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Abstract

In response to Casasanto, Brookshire, and Ivry (2015), we address four points: First, we engaged

in conceptual replications of Brookshire, Casasanto, and Ivry (2010), not direct replications.

Second, we did not question the validity of Brookshire et al.’s (2010) results, nor the similar find-

ings of other researchers, but instead explained divergent findings within an integrated theoretical

framework. Third, challenges to the construct of automaticity, including ours, were widespread,

long before Brookshire et al.’s (2010) article. Fourth, the planned comparisons that we reported

tested our theoretical claims and offered strong evidence for them.

1. The distinction between direct and conceptual replications

Replicating previous research is of much current interest (e.g., Schmidt, 2009; Zwaan

& Pecher, 2012). Within the replication literature, a fundamental distinction exists

between direct replications and conceptual replications (with direct replications some-

times referred to as “exact replications,” although exact replications are never possible;

Schmidt, 2009). In a direct replication, researchers perform an experiment that uses “the

same stimuli, the same instructions, the same procedure and similar participants to

approximate an exact replication” (Zwaan & Pecher, 2012, p. 2). In a conceptual replica-

tion, researchers attempt to “verify the underlying hypothesis of an earlier experiment”

often by using “a different experimental set up that conveys the same primary informa-

tion . . . by a radically different material realization” (Schmidt, 2009, p. 94). The purpose

of a conceptual replication in many articles is to establish common ground with previous

articles, first establishing the presence of a robust effect under at least somewhat different

conditions, before extending the relevant findings significantly further, both empirically

and theoretically.
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Casasanto et al. object to our use of “replication” to describe conditions in our experi-

ments where we attempted to replicate the trial format in Brookshire, Casasanto, and

Ivry’s (2010) experiments. Specifically, Casasanto et al. state, “Although Lebois et al.

adapted our method, they performed a different experiment, using a different kind of

stimulus.” We just saw, however, that this is exactly how Schmidt (2009) defined a con-

ceptual replication. As Schmidt (2009, p. 91) further noted, “much of the confusion in

the existing literature results from mixing up these two basic categories.”

If we had been attempting to directly replicate one of Brookshire et al.’s experiments,

there would have been much discussion about our attempts to reproduce the earlier exper-

iment as exactly as possible. Instead, we made it clear that we were not attempting to

perform a direct replication. When we first introduced our paradigm in the introduction

(p. 1774), we referenced Casasanto (2008) and Brookshire et al. (2010) because they had

demonstrated that, under some conditions, meaning becomes active without contextual

support from instructions and orienting tasks to produce congruency effects. Specifically,

we stated, “Across three experiments, we explored two manipulations designed to assess

the automaticity of grounded information” using “a paradigm shown recently to produce

grounded congruency effects” (i.e., the Brookshire et al. paradigm). When we first men-

tioned the Brookshire et al. replication condition in Experiment 2 (p. 1783), we stated

that we wanted to see whether “replicating their trial format would again produce congru-

ency effects . . . with no assistance from instructions or orienting tasks.” In the same para-

graph, we stated that we were using different materials than Brookshire et al. (concrete

words instead of abstract words), given the theoretical assumption that concrete words

would be more likely to show congruency effects. Explicitly mentioning our use of differ-

ent materials at this point made it clear that we were not attempting a direct replication

of Brookshire et al., but were simply performing a conceptual one. Indeed, in two review

cycles at different journals, none of the reviewers or action editors questioned our use of

“replication,” with one of the signed reviews coming from an expert in the replication

literature.

Finally, in the Discussion section (pp. 1791–1792), we reviewed significant differences

in procedures and materials between Brookshire et al. (2010) and our experiments, offer-

ing explanations for why different results might have resulted. Again, it was clear that we

had only attempted conceptual replications, not direct ones.

2. Integrating conflicting findings within a common theoretical framework

Contrary to Casasanto, Brookshire, and Ivry’s (2015) claim, we did not question the

validity of Brookshire et al.’s (2010) results, nor the similar findings of other researchers.

Although we were not able to obtain congruency effects without contextual support, other

laboratories have been able to do so. In a section entitled, “Reconciling Conflicting

Results” (pp. 1791–1792), our central theme was that all of these results are valid within

a unifying theoretical framework. If the construction of meaning is dynamical and con-

text-dependent, then the specific conditions in an experiment determine how meaning is
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constructed within it. As a consequence, the results obtained across experiments in a

paradigm are likely to vary. The theoretical framework of our article not only explains

conflicting results in the literature, but also predicts that they should be prevalent, espe-

cially when effects are small. In this spirit, we addressed methodological factors that

might have contributed to differences between experiments on grounded congruency

effects, including differences in procedures and materials (pp. 1791–1792). Rather than

questioning the validity of conflicting results, we attempted to explain them within a

common framework.

