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Cognitive control is a well-studied phenomenon of human 
cognition. It has been proposed that cognitive control pro-
cesses allow us to adapt our behaviour in a flexible and 
goal-oriented manner to changing environmental demands 
(e.g., Gruber & Goschke, 2004). A prominent theory of 
cognitive control is the conflict monitoring theory 
(Botvinick et  al., 2001). This theory assumes that the 
detection of conflict during information processing trig-
gers a subsequent upregulation of cognitive control, for 
instance, by weakening the impact of task-irrelevant 
information and strengthening those of task-relevant 
information from trial to trial. These changes in control 
become then observable by affecting performance pat-
terns in a trial as a function of whether the preceding trial 
entailed, for example, a conflict or an incorrect response. 
Such short-term conflict adaptation effects have been 
reported across a wide range of paradigms, including the 

Stroop task (Forster & Cho, 2014; Funes et al., 2010; Kan 
et al., 2013), the Flanker task (Akçay & Hazeltine, 2011; 
Boy et al., 2010; Gratton et al., 1992; Janczyk & Leuthold, 
2018) and the Simon task (Janczyk & Leuthold, 2018; 
Kunde et al., 2012; Kunde & Wühr, 2006; Stürmer et al., 
2005). Errors have also been shown to trigger adaptation 
effects (cf. Dudschig & Jentzsch, 2009; Jentzsch & 
Dudschig, 2009). Moreover, convergent evidence from 
behavioural, neuroimaging, and neuropsychological 
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studies supports an interaction between cognitive control 
and language processing (Hsu & Novick, 2016; January 
et al., 2009; Thothathiri et al., 2012, 2018; Vuong & 
Martin, 2011). In fact, overlapping brain regions are 
shown to be activated by both standard cognitive control 
tasks (Stroop and Flanker) and language processing tasks 
where competitive alternatives are present (Hsu et al., 
2009; Vuong & Martin, 2011). However, a current debate 
about conflict adaptation effects concerns the issue of 
whether conflict detection in one processing domain (e.g., 
sensorimotor) results in conflict adjustments in a different 
domain (e.g., linguistic). In this respect, recent studies of 
Novick and colleagues’ research group (Hsu et al., 2017, 
2021; Hsu & Novick, 2016; Kan et al., 2013; Novick 
et al., 2014) have attracted much attention. They showed 
cross-task adaptation effects from linguistic tasks involv-
ing syntactic conflict to both perceptual and sensorimotor 
tasks and vice versa. It remains an open issue whether (1) 
cross-task adaptation effects occur for different types of 
representational linguistic conflict (i.e., semantic conflict) 
and (2) whether within-task adaptation effects occur 
within the language domain. These issues are of great 
theoretical importance for two reasons. First, demonstrat-
ing cross-task adaptation effects for semantic instead of 
syntactic conflict would further strengthen the view of a 
domain-overarching cognitive control architecture. 
Second, demonstrating within-task adaptation effects 
would, at least to our knowledge, for the first time reveal 
that language comprehension processes at the sentence 
level are also subject to short-term cognitive control influ-
ences following semantic conflict. The goal of this study 
is to address these issues in a set of behavioural experi-
ments either employing a self-paced reading task alone or 
in combination with a manual Stroop task.

Within standard tasks used to investigate conflict-trig-
gered control implementations, stimuli typically consist of 
a relevant and an irrelevant task dimension. For example, 
in the classical Stroop task (for a review, see MacLeod, 
1991), the relevant dimension is the print colour of the 
word, whereas the irrelevant dimension is the word mean-
ing. In such a task, conflict originates if the word meaning 
and the print colour carry opposing information (incongru-
ent trial; for example, the word red presented in blue col-
our). Responses are typically faster and less error-prone in 
congruent (C) than incongruent (I) trials. Another example 
is the Eriksen flanker task (Eriksen & Eriksen, 1974; Kopp 
et al., 1994; Verbruggen et al., 2006), where the central 
stimulus is the task-relevant dimension that is either con-
gruent (<< < <<<) or incongruent (>> < >>) with 
the surrounding stimuli. Crucially, short-term conflict 
adaptation effects—as proposed by conflict monitoring 
theory (Botvinick et al., 2001)—are typically revealed via 
congruency sequence analyses in such tasks; specifically, 
congruency on the current trial N (C vs. I) as a function of 
congruency on the preceding trial N–1 (c vs. i). One of the 

first studies reporting such an analysis was Gratton et al. 
(1992). Using an Eriksen flanker task, the authors found 
that the congruency effect on trial N was reduced if it was 
preceded by an incongruent compared with a congruent 
trial N–1 (cI-cC > iI-iC). This phenomenon is referred to 
as the congruency sequence effect (CSE).

