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A commentary on

The Gratton effect remains after control-
ling for contingencies and stimulus repe-
titions
by Blais, C., Stefanidi, A., and Brewer,
G. (2014). Front. Psychol. 5:1207. doi:
10.3389/fpsyg.2014.01207

INTRODUCTION
The congruency sequence effect (CSE) is
the observation that the congruency effect
is reduced following an incongruent trial
(Gratton et al., 1992). Generally, the CSE
is interpreted in terms of conflict adap-
tation, the idea that participants decrease
attention to the distracter and/or increase
attention to the target after experiencing
conflict (e.g., Botvinick et al., 2001). An
alternative learning and memory account
proposes that the CSE is instead due to
basic learning confounds (for a review, see
Schmidt, 2013). For instance, systematic
differences in the types of feature repe-
titions that are possible in each cell of
the design might produce a CSE (Mayr
et al., 2003; Hommel et al., 2004). Schmidt
and De Houwer (2011) considered two
additional learning and memory biases:
sequential contingencies and congruency
switch costs. However, Blais et al. (2014)
present data which they suggest argue
against a role of these two biases. This arti-
cle illustrates some issues with this work
and suggests that contingency and con-
gruency switch biases may play a role
after all.

CONTINGENCY ANALYSIS
UNDERPOWERED
Schmidt and De Houwer (2011) intro-
duced the idea that sequential contin-
gency biases might influence the CSE.
Often, each distracter is presented more
frequently in the congruent color than
in each incongruent color. Unfortunately,
this introduces a contingency, whereby
words are predictive of the congruent
response. Contingency biases are larger
following an accurately predictive trial
than following an incorrectly predictive
trial (Schmidt et al., 2007). Thus, con-
tingency biases can contribute to the
CSE. Indeed, Mordkoff (2012) showed
that, with feature repetitions removed, the
CSE is present in a contingency-biased
Simon task, but is not observed in a
contingency-unbiased version of the same
task.

Blais et al. (2014) report a reanalysis
of verbal Stroop data in which each par-
ticipant performed several blocks of trials
with varying contingencies (as manipu-
lated with proportions of congruent tri-
als) from 5 to 95% in increments of 5%
(though only 10 to 80% could be ana-
lyzed). Overall, CSEs were not reliable
for most contingency levels. Critically, the
CSE did not significantly increase as a
function of contingency in response times.
With these data, the authors argued that
contingencies are unlikely to play a role in
the CSE.

However, statistical power of the sam-
ple of 15 participants is a concern. Indeed,
the slope was notably positive, but with

considerable error, B = 0.438 ± 0.382,
t(14) = 1.15, p > 0.25. The B parameter
is the amount of change in the CSE for a
1% contingency increment (i.e., 2.2 ms for
each 5% increment, and 31 ms overall).
Though not significant, this represents
a medium effect size (β = 0.315). As
Figure 1 illustrates, the study only had
high (0.8) power to detect a large effect size
(β = 0.661). As a further concern, contin-
gencies were manipulated between blocks.
Contingency biases are known to transfer
across blocks (Schmidt et al., 2010), caus-
ing contamination. Thus, contingency
biases were probably underestimated.
Curiously, the slope for the errors was
significant and in the predicted direc-
tion, B = 0.038 ± 0.017, t(14) = 2.26,
p = 0.040. Though seemingly confirm-
ing a role of contingencies, the authors
reasoned that this slope is difficult to
interpret given that none of the CSE esti-
mates for the various contingency levels
were significant. This argument does not
seem particularly convincing, only feeding
concerns about statistical power.

CONGRUENCY SWITCH HYPOTHESIS,
REVISED
Schmidt and De Houwer (2011) further
considered the possibility that there might
be encoding costs associated with “switch-
ing” from a congruent to an incongruent
trial, or vice versa, relative to repeating
the same type of trial. Thus, following an
incongruent trial, incongruent trials will
incur a benefit and congruent trials a loss.
The reverse is true following a congruent
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FIGURE 1 | Congruence sequence effect as a function of proportion congruency, with

observed trend line (solid line) and trend line that would have been required for a high

power test given the sample size and error (dashed line).

trial. As a result, congruency switch costs
can further explain variance in the CSE.

Schmidt and De Houwer (2011) sug-
gested that the cost of switching from con-
gruent to incongruent might be “roughly”
the same as the reverse, but Blais et al.
(2014) did not observe this additiv-
ity. In retrospect, this was a misguided
prediction. It is known that switching
from a hard (non-dominant) to an easy
(dominant) task sometimes incurs a larger
cost on performance than the reverse,
known as switch cost asymmetry (see
Allport et al., 1994). The same might be
predicted here, where a congruent “encod-
ing shortcut” might be especially fast fol-
lowing a congruent trial, whereas the
harder encoding task on incongruent tri-
als will take long regardless of the previous
trial congruency. This is an intriguing sug-
gestion, because the conflict adaptation
account should predict the exact oppo-
site: because Stroop effects are primarily
interference driven (see MacLeod, 1991),
changes in attention to the word should be
reflected primarily in incongruent trials.

Looking closely at the data of Blais
et al. (2014), it can be seen that the
interaction between congruency and con-
gruency switch is due entirely to a
larger effect of congruency switch for
congruent trials (Experiment 1: 32 ms;
Experiment 2: 44 ms) than for incongruent

trials (Experiment 1: −4 ms; Experiment
2: −15 ms). Thus, this interaction is
inconsistent with the conflict adapta-
tion account, but is consistent with a
revised version of the congruency switch
hypothesis.

CONCLUSION
Though the current paper does not
contest the notion that CSEs can be
observed independent of feature repe-
tition and contingency learning biases
(e.g., Kim and Cho, 2014; Schmidt and
Weissman, 2014; Weissman et al., 2014),
three inferences of Blais et al. (2014)
are contestable. First, contingency biases
probably do play a role in the effect,
as indicated by the significant effect in
the errors, the underpowered but notable
trend in the response times, and the data
of Mordkoff (2012). Second, congruency
switch effects might also play a role, as
indicated by the direction of the switch
cost asymmetry. Third, Blais and col-
leagues too quickly attribute the remain-
ing CSEs to conflict adaptation. Yet other
accounts still remain, such as the tem-
poral learning and activation-suppression
accounts, which actually seem to fit
the extant data better than the conflict
adaptation account (e.g., see Weissman
et al., 2014, Schmidt and Weissman, in
review).
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