Similarly, in our introduction (pp. 1766–1770), we reviewed diverse phenomena in the

automaticity literature, illustrating how these phenomena, too, are generally context-de-

pendent (e.g., Stroop, SNARC, and Simon effects). Like grounded congruency effects,

these phenomena also vary as a function of methodological factors. Rather than such vari-

ability being a problem (e.g., when one of these phenomena doesn’t “replicate”), we and

others have suggested that the dynamic nature of these phenomena makes them sensitive

to contextual factors.

Within this framework, “failures to replicate” appear in a new light. Rather than

reflecting the failure of one lab to directly replicate the results of another, different find-

ings may reflect important systematic differences in the conditions that cause a phe-

nomenon to wax and wane. Our treatment of variability across laboratories in obtaining

grounded congruency effects clearly reflected this perspective. Rather than questioning

the validity of previous findings, we viewed their variability as strong evidence for our

theoretical position. To the extent that the access of meaning is context-dependent, vari-

ability should occur in congruency effects, and it does.

3. Challenges to the construct of automaticity were widespread and long coming

Casasanto et al. (2015) claim that we did not accurately represent their theoretical

position in Brookshire et al. (2010). Specifically, Casasanto et al. stated, “Lebois et al.

did not accurately represent our theoretical position on the context-dependence of spatial

congruity effects, which anticipated theirs” (p. 1980, italics ours). Casasanto et al. further

stated that Lebois et al. “used similar methods and arrived at strikingly similar conclu-
sions” (p. 1980, italics ours). Finally, Casasanto et al. pointed out that Barsalou (1982)

once claimed that some features are automatically activated independent of context

(Barsalou, 1982), even though Lebois, Wilson-Mendenhall, and Barsalou (2015) acknowl-

edged this in their opening paragraph. Given these points, we believe that some history

on automaticity research, including our own, is in order.

Challenges to the construct of automaticity have been in the wind for some time, long

before Brookshire et al.’s (2010) article. As Lebois et al. (2015, pp. 1766–1773)
reviewed, many researchers in the 1990s, and especially in the 2000s, questioned the con-

struct of automaticity and performed extensive research to assess this issue. Researchers

studying the Stroop effect, SNARC effect, semantic priming, affective priming, atten-

tional cuing, and the Simon task have been questioning whether these effects are
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automatic for the past two decades. Thus, Brookshire et al. (2010) did not break new

ground in challenging the construct of automaticity.

As Lebois et al.’s (2015) literature review further mentioned, several other major

reviews have documented the widespread deconstruction of automaticity, including Santi-

ago, Roman, and Ouellet (2011), Kiefer, Adams, and Zovko (2012), Tomasino and Rumi-

ati (2013), and Gawronski and Cesario (2013). Like ours, each of these reviews drew on

articles going back decades to demonstrate that diverse phenomena often assumed to be

automatic are actually context-dependent. As these reviews illustrate, the case against

automaticity has been developing for some time across literatures.

We first began to question the automatic activation of semantic features when Aron

Barbey, a Ph.D. student in our laboratory, failed to obtain grounded congruency effects in

his dissertation (Barbey, 2007). Across a series of experiments beginning in 2006, Barbey

assessed whether conceptual combination utilizes simulations of central semantic features,

such as verticality. Because he found little evidence for such simulations, we began to

question whether simulations of central semantic features are activated automatically.

Notably, Barbey’s experiments had a relatively high ratio of filler trials to target trials

(75% to 25%, respectively). It occurred to us that if the activation of meaning simula-

tions is not automatic, then high proportions of filler trials would generate a strategic set

that worked against activating these simulations. Since Posner, Snyder, and Davidson’s

(1980) classic work, researchers have argued that an automatic process is one that is not

affected by set (e.g., whether the proportion of filler trials is high or low). Conversely,

when set does affect a process, the process is likely to be under strategic control and not

be automatic.