The actual mechanisms underlying the CSE are still 
debated. A full discussion of the proposed mechanisms is 
beyond the scope of the present paper, but some key dis-
cussions will be briefly summarised in the following. One 
issue regarding the CSE is the extent to which low-level 
stimulus-response bindings contribute to the effect (e.g., 
Hommel et al., 2004; Mayr & Awh, 2009; Mayr et al., 
2003). Indeed, Mayr et al. (2003) argued that the adapta-
tion effect pattern is specific to stimulus-response repeti-
tions and may be the consequence of associative priming 
rather than top-down control initiated by conflict detec-
tion. Another debate has evolved around the question of 
whether control adjustments operate in a task-specific 
(Akçay & Hazeltine, 2011; Egner et al., 2010; Forster & 
Cho, 2014; Stürmer et al., 2005) versus a more domain-
general manner (Freitas & Clark, 2014; Freitas et al., 2007; 
Kan et al., 2013). On one hand, if conflict adaptation is a 
manifestation of a domain-general system, then there 
should be clear evidence of cross-task CSEs. On the other 
hand, if adaptation reflects domain-specific mechanisms—
for example, an incongruent flanker trial specifically 
resulting in more focusing on centrally presented informa-
tion as suggested by the Spotlight model (Cohen et al., 
1992; Eriksen & Eriksen, 1974; Eriksen & Hoffma, 1972; 
Miller, 1991; Yantis & Johnston, 1990)—there should be 
no evidence for such cross-task adjustments (cf. Braem 
et al., 2014). Whereas a large body of research indicates 
conflict adaptation effects to be task-specific, the evidence 
in favour of cross-task CSEs is rather limited (e.g., Freitas 
et al., 2007; Kleiman et al., 2014; Notebaert & Verguts, 
2008; but see, for example, Akçay & Hazeltine, 2011; 
Funes et al., 2010). Such a result, however, would be of 
great theoretical interest since it can be taken as evidence 
against possible alternative explanations of the CSE in 
terms of low-level stimulus-response bindings (Hommel 
et al., 2004; Mayr et al., 2003).

A key study that was specifically designed to demon-
strate conflict adaptation effects across distinctly different 
types of tasks, that is, either a language reading task 
involving syntactic conflict or a perceptual conflict task 
(Neckar cube) to a manual Stroop task, was conducted by 
Kan et al. (2013). In their study, cross-task congruency 
effects in the manual Stroop task were demonstrated when 
participants read on trial N–1 syntactically ambiguous sen-
tences (Experiment 1) and also when a perceptually bi-
stable Neckar cube was presented (Experiments 2 and 3). 
Most interesting for this study are the cross-task transfer 
effects between the reading task and the subsequent man-
ual Stroop task. The employed sentences involved high 
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conflict trials with syntactically ambiguous (incongruent) 
sentences (e.g., “The basketball player accepted the con-
tract would have to be negotiated.”) and low-conflict trials 
where no ambiguity (congruent) was present (e.g., “The 
basketball player accepted that the contract would have to 
be negotiated.”). The word-by-word presentation of the 
sentences using a self-paced reading paradigm was fol-
lowed by the Stroop task that required manual choice 
responses as a function of font colour. A smaller Stroop 
effect in reaction time (RT) and error rate (ER) was found 
following incongruent as compared with congruent sen-
tences. These findings accord with the idea that the detec-
tion of syntactic conflict initiates cognitive control 
processes that reduce conflict within subsequent Stroop 
trials, thus supporting the notion of a domain-general cog-
nitive control mechanism (but see Aczel et al., 2021, for an 
unsuccessful replication attempt). This assumption was 
further substantiated by similar cross-task adaptation 
effects if the Stroop trials were preceded by perceptual 
conflict (Experiments 2 and 3). Whereas the Kan et  al. 
(2013) study is illustrative, the authors argue that it would 
also be of interest to demonstrate cross-task adaptation 
effects from the Stroop to the language task, for which 
their analysis provided no evidence, as well as for interfer-
ence tasks different from the Stroop task.

In an attempt to address this issue, Hsu and Novick 
(2016) combined the Stroop task with a language compre-
hension task in which syntactically ambiguous (e.g., “Put 
the frog on the napkin onto the box.”) and unambiguous 
sentences (e.g., “Put the frog that’s on the napkin onto the 
box.”) were auditorily presented while eye movements to 
objects in the visual world (e.g., an empty napkin, a frog 
on a napkin, a box, a horse) were recorded. The partici-
pants’ task was to use the mouse to move the target object 
(e.g., the frog on the napkin) to the correct goal location 
(e.g., box). Most interestingly, if incongruent compared 
with congruent Stroop trials preceded ambiguous sen-
tences, eye movements occurred more frequently to the 
correct than the incorrect (e.g., empty napkin) goal loca-
tion; that is, a conflict adaptation effect was present in the 
language task. Moreover, in a most recent study, Hsu et al. 
(2021) demonstrated that the recruitment of cognitive con-
trol via incongruent flanker trials also results in subsequent 
processing advantages for syntactically ambiguous sen-
tences in the visual world language task, as in Hsu and 
Novick (2016). Specifically, the authors reported across 
several experiments that cognitive control recruited in the 
non-linguistic arrow flanker task speeds up revision pro-
cessing during the reading of ambiguous sentences, result-
ing in fewer errors in the subsequent visual world 
comprehension task. These findings again strongly sup-
port the idea that conflict recruits cognitive control in a 
domain-overarching manner.

