the
original study by Horton (2007) [16]; however, there was no
evidence that associations between a highly salient contextual cue
(in this case a large red dinosaur vs. a large doll) and specific labels
speeded picture naming times.

General Discussion

Implications for theories of common ground

The results of two experiments fail to replicate the primary
finding of Horton (2007, Experiment 1) [16], that participants are
faster to name a picture when the individual sitting next to them is
associated with the picture label. A third experiment that used
highly salient dolls as cues also failed to observe a cueing effect on
naming times. At the same time, participants in all three
experiments were faster to name pictures with familiar vs.
unfamiliar labels, suggesting the failure to replicate is not simply
due to a lack of engagement. Participants were also significantly
above chance at recalling the partner with whom they had studied
each label, suggesting that memory for partners was intact.

In what follows, we discuss the implication of the present null
findings for theories of common ground. As far back as Clark and
Marshall’s account of definite reference and mutual knowledge
[4], it has been generally recognized that efficient and accurate
attention to common ground during conversation must, in some
fashion, rely upon access to appropriate memory structures. While
the co-presence heuristics outlined by Clark and Marshall
presumed explicit access to diary-like representations of information about what other individuals would likely know, the account
proposed in Horton and Gerrig [9] focused on the potential role of
domain-general processes of memory encoding and retrieval in
shaping the information taken as common ground with others. In
particular, this account described how other individuals could
serve as salient cues for the automatic retrieval of relevant
information from memory, via low-level priming mechanisms.
In the context of this memory-based account, Horton (2007)
[16] was intended to demonstrate how this cue-based accessibility
could function to facilitate lexical access during language
production, even in the context of a non-communicative task
such as picture naming. The idea was that, if suitably strong
partner , label memory associations were established during the
initial encoding phase, then having that same partner as a context
would facilitate subsequent production of those object labels,
similar to other findings in which contextual cues ‘‘resonate’’ with
representations in memory to increase the accessibility of
associated information [11]–[12], [21–24].
The current findings, though, raise questions about the possible
role that partner-specific memory associations might have in
shaping speakers’ access to relevant lexical information. In doing
so, these results are reminiscent of other findings concerning the
role of incidental environmental contexts, such as testing rooms
and experimenters, on memory encoding and retrieval (see [25]).
This body of research reveals inconsistent and/or minimal effects
of environmental context on memory for, e.g., word lists,
particularly in recognition or identification memory [26–28].
Some contextual-consistency effects have been found on free
recall, as when participants are asked to imagine the studied item
as integrated with the testing room [26], or when extreme contexts
are used (e.g., on land vs. underwater) [29]. And while there exists
some evidence of contextual-consistency effects on recall with
relatively mundane room contexts [30] (see also the meta-analysis
reported in [31]), a series of well-powered experiments failed to
consistently observe this effect with experimenters and/or rooms
as contexts [32]. Moreover, most of the positive findings in this
domain have been reported for tasks involving explicit forms of
memory. Environmental context effects on implicit memory tasks
are even more elusive. For example, Parker, Gellalty, and
Waterman [33] reported an influence of context reinstatement
on a conceptual implicit memory task (category exemplar
generation). However, subsequent work by Parker, Dagnall, and
Coyle [34] led to the conclusion that those earlier results were due
to contamination from explicit memory processes.