To test this possibility, we designed a version of Barbey’s experiments, using his mate-

rials that manipulated the proportion of filler trials (0% vs. 80%). This work was begun

by Erica Sarti in 2007, immediately following Barbey’s dissertation, and was completed

in 2008 as her honors thesis (Sarti, 2008), under the supervision of Wilson-Mendenhall

and Barsalou (Wilson-Mendenhall was a graduate student at the time, who also over-

lapped with Barbey). A congruency effect only occurred with no fillers in the first half of

the experiment on the initial stimulus presentations. No congruency effect ever occurred

when fillers were present, nor for subsequent stimulus presentations in the second half of

the experiment without fillers. On the basis of these results, we became even more con-

vinced that the activation of central semantic information is not automatic.

When Lauren (McDonough) Lebois joined the laboratory in 2008, her masters thesis

immediately followed up on Sarti’s work (McDonough, 2010). McDonough, like Sarti

(2008), again manipulated the proportion of filler trials (20% vs. 80%), while also assess-

ing task set. Again, congruency effects failed to occur consistently. Based on the results

of all our experiments to that point, it appeared that drawing attention to relevant task

information was required for congruency effects to occur. To explore this possibility, we

increasingly assessed whether contextual manipulations such as instructions and orienting

tasks produce these effects. The result was the theoretical perspective and experiments in

Lebois et al. (2015), both highly consistent with our research just described, and also

with much of our other previous and current research (e.g., Barsalou, 1987, 2003, in
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press; Barsalou, Wilson, & Hasenkamp, 2010; Wilson-Mendenhall, Barrett, Simmons, &

Barsalou, 2011; Yeh & Barsalou, 2006).

This history illustrates that our laboratory has been exploring the issue of automaticity

in semantic processing since 2006, beginning to seriously question whether semantic acti-

vation is automatic in 2007. Our interest in this area did not originate in Brookshire

et al.’s (2010) work but began years before. Indeed, Sarti’s (2008) findings predated

Brookshire et al.’s (2010) similar findings by 2 years, showing, as did Brookshire et al.,

that grounded congruency effects disappear after the first presentation of a critical stimu-

lus and that they are affected by filler trials.

As this brief review illustrates, we like many other researchers, including Brookshire

et al., were swept up in a larger movement that has been reassessing the construct of

automaticity (also see Moors & De Houwer, 2006). Our primary interest in Brookshire

et al.’s work was adopting a task developed earlier by Casasanto that appeared to produce

robust congruency effects without supporting instructions or orienting tasks. Because our

theoretical inspiration came from elsewhere, it did not occur to us that we needed to say

anything about Brookshire et al.’s theoretical position, and we did not.

4. The distinction between planned comparisons and omnibus tests

In our article, we adopted an approach to inferential statistics that focuses on a priori

theory-motivated tests of hypotheses (e.g., Abelson & Prentice, 1997; Keppel, 1991).

Many researchers fail to distinguish between a priori and post hoc tests in their statistical

analyses, opting to use conservative post hoc omnibus tests even when they have clear

hypotheses. When, for example, researchers predict that one condition will have a higher

mean than another, they often assess this prediction with an omnibus F test or a two-

tailed t test, establishing whether a difference between the conditions exists in either
direction, rather than in only the direction predicted. Similarly, when researchers predict

that an interaction will take a particular form, they nevertheless use an omnibus test that

assesses whether any one of many possible forms of the interaction occurred. Statisticians

often argue, however, that such predictions should be tested with directional planned

comparisons that only test the predicted patterns of results. Once a priori hypotheses have

been assessed, omnibus tests can then be used for exploratory purposes.

We adopted the planned comparison perspective in the three experiments that we

reported. Specifically we designed planned comparisons to test theoretically motivated

hypotheses consistent with our previous research going back to 2006: Congruency effects

should occur when contextual support from instructions or orienting tasks is present, but

they should not occur when contextual support is absent. Specifically, to test whether a

congruency effect occurred when contextual support was present, we used a directional

linear contrast to determine whether congruent trials were faster than incongruent trials.

To test whether a congruency effect did not occur when contextual support was absent,

we first predicted that the above linear contrast would not be significant, and then further

predicted that a Bayesian test would offer strong support for the null hypothesis. Because
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our a priori predictions concerned the presence versus absence of congruency effects in

specific conditions, this was how we assessed our data. In every condition where we

predicted a directional congruency effect, one occurred. In five conditions where we pre-

dicted a null effect, strong evidence for a null effect was present. Thus, the statistical

tests that we developed a priori to assess our hypotheses provided supporting evidence

for them.