The most prominent line of research that focused on 
conflict adaptation within semantic tasks was carried out 

by Nozari and colleagues (Freund et al., 2016; Nozari & 
Dell, 2011; Nozari & Novick, 2017). In their conflict-
based account, the authors see conflict as a domain-gen-
eral phenomenon as its signal is monitored in both 
linguistic and non-linguistic systems. However, in Nozari 
and Dell (2011), the authors provided evidence from com-
putational modelling and individuals with brain damage, 
showing that the consequences of conflict detection (e.g., 
detecting errors) are specific to the source of conflict. In 
fact, the amount of conflict between lexical representa-
tions (e.g., cat and dog) only predicted the ability to detect 
semantic errors, while the amount of conflict between pho-
nological representations (e.g., /k/ and /d/) only predicted 
the detection of phonological errors. Importantly, increased 
conflict at the lexical level did not lead to better detection 
of phonological errors and vice versa. According to the 
authors, this specificity arises because each layer of the 
production system generates conflict independently of 
other layers and presumably of other cognitive systems, 
and it is the internal dynamics of these conflict generators 
that determine the strength of the conflict signal. Thus, the 
model poses a domain-specific component to the monitor-
ing process.

Surprisingly—despite a few studies addressing conflict 
adaptation between language comprehension and, for exam-
ple, a Stroop task—it remains an open issue whether within-
task CSEs occur in the language domain. Previous language 
studies have also investigated conflict adaption with the use 
of short, negated phrases (“not left,” “not right,” “now 
right,” and “now left”; Dudschig & Kaup, 2018, 2020) 
However, in these experiments, participants had to perform 
the according actions (left vs. right keypress according to 
phrase meaning), and therefore, the extent to which the 
observed CSE was purely linguistic or sensorimotor in 
nature remains debatable. In this study, we avoid potential 
confounds with sensorimotor processing by investigating 
CSEs effects within a sentence comprehension task proper 
(Experiment 4–6). This will allow us to gain a better under-
standing of how far conflict-related control implementa-
tions play a role within linguistic processing, and, 
consequently, whether conflict monitoring acts similarly in 
distinct cognitive domains (e.g., language domain and the 
sensorimotor domain). Surprisingly, and to the best of our 
knowledge, there are to date no studies investigating CSEs 
within sentence reading tasks (cf. Dudschig, 2022). From 
the perspective of the conflict monitoring model and the 
above reported results showing cross-task conflict adapta-
tion between, for example, Stroop and language compre-
hension tasks, we suggest that also the monitoring of 
representational conflicts in language tasks should also lead 
to adjustments in the subsequent processing of linguistic 
input. Moreover, it is of interest whether the cross-task 
adaptation effects reported by Kan et  al. (2013) and Hsu 
et al. (2021) are found in a similar manner when using a dif-
ferent type of representational language conflict than the 
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previously investigated syntactic conflict, that is, semantic 
conflict.

To address these issues, we conducted six experiments 
using a self-paced sentence reading task and a manual 
Stroop task similar to Kan et al. (2013). However, as men-
tioned above, this study utilised semantic conflict within 
sentence materials (e.g., Musz & Thompson-Schill, 2016; 
Novick et al., 2005; Rayner, 1998; Rodd et al., 2010) to 
investigate the Generalisability of cross-task conflict adap-
tation between language comprehension and a Stroop task 
(in contrast to syntactic conflict materials used by the group 
of Novick (Hsu et al., 2017, 2021; Hsu & Novick, 2016; 
Kan et al., 2013; Novick et al., 2014). Semantic conflict is 
an interesting phenomenon to investigate as it is ubiquitous 
in language comprehension. Also, the retrieval of multiple 
meanings when reading an ambiguous homonym some-
what mirrors closely the processes involved when process-
ing incongruent Stroop trials. Thus, when encountering a 
word like ball (which is semantically ambiguous), it is 
assumed that we immediately recall its dominant meaning 
(the round toy) and access its subordinate meaning (dance) 
only in the case where the surrounding context allows us to 
disambiguate it from its dominant meaning. During this 
information processing phase, one of the two meanings has 
to be inhibited in favour of the other (January et al., 2008; 
Moss et al., 2005; Novick et al., 2005; Thompson-Schill 
et al., 1997). Thus, we assume that cognitive control influ-
ences semantic disambiguation to avoid representational 
conflict at the semantic level.