Implications for previous findings
The fact that none of the experiments observed a significant
effect of partner associations on picture naming, despite being
designed to run at high power, casts doubt on the notion that
partner associations, at least as instantiated in this experimental
paradigm, can reliably facilitate processes such as lexical access. In
particular, Experiment 2a, which was designed as a direct
replication, was run at 99% power, and provides strong evidence
against the effect, if real, being as large as originally estimated.
In this context, it is important to note that the original study by
Horton (2007) also reported a second experiment that was not the
focus of the present research [16]. In this experiment (Horton,
2007; Experiment 2), during the exemplar generation task each of
two partners was associated with object labels from distinct object
categories (four different objects per category were used to
establish each category-based association) [16]. The goal was to
demonstrate that object naming could be facilitated on the basis of
category-level associations with particular partners, a type of
association that is undoubtedly present for many types of semantic
categories. As reported in Horton (2007, Experiment 2), participants were 67 ms faster to name novel objects from categories
associated with the current partner than objects from categories
associated with the other partner [16]. This result conceptually
replicated and extended the basic partner-specific priming effect,
and appeared to indicate that partners did not have to be
associated with specific lexical items in order to facilitate object
naming. In light of the current findings, however, the status of this
conclusion is less certain.
Experiment 2 from Horton (2007) involved a within-subjects
design with 24 participants, and the effect size for the critical samepartner vs. different-partner comparison can be estimated at
d = 0.43 [16]. Based on this effect size, it would take 74
participants to reach 95% power (and 103 participants to reach
99% power). In comparison, the effect of word-level associations
found in Experiment 1 of Horton (2007) was estimated at d = 0.68
[16]. If forming lexical-based associations (e.g., Partner 1-.
BANJO) is a pre-requisite to forming more general category based
associations (e.g., Partner 1-. Musical Instrument), the effect of
category-based associations on object naming reported in Horton
(2007) Experiment 2 [16] may be no more reliable than the effect
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An open question, then, is whether partner-specific memory
associations could, in fact, reliably speed lexical access in a
different sort of experimental paradigm. In the present research,
the lack of partner context effects may be related to the fact that
the partner was incidental to the task (see discussion in [35]), along
with the fact that the items between study and test were
perceptually dissimilar (see [36]). By contrast, if item similarity
from study to test were maximized, and partners made integral to
the task, we might observe different findings. In real-world
contexts, particular interlocutors are likely to be the focus of a
nexus of information directly related to their social identities, their
connection to you, and the conversational context more broadly.
Establishing more clearly motivated partner-item associations
could help increase the likelihood that the presence of a specific
partner would reliably prompt retrieval of relevant knowledge.
However, on a simple resonance-based memory mechanism, in
which memory retrieval is automatic and cue-driven, the partner
effect should not be directly mediated by communicative goals.
Another consideration is that the test names were all fairly highfrequency nouns, which may be relatively insensitive to a single
exposure in the context of a particular partner compared to lowfrequency or even novel words which have few if any prior
associations (see [37]). Likewise, a common task such as picture
naming might be so overlearned as to be relatively insensitive to
such contextual effects (even with the present use of degraded
stimuli). More difficult or uncommon tasks may provide a better
viewpoint from which to test for the existence of partner-specific
associations on language use. Overall, then, similar to the broader
context-dependent memory literature, pinning down these effects
more definitively may require more systematic exploration of the
circumstances under which particular partner-specific effects are
most likely to obtain.

of whether such precedents are partner-specific or not (or,
alternatively, the circumstances under which they are more likely
to be partner-specific) is a topic of active debate (see [40]), the
common conclusion linking all of this work is that speakers and
listeners will act in accordance with available memory representations. Although the present results provide no additional support
for the hypothesis that partner-specific memory-associations
facilitate object naming in a manner consistent with the
predictions of the memory-based model of common ground, there
is little doubt that sensitivity to common ground is based on
representations in memory of joint experiences.
Additionally, recent work with memory-impaired patients
suggests that multiple memory systems may be involved in the
maintenance of common ground [47]. Episodic records of jointly
experienced events featured prominently in Clark and Marshall’s
account of common ground and definite reference [4]. Patients
with severe declarative memory impairment (including severe
episodic memory impairment) show substantial impairment in the
use of linguistic common ground, particularly when the information spans multiple utterances, suggesting that declarative memory
plays a central role in certain aspects of common ground [48],
(also see [49]). Importantly, the same patient population shows
intact use of physical co-presence as a cue to common ground [48]
as well as partner-specific accommodation of regional accents in
speech perception [50] suggesting that non-declarative memory
mechanisms may support other aspects of partner-specific
language use. Understanding which types of memory representations are relevant to which types of partner-specific processes
remains a central question for future research.
In conclusion, the present research fails to replicate the finding
by Horton (2007, Experiment 1) that partner-specific associations
influence object naming [16]. At the same time, it is undeniable
that our previous experiences with specific individuals shape how
we use language in a partner-specific manner. Moving forward,
the ongoing development of models of conversation and common
ground will continue to rely upon a better understanding of how
fundamental aspects of memory shape the ways in which people
interact.

Memory and Common Ground
Aside from issues related to the specific paradigm, there may be
the temptation to view the current (null) results as reason to
question broader claims about the need to better understand the
basic memory processes involved in how speakers and listeners
manage common ground more generally. We wish to emphasize,
however, that there is a growing body of evidence that supports
the notion that mechanisms of memory encoding and retrieval in
conversational contexts play an important role in shaping
language use. Much of this work is consistent with the claim that
access to partner-specific memory representations can constrain
language production and comprehension in ways relevant for
common ground [6], [10], [14], [38–43]. Some researchers have
questioned the need to assume partner-specificity, arguing instead
that language processing can be guided by simpler memory
representations in the form of ‘‘precedents’’ – that is, past
experiences of referring to an object in a particular way,
independent of a particular partner [44–46]. Although the issue

Acknowledgments
Thanks to Daniel Simons for helpful discussions regarding this research,
and to Richard Gerrig for providing many helpful comments on a previous
version of this manuscript. Thanks to Laurel Brehm for making Dr.
Learnasaurus available for Experiment 2b.