Casasanto et al. (2015) argue that we failed to provide evidence that context modulates

congruency effects. Specifically, they note that the omnibus interactions between group

and congruency in our Experiments 1 and 2 were not significant. Although we showed

that predicted effects and lack of effects within particular groups did and did not occur as

predicted, we did not actually show, via significant interactions, that context (i.e., groups)

modulated congruency.

Essentially Casasanto et al. have reframed our hypotheses for us, arguing that we

should have tested something a priori that we did not set out to test. Specifically, they

suggest that we test the hypothesis that context modulates congruency effects. In our

Experiment 2, for example, their hypothesis is that whether a relevant orienting task is

present or not for a given condition (context) should modulate the size of congruency

effects observed across conditions. Notably, however, this hypothesis differs considerably

from the hypotheses that we set out to test. Specifically, we predicted that a significant

congruency effect would occur in each condition that drew attention to verticality infor-

mation with an orienting task. Conversely, we further predicted that no significant con-

gruency effect would occur in any condition that did not. If we had simply shown that

context modulates congruency using an omnibus interaction, as Casasanto et al. (2015)

suggest, it would not have been clear that a significant congruency effect occurred in any

of the predicted conditions. Nor would it have been clear that a congruency effect was

absent in any of the other conditions. All that would have been required to support Casa-

santo et al.’s hypothesis was showing that context modulated congruency effects in an

overall interaction, not that specific significant congruency effects did or did not occur.

Because we specifically predicted the presence versus absence of congruency effects, this

is what we tested, and this is what our analyses demonstrated. These predictions were

stronger than simply showing that context modulated congruency.

Thus, in earlier versions of our manuscript prior to the published version, we only
reported assessments of congruency within particular conditions. We did not perform or

report analyses that assessed patterns across conditions, such as interactions. Across two

independent review cycles that included statistical experts who signed their reviews, not a

single one suggested that we use interactions to test our hypotheses.

Furthermore, the omnibus tests of the interactions that we reported in the published

version were unduly conservative, given that they tested for any form that the respective

interaction could have taken (as in a two-tailed test). Thus, it is not surprising that these

interactions were not significant, even though our planned comparisons were. Because we

did not plan to use interactions for testing our a priori hypotheses, we did not power our

experiments so that interactions would be significant. If we had, say, increased the num-

ber of participants in each experiment by 50%, even the omnibus interactions might well
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have been significant, given that the means were in the predicted direction, and the p val-

ues were approaching significance.

We only included results from omnibus interactions in the published version of our arti-

cle because of a request late during the review process to perform mixed analyses that

included random effects for both participants and words. Once we shifted to this way of

analyzing our results, we continued to focus on congruency effects within conditions, as in

earlier versions of our manuscript, given that they tested our a priori hypotheses. We later

added the subsequent sections on fixed and random effects that reported omnibus effects

to provide a thorough listing of all inferential tests resulting from our new analyses.1

5. Conclusions

Casasanto et al. (2015) ended their commentary with regret that we did not coordinate

our experiments with them. We find this quite remarkable, given that such coordination

often only occurs—and indeed is only expected—when one research group attempts a

direct replication of another group’s finding. When a group simply attempts a conceptual

replication, coordination typically does not occur and is certainly not expected. As men-

tioned earlier, conceptual replication is ubiquitous, providing an important stepping stone

from one project to the next, thereby making coordination relatively unusual. And again,

we never questioned the validity of Brookshire et al.’s (2010) results, nor their theoretical

position. We continue to believe, and hope you agree, that putting everything in context

is generally a good idea.
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Note

1. Implications of the issues addressed in this section become clear when reconsidering

the drug treatment analogy that Casasanto et al. (2015) applied to our analyses.

Imagine wanting to show that a drug has an effect on a disease across a pre-test and

post-test relative to a control group. Obtaining a significant omnibus interaction

between treatment versus control group and pre-test versus post-test simply indicates

that one variable modulated the effect of the other. A significant omnibus interaction

does not demonstrate, however, that administering the drug actually had a significant

effect within the treatment group, nor that there was no change over time within the

control group. The omnibus interaction could be significant without these more criti-

cal findings being present (e.g., there might be no significant treatment effect and/or

significant change over time could occur in the control condition). For these reasons,
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it is essential to assess whether individual change over time is significant within the

treatment group and not significant within the control group. Notably, Brookshire

et al. (2010) focused their analyses on omnibus interactions and did not probe their

interactions to establish the simple effects significant within them. Thus, it is

perhaps not surprising that Casasanto et al.’s (2015) statistical priorities differ from

ours.
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