In the present paper, in Experiments 1 to 3, the sentence 
reading task was intermixed with standard Stroop trials—
as in the study by Kan et al. (2013)—to investigate cross-
task transfer effects of conflict adaptation for a different 
type of representational, that is, semantic conflict. Then, 
we investigate the role of conflict monitoring within the 
language domain in Experiments 4 to 6. Specifically, these 
experiments investigate whether CSEs can be observed 
within a sentence reading task. In other words: does read-
ing a semantically ambiguous sentence facilitate the pro-
cessing of a subsequent semantically ambiguous sentence? 
We hypothesise that conflict-related effects in reading 
times should be observed on words following the semanti-
cally ambiguous one, that is, in the post-critical region. 
Longer reading times for incongruent than congruent con-
ditions for this region would indicate the occurrence of a 
semantic conflict. Likewise, the finding of a CSE in this 
region would point towards the role of a conflict monitor-
ing system within the language domain. If Stroop trials 
show adaptation as a function of semantic conflict, this 
would accord with the assumption of a domain-general 
process of control adaptation. The absence of cross-task 
adaptation, however, would rather support some level of 
domain-specificity of cognitive control. In addition, all 
experiments included a separate manual Stroop task block 
to demonstrate that the experimental setup allows measur-
ing a standard CSE within this interference task.

Method

Several procedural details across the six subsequently 
reported experiments are identical; thus, for brevity, they 
will be reported here. Importantly, in each experiment, a 
manual Stroop task was implemented to ensure that stand-
ard conflict adaptation effects within this task can be 
assessed in the current experimental setup. Experiments 1 
to 3 were identical, with the only difference being the pres-
entation mode of the self-paced reading task. The same 
applied for Experiments 4 to 6. Presentation mode was 
manipulated (see Figure 1) to investigate whether any spe-
cific type of presentation mode taps into measuring spe-
cific sentence processing mechanisms in self-paced 
reading paradigms. In Experiments 1 and 4 (cumulative 
mode), words remained on screen, allowing participants 
the opportunity to look back to and reread critical regions 
(e.g., Felser et al., 2003); in Experiments 2 and 5 (non-
cumulative mode), words were masked by dashes with the 
onset of the next word, thus removing the opportunity to 
reread (e.g., Beck & Weber, 2020; Ferreira & Henderson, 
1990; Gibson & Warren, 2004; Koornneef & Van Berkum, 
2006; Schneider et al., 2020); in Experiments 3 and 6 (cen-
tre non-cumulative mode), words were centrally displayed 
and replaced each other, thus removing advance informa-
tion regarding exact sentence length (e.g., Ditman et al., 
2007; Payne & Federmeier, 2017).

To the best of our knowledge, no study has directly 
investigated the role of presentation mode on sentence 
reading times. We implemented these three widely 
used self-paced reading setups to investigate whether 
there are any systematic influences of the paradigm on 
sentence pro-cessing effects and to replicate our findings 
across several slightly different setups. The cumulative 
presentation para-digm (Experiments 1 and 4) is more 
similar to the natural way of reading sentences and allows 
participants to go back and reread parts of the presented 
sentences again. The non-cumulative presentation 
(Experiments 2 and 5) corresponds to the one used by Kan 
et al. (2013) and gives a more accu-rate idea of how people 
process sentences online compared with the cumulative 
presentation. However, one disadvan-tage of the non-
cumulative paradigm is that participants know how long 
the sentences are based on the dashes pre-sent on the 
screen. Knowledge of the length of a sentence and how 
close a word is to the end of the sentence can cause the 
development of expectations and predictions about the 
incoming words. This is impossible in the centre 
non-cumulative presentation (Experiments 3 and 6) 
because participants can see only one word/phrase at a 
time at the centre of the screen, and they do not have any 
clues about the length of the sentence. This presentation 
mode is also of interest because it is most widely used 
in event-related potential (ERP) studies of sentence 
comprehension (e.g., Kutas & Hillyard, 1980).

Based on the means and standard deviations provided 
by Kan et al. (2013; Table 1) for the interaction effect 
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(CSE) in the Stroop task, we determined the number of 
participants required using the R package powerbydesign 
(Papenmeier, 2018). This analysis showed for α = .05 and 
between-condition correlations r = .82 (estimates were 
obtained from similar Stroop data from our lab with rs 
ranging from .82–.96; estimates from a reading time 
experiment showing rs > .95; see also Brysbaert, 2019) 
that a sample size of 63 participants was required to 
achieve a power of β = .80. Therefore, we aimed at includ-
ing a minimum of 63 complete data sets in each experi-
ment. To reveal potentially smaller experimental effects 
that are not noticed in the analysis of individual experi-
ments, we also conducted a combined analysis of data sets 
from Experiments 1 to 3 and Experiments 4 to 6, which 
only differed with respect to the presentation mode.

Participants

All participants were recruited using the Amazon Turk 
platform, with the request that only native English speak-
ers participate. All participants indicated informed consent 
before the experiment began. The experiment took approx-
imately 20 minutes to complete, with participants being 

paid $3.50. This study was approved by the University of 
Tübingen Faculty of Science ethical committee (Ref.-Nr. 
0831_132). Each experiment consisted of two critical 
parts. A small number of participants did not continue with 
the second part of the experiment following the comple-
tion of Part 1. Only participants who completed both parts 
1 and 2 are included in the subsequent analysis. In addi-
tion, we used the Stroop accuracy performance in Part 2 to 
exclude participants who did not demonstrate adequate 
task performance; specifically, we removed participants 
with an overall error rate greater than 20% from both the 
analysis of the word-by-word self-paced reading task and 
the Stroop task.