Author Contributions
Conceived and designed the experiments: SBS WSH. Performed the
experiments: SBS. Analyzed the data: SBS WSH. Wrote the paper: SBS
WSH.

References
7. Brown-Schmidt S (2012) Beyond common and privileged: Gradient representations of common ground in real-time language use. Lang Cogn Process 27: 62–
89.
8. Heller D, Parisien C, Stevenson S (2012) Perspective-taking behavior as the
probabilistic weighing of multiple domains. Poster presented at the City
University of New York conference on Human Sentence Processing, New York,
NY.
9. Horton WS, Gerrig RJ (2005) Conversational common ground and memory
processes in language production. Discourse Process 40: 1–35.
10. Horton WS, Gerrig RJ (2005) The impact of memory demands on audience
design during language production. Cognition 96: 127–142.
11. Gillund G, Shiffrin RM (1984) A retrieval model for both recognition and recall.
Psychol Rev 91: 1–67.

1. Clark HH (1992) Arenas of language use. Chicago: University of Chicago Press.
2. Clark HH (1996) Using language. Cambridge: Cambridge University Press.
3. Clark HH, Marshall CR (1978) Reference diaries. In D. L. Waltz (Ed.)
Theoretical issues in natural language processing, Vol. 2. New York: Association
for Computing Machinery. pp. 57–63.
4. Clark HH, Marshall CR (1981) Definite reference and mutual knowledge. In
AK. Joshi, BL. Webber, &I. A. Sag, editors. Elements of discourse
understanding. Cambridge, MA: Cambridge University Press. pp. 10–63.
5. Galati A, Brennan SE (2010) Attenuating information in spoken communication: For the speaker or for the addressee? J Mem Lang 62: 35–51.
6. Brown-Schmidt S (2009) Partner-specific interpretation of maintained referential
precedents during interactive dialog. J Mem Lang 61: 171–190.

PLOS ONE | www.plosone.org

7

October 2014 | Volume 9 | Issue 10 | e109035

Memory Associations and Picture Naming

12. Ratcliff R (1978) A theory of memory retrieval. Psychol Rev 85: 59–108.
13. Horton WS, Gerrig RJ (2002) Speakers’ experiences and audience design:
Knowing when and knowing how to adjust utterances to addressees. J Mem
Lang 47: 589–606.
14. Horton WS, Slaten DG (2012) Anticipating who will say what: The influence of
speaker-specific memory associations on reference resolution. Mem Cognit 40:
113–126.
15. Horton WS, Spieler DH (2007) Age-related effects in communication and
audience design. Psychol Aging 22: 281–290.
16. Horton WS (2007) The influence of partner-specific memory associations on
language production: Evidence from picture naming. Lang Cogn Process 22:
1114–1139.
17. Faul F, Erdfelder E, Buchner A, Lang AG (2009) Statistical power analyses using
G*Power 3.1: Tests for correlation and regression analyses. Behav Res Methods
41: 1149–1160.
18. Van Overschelde JP, Rawson KA, Dunlosky J (2004) Category norms: An
updated and expanded version of the Battig and Montague (1969) norms.
J Mem Lang 50: 289–335.
19. Brainard DH (1997) The Psychophysics Toolbox. Spat Vis 10: 433–436.
20. Boersma P, Weenink D (2003) Praat: Doing phonetics by computer (Version
4.1.3) [Computer program]. Retrieved from http://www.praat.org/.
21. Gerrig RJ, McKoon G (1998) The readiness is all: The functionality of memorybased text processing. Discourse Process 26: 67–86.
22. Gerrig RJ, McKoon G (2001) Memory processes and experiential continuity.
Psychol Sci 12: 81–85.
23. Myers JL, O’Brien EJ (1998) Accessing the discourse representation during
reading. Discourse Process 26: 131–157.
24. Ratcliff R, McKoon G (1988) A retrieval theory of priming in memory. Psychol
Rev 95: 385–408.
25. Jacoby LL (1983) Perceptual enhancement: Persistent effects of an experience.
J Exp Psychol Learn Mem Cogn 9: 21–38.
26. Eich E (1985) Context, memory, and integrated item/context imagery. J Exp
Psychol Learn Mem Cogn 8: 157–173.
27. Godden D, Baddeley AD (1980) When does context influence recognition
memory? Br J Psychol 71: 99–104.
28. Jacoby LL, Witherspoon D (1982) Remembering without awareness. Can J Psychol 36: 300–324.
29. Godden D, Baddeley AD (1975) Context dependent memory in two natural
environments: On land and under water. Br J Psychol 66: 325–331.
30. Smith SM (1979) Remembering in and out of context. J Exp Psychol Learn
Mem Cogn 5: 460–471.
31. Smith SM, Vela E (2001) Environmental context-dependent memory: A review
and meta-analysis. Psychob Bull Rev 8: 203–220.
32. Fernandez A, Glenberg AM (1985) Changing environmental context does not
reliably affect memory. Mem & Cognit 13: 333–345.
33. Parker A, Gellatly A, Waterman M (1999) The effect of environmental context
on memory: Dissociation between perceptual and conceptual implicit tests.
Eur J Cogn Psychol 11: 555–570.