Materials

The sentence material was adapted from Blott et al. (2020). 
The original materials varied in the number of words pre-
sent within the region following the critical word. 
Specifically, there were three or four words in the original 
material. We decided to adapt this in a way so that the 
region following the disambiguating word would always 
have four words. The ambiguous sentences, which we will 

Figure 1.  Presentation mode for the self-paced reading task across the six experiments.

Table 1.  Example item in both the congruent and incongruent condition.

Condition Region 1 Region 2 Region 3

Main 
noun

Disambiguating 
word

Incongruent The old man headed for the bank but he had a long way to swim to finally reach it.
Congruent The old man headed for the boat but he had a long way to swim to finally reach it.

A single participant would only see a single item in either the congruent or incongruent condition.
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refer to as incongruent (e.g., “The old man headed for the 
bank but he had a long way to swim to finally reach it.”), 
were created to guide the initial interpretation towards the 
dominant meaning of the homonym (e.g., bank as a finan-
cial institution). The homonym was then followed by a 
disambiguating region which forced the readers to reana-
lyze the homonym towards its unexpected subordinate 
meaning (e.g., bank as a side of a river). In incongruent 
conditions, readers typically slow down after encountering 
the word “swim,” which conflicts with the initial interpre-
tation and drives the readers to reinterpret the word bank 
towards its less common subordinate meaning (see Blott 
et  al., 2020). Congruent sentences (e.g., “The old man 
headed for the boat but he had a long way to swim to 
finally reach it.”) did not require any reinterpretation to 
comprehend the sentence correctly since the homonym 
was replaced with an unambiguous noun which was com-
patible in meaning with the disambiguating region. The 
wrap-up region of the sentence was identical in congruent 
and incongruent conditions (see Table 1 for an example 
item and the online Supplementary Material A for the com-
plete item list). The items used within the Stroop task con-
sisted of the words “blue” and “green” presented in either 
green or blue font colour.

Procedure

All experiments were written in JavaScript using the 
JsPsych library (De Leeuw, 2015) and run online in a 
standard web browser. Participants were informed that the 
browser would enter “Full-Screen” mode, and an initial 
screen-size check procedure would require a minimum 
screen resolution of 1,280 × 720 pixels to proceed. 
Participants provided age, gender, and handedness infor-
mation and informed consent before beginning the experi-
ment. The first task involved a calibration routine that 
required participants to adjust a small rectangular box until 
it matched the size of a standard bank card. It was not pos-
sible to participate using a smartphone or tablet device.

Experiments 1 to 3 consisted of three parts: (1) the 
word-by-word reading task, (2) the manual Stroop task, 
and (3) the recall phase.1 In Part 1, the word-by-word read-
ing task and the Stroop task were combined (see the 
respective Method sections for further details). Experiments 
4 to 6 were identical except that Part 1 consisted of only 
the word-by-word reading task. Within the word-by-word 
reading task, the sentence stimuli were counterbalanced 
across participants so that participants encountered only 
one of the sentences within each pair (congruent vs. incon-
gruent). In the end, we randomised 48 experimental trials 
(24 congruent sentences and 24 incongruent ones). 
Therefore, we had a slightly larger trial number than the 
original Kan et  al. (2013) study (21 congruent and 21 
incongruent sentences for each participant). In all six 
experiments, Part 2 involved a manual two-choice Stroop 

task that required responding to the font colour (blue vs. 
green) of a centrally presented word “blue”/ “green” using 
the keys Q and P, with the left and right index fingers, 
respectively. The mapping of response-key to colour was 
randomly assigned across participants. The 48 Stroop tri-
als were presented in a single block. Each trial started with 
a 500-ms fixation cross followed by the colour-word stim-
ulus, which remained on the screen until response onset. 
Then the feedback screen followed, indicating if the 
response was correct or incorrect. This screen was dis-
played for 500 ms, followed by a 500-ms blank inter-trial-
interval, after which the next trial started. In Experiments 
1 to 3, the Stroop task block was preceded by a practice 
block of 10 trials to familiarise participants with the 
response-key mappings. A custom self-paced-reading 
plugin for JsPsych was developed for Part 1, with further 
details provided in the online Supplementary Material B.

Data analysis

For the analysis of the word-by-word reading data, each 
sentence was split into three regions (see Table 1): (1) a pre-
ambiguity region that started with the first word of the sen-
tence and included all words up to but excluding the first 
critical word (Region 1), (2) the ambiguous region up to but 
excluding the disambiguating word (Region 2) and, (3) the 
disambiguating region until the last word in the sentence 
(Region 3). The data preparation for the word-by-reading 
data involved the following steps. First, extreme values at 
the word level (>2,000 ms) were identified. Any sentence 
with such an extreme value at the word level was excluded 
from the subsequent analyses. Second, the average reading 
time per word was calculated for each participant and sen-
tence region, with a low and high cut-off criterion being 
defined as ± 2.5 SDs of the calculated mean. Individual 
responses beyond these cut-off values were replaced by the 
respective cut-off values as in Kan et al. (2013).2 Finally, 
paired t-tests were conducted for each of the three regions. 
For the analysis of Sentence-to-Sentence congruency 
effects in reading times, repeated-measures ANOVAs with 
the within-subject factors previous sentence congruency 
(congruent vs. incongruent) and current sentence congru-
ency (congruent vs. incongruent) were conducted3. For the 
analysis of the Stroop data, trials with RTs shorter than 
150 ms or longer than 2,000 ms were classified as outliers 
(too fast and too slow, respectively) and were excluded 
from the subsequent analysis. In addition, trials with incor-
rect responses were excluded, and only trials that were pre-
ceded by a correct trial were considered in the sequential 
RT analysis. For RT and ER, repeated-measures ANOVAs 
with the within-subject factors previous Stroop congruency 
(congruent vs. incongruent) and current Stroop congruency 
(congruent vs. incongruent) were conducted. The inferen-
tial statistics for the CSE analysis of all 6 experiments are 
reported in Table 2.
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Experiment 1

Participants

Seventy-two American English native speakers partici-
pated (34 females, Mage = 45.22, SDage = 11.36, 65 right-
handed), with 69 full datasets from both parts 1 and 2 
remaining. One participant was removed from the subse-
quent analyses due to poor performance in the Stroop task 
during Part 1 (ER = ~31%). Thus, 68 participants remained 
in the subsequent analyses.

Procedure

In Part 1, participants read the sentences in a self-paced 
fashion by pressing the spacebar to reveal one word at a 
time. Each trial began with a full mask represented by a 
string of underscore dashes replacing each word. The sen-
tences were presented in 20 px monospaced font and did 
not require line breaks. The dashes were substituted by the 
first/next word in the sentence with each subsequent key-
press. In this version of the word-by-word reading task, as 
each word appeared, the previous words remained on the 
screen until the end of the trial (see Figure 1, left column). 
Such a presentation mode potentially allows participants 
to reread the previous words in line with eye-tracking 
experiments (Rayner, 1998; Witzel et al., 2012), and thus 
might result in longer reading times on the last word and, 
as a consequence, in the last region of our analysis. Stroop 

and sentence trials were randomly intermixed in the first 
part of the experiment. Here, we pseudo-randomised 144 
experimental trials (48 congruent Stroop, 48 incongruent 
Stroop, 24 congruent sentences, 24 incongruent sen-
tences) such that between 1 and 4 Stroop trials always 
separated a sentence trial (i.e., the pseudo-randomisation 
procedure ensured that two sentence trials were not pre-
sented sequentially). In the end, this allowed us to analyse 
cross-task CSEs in two separate ways. First, we analysed 
Stroop task performance depending on the congruency of 
the previous sentence congruency: CongruentSentence–
IncongruentStroop, CongruentSentence–CongruentStroop, 
IncongruentSentence–IncongruentStroop, IncongruentSentence–
CongruentStroop. Second, reading times were analysed 
depending on the congruency of the preceding Stroop 
trial: CongruentStroop–IncongruentSentence, CongruentStroop–
CongruentSentence, IncongruentStroop–IncongruentSentence, 
IncongruentStroop–CongruentSentence. Before starting the 
experiment, participants could familiarise themselves 
with the task, with one sample sentence demonstrating the 
self-paced reading procedure.

Results

For the intermixed tasks, we first analysed the reading 
time and Stroop data (RT, ER) separately to allow a com-
parison with the results of Experiments 4 to 6, and then 
conducted the CSE analysis of the Stroop effect according 

Exp 1 Exp 2 Exp 3

Region 1 Region 2 Region 3 Region 1 Region 2 Region 3 Region 1 Region 2 Region 3
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Figure 2.  Average reading time (ms) as a function of sentence region and congruency condition within Part 1 of Experiments 1 
(left), 2 (middle) and 3 (right) column.
The error bars represent ±1 within-subject standard error (Morey, 2008).
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to previous sentence congruency and vice versa. That is, 
Stroop trials were coded according to trial history (congru-
ent vs. incongruent) with RT and ER being analysed with 
a repeated-measures ANOVA with the within-subject fac-
tors previous sentence congruency (congruent vs. incon-
gruent) and current Stroop congruency (congruent vs. 
incongruent). In addition, reading times for the critical 
region 3 were analysed with a repeated-measures ANOVA 
with the within-subject factors previous Stroop congru-
ency (congruent vs. incongruent) and current sentence 
congruency (congruent vs. incongruent).