PLOS ONE | www.plosone.org

34. Parker A, Dagnall N, Coyle AM (2007) Environmental context effects in
conceptual explicit and implicit memory. Memory 15: 423–434.
35. Bjork RA, Richardson-Klavehn A (1989) On the puzzling relationship between
environmental context and human memory. In C. . Izawa, editor. Current issues
in cognitive processes: The Tulane Flowerree Symposium on Cognition.
Hillsdale, NJ: Erlbaum. pp. 313–344.
36. Jacoby LL, Dallas M (1981) On the relationship between autobiographical
memory and perceptual learning. J Exp Psychol Gen 110: 306–340.
37. Creel SC, Aslin RN, Tanenhaus MK (2008) Heeding the voice of experience:
The role of talker variation in lexical access. Cognition 106: 633–664.
38. Bard E, Aylett M (2004) Referential form, word duration, and modeling the
listener in spoken dialogue. In: J. C . Trueswell & M. K . Tanenhaus, editors.
Approaches to studying world-situated language use: Bridging the language-asproduct and language-as-action traditions. Cambridge, MA: MIT Press. pp.
173–191.
39. Barr DJ, Jackson L, Phillips I (2014) Using a voice to put a name to a face: The
psycholinguistics of proper name comprehension. J Exp Psychol Gen 143: 404–
413.
40. Brennan SE, Hanna JE (2009) Partner-specific adaptation in dialog. Top Cogn
Sci 1: 274–291.
41. Gorman KS, Gegg-Harrison W, Marsh CR, Tanenhaus MK (2013) What’s
learned together stays together: Speakers’ choice of referring expressions reflects
shared experience. J Exp Psychol Learn Mem Cogn 39: 843–853.
42. Knutsen D, Le Bigot L (2012) Managing dialogue: How information availability
affects collaborative reference production. J Mem Lang 67: 326–341.
43. Matthews D, Lieven E, Tomasello M (2010) What’s in a manner of speaking?
Children’s sensitivity to partner-specific referential precedents. Dev Psychol 46:
749–760.
44. Barr DJ, Keysar B (2002) Anchoring comprehension in linguistic precedents.
J Mem Lang 46: 391–418.
45. Kronmüller E, Barr DJ (2007) Perspective-free pragmatics: Broken precedents
and the recovery-from-preemption hypothesis. J Mem Lang 56: 436–455.
46. Shintel H, Keysar B (2007) You said it before and you’ll say it again:
Expectations of consistency in communication. J Exp Psychol Learn Mem Cogn
33: 357–369.
47. Duff MC, Brown-Schmidt S (2012) The hippocampus and the flexible use and
processing of language. Front Hum Neurosci 6: 1–11. doi: 10.3389/
fnhum.2012.00069.
48. Rubin RD, Brown-Schmidt S, Duff MC, Tranel D, Cohen NJ (2011) How do I
remember that I know you know that I know? Psychol Sci 22: 1574–1582.
49. Kurczek J, Brown-Schmidt S, Duff MC (2013) Hippocampal contributions to
language: Evidence of referential processing deficits in amnesia. J Exp Psychol
Gen 142: 1346–1354. doi: http://dx.doi.org/10.1037/a0034026.
50. Trude A, Duff MC, Brown-Schmidt S (2014) Accommodation of talker-specific
regional accents: Evidence from amnesia. Cortex 54: 117–123.

8

October 2014 | Volume 9 | Issue 10 | e109035