Reading task (Part 1).  Extreme data points accounted for 
less than 0.5% of the data points and were excluded. Sub-
sequent outliers (~3.4% of data points) were replaced by 
the respective cut-off values. Condition means for the 
three regions are displayed in Figure 2 (left column). The 
congruency effect (13 ms) was significant in Region 3, 
t(67) = 3.53, p < .001, dz = 0.43, 95% CI = [6, 20] ms.4

Region 1 demonstrated a significant congruency effect in 
the reverse direction, t(67) = 2.07, p = .04, dz = 0.25, 95% 
CI = [−8, 0] ms, with 4 ms shorter reading times in the 
incongruent (264 ms) than the congruent condition 
(268 ms).5 Region 2 did not show a significant difference, 
t(67) = −0.4, p = .67, dz = 0.05, 95% CI = [−5, 3] ms.

Stroop task (Part 1).  For RT, there was a significant Stroop 
effect with faster responses to congruent (656 ms) than 

incongruent trials (723 ms), t(67) = 7.46, p < .001, dz = 0.90, 
95% CI = [49, 85] ms. For ER, there was also a significant 
Stroop effect with more errors to incongruent trials (3.6%) 
compared with congruent trials (2.1%), t(67) = 3.79, 
p < .001, dz = 0.46, 95% CI = [0.7, 2.2]%.

Sentence-to-Stroop CSE.  Condition means are displayed in 
Figure 3 (left column). For RT, there was a significant main 
effect for Current Stroop Congruency, F(1, 67) = 40.51, 
p < .001, ηp

2 = 0.38, with longer RTs to incongruent trials
(783 ms) compared with congruent trials (715 ms). There was 
no Previous Sentence Congruency × Current Stroop Congru-
ency interaction, F(1, 67) = 0.04, p = .84 (BF10 = 0.19). For ER, 
there was a significant main effect for current Stroop congru-
ency, F(1, 67) = 8.81, p = .004, ηp

2 = 0.12, which was not mod-
ulated by previous sentence congruency, F(1, 67) = 0.45, 
p = .504 (BF10 = 0.03). Thus, both RT and ER findings indi-
cated the absence of a cross-task CSE.

Stroop to sentence CSE.  One participant did not show data 
in all four CSE conditions after removing outliers and was 
excluded from data analysis. A repeated-measures ANOVA 
with the within-subject factors current sentence congru-
ency and previous Stroop congruency revealed no signifi-
cant interaction in reading time in the final sentence region, 
F(1, 66) = 0.07, p = .796. The congruency effect was of 
similar magnitude both with preceding congruent and 
incongruent Stroop trials (~12 to 14 ms).
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Figure 3.  Stroop condition means for reaction time (RT; top row) and error rate (ER; bottom row) as a function of Previous 
Sentence Congruency and Current Stroop Congruency within Part 1 of Experiments 1 (left), 2 (middle) and 3 (right) column.
The error bars represent ±1 within-subject standard error (Morey, 2008).
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Stroop task CSE.  Less than 1% of trials were excluded as 
outliers (~0.80%). Condition means are displayed in Fig-
ure 4 (middle column). For RT, there was a significant 
main effect of current Stroop congruency with faster 
responses to congruent trials (549 ms) compared with 
incongruent trials (590 ms), F(1, 67) = 20.54, p < .001, 
ηp

2  = .23. The interaction between current Stroop congru-
ency and previous Stroop congruency was significant, F(1, 
67)= 4.26, p = .04, ηp

2  = .06, indicating a CSE of 18 ms.
For ER, there was a significant main effect of current

Stroop congruency, F(1, 67) = 8.74, p = .004, ηp
2  = .12, 

with more errors to incongruent (2.6%) than to congruent 
trials (1.0%). The Current Stroop Congruency × Previous 
Stroop Congruency interaction was not significant, F(1, 
67) = 3.59, p = .062, ηp

2  = .05. However, numerically, the
congruency effect was larger following congruent trials
(2.4%) compared with incongruent trials (0.6%).

Experiment 2

Experiment 2 was identical to Experiment 1, with the fol-
lowing exception: the word-by-word self-paced reading 
task employed a routine whereby the mask also hid words 
that have already been read (see Figure 1, middle column). 
Essentially, such a procedure removes the opportunity for 
participants to reread the sentence and hampers its 
reinterpretation.

Participants

Seventy-seven American English native speakers (31 
females, Mage = 40.39, SDage = 10.17, 73 right-handed) par-
ticipated, with seventy-four full datasets from both parts 1 
and 2 remaining. In addition, six participants were removed 
from the subsequent analysis due to poor performance in 
the Stroop task during Part 2 (ERs > 20%). Thus, 68 par-
ticipants remained in the subsequent analyses.

Results

Reading task (Part 1).  Extreme data points (>2,000 ms) 
occurred in less than 0.5% of the data, with subsequent 
outliers being adjusted according to the ± 2.5 SD cut-off 
(~ 3.2% of the data). The condition means for the three 
regions are displayed in Figure 2 (middle column). The 
congruency effect was significant in Region 3, t(67) = 3.09, 
p < .01, dz = 0.37, 95% CI = [2, 11] ms, but not in Region 1,
t(67) = 0.14, p = .89, dz = 0.02, 95% CI = [−4, 4] ms, or in 
Region 2 and t(67) = 0.20, p = .84, dz = 0.02, 95% CI = [−4, 
3]ms.

Stroop task (Part 1).  Paired t-tests were conducted on the 
Stroop trials both for reaction times (RT) and error rates 
(ER). For RT, there was a significant Stroop Effect with 
longer RTs to congruent trials (714 ms) compared with 
incongruent trials (766 ms), t(67) = 5.62, p < .001, dz = 0.68, 

Exp 1 Exp 2 Exp 3

450

500

550

600

650

700
R

ea
ct

io
n

Ti
m

e
(m

s)
Current Congruency

Congruent
Incongruent

Congruent Incongruent Congruent Incongruent Congruent Incongruent
0

2

4

6

8

10

Previous Congruency

Er
ro

rR
at

e
(%

)

Figure 4.  Stroop condition means for reaction time (RT; top row) and error rate (ER; bottom row) as a function of Previous Trial 
Congruency and Current Trial Congruency within Part 2 of Experiments 1 (left), 2 (middle) and 3 (right) column.
The error bars represent ±1 within-subject standard error (Morey, 2008).
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95% CI = [33, 70] ms. For ER, there was also a significant 
Stroop Effect with more errors to incongruent trials (4.9%) 
compared with congruent trials (3.0%), t(67) = 3.29, 
p = .002, dz = 0.40, 95% CI = [0.8, 3.1]%.

Sentence-to-Stroop CSE. Again, Stroop trials were subse-
quently coded according to n–1 trial history (Congruent vs. 
Incongruent) with RT and ER being analysed with a 
repeated-measures ANOVA. Condition means are displayed 
in Figure 3 (middle column). For RT, there was a significant 
main effect for current Stroop congru-ency, F(1, 67) = 
33.09, p < .001, ηp

2  = .33, with longer RTs to incongruent
trials (845 ms) compared with congruent tri-als (780 ms). 
There was no significant interaction between previous 
sentence congruency and current Stroop congru-ency, F(1, 
67) = 0.22, p = .638, ηp

2  < .01 (BF10 = 0.02).
For ER, again, there was a significant main effect for

current Stroop congruency, F(1, 67) = 7.35, p = .009, 
ηp

2  = 0.10, but no reliable interaction with previous sen-
tence congruency, F(1, 67) = 0.09, p = .760 (BF 10 = 0.03).

Stroop to sentence CSE. The repeated-measures ANOVA 
for reading time revealed no significant interaction of pre-
vious Stroop congruency and current sentence congruency 
in the final sentence region, F(1, 67) = 1.21, p = .275, 
ηp

2  = .02; if anything, the congruency effect was numeri-
cally larger with a preceding incongruent Stroop trial 
(8 ms) than a congruent one (4 ms).

Stroop task CSE (Part 2). RT outliers (~1.4%) were removed 
from the analysis. Condition means are displayed in Figure 
4. For RT, there was a significant main effect of current
Stroop congruency with faster responses to congruent
(601 ms) than to incongruent trials (629 ms), F(1,
67) = 12.82, p < .001, ηp

2  = .16. The Current Stroop Con-
gruency × Previous Stroop Congruency approached sig-
nificance, F(1, 67) = 3.75, p = .057, ηp

2  = .05; numerically, 
the congruency effect was larger following congruent tri-
als (40 ms) than incongruent trials (16 ms). For ER, there
was no main effect of Current Trial Type, F < 1, however, 
the interaction between current Stroop congruency and
previous Stroop congruency was significant, F(1,
67) = 5.92, p = .018, ηp

2  = .08, with the congruency effect
being larger following congruent trials (1.8%) compared
with incongruent trials (−1.0%).

Experiment 3

Experiment 3 was identical to Experiment 1 and 2, with 
the following exception: the word-by-word self-paced 
reading task employed a routine whereby each word within 
the sentence was presented centrally (see Figure 1, right 
column). This is a well-established methodology in EEG/
ERP studies (e.g., Kutas & Hillyard, 1980), and, in con-
trast with the other two presentation versions, it does not 
provide advanced knowledge regarding sentence length.

Participants

Seventy-seven American English native speaker partici-
pants’ data (34 females, Mage = 43.79, SDage = 11.84, 68 
right-handed) participated, with seventy-six complete 
datasets from both Parts 1 and 2 remaining. In addition, 
one participant was removed from the subsequent analysis 
due to poor performance in the Stroop task during Part 2 
(ERs > 20%). Thus, seventy-five participants remained in 
the subsequent analyses.

Results

Reading task (Part 1).  The same data analysis procedures 
were applied as in previous experiments. Extreme data 
points (>2,000 ms) accounted for less than 0.1% of the data, 
with subsequent outliers being adjusted according to the ± 
2.5 SD cut-off (~2.5% of the data). The condition means for 
the three regions are displayed in Figure 2 (right column). 
The congruency effect was not significant in Region 3, 
t(74) = 1.03, p = .308, dz = 0.12, 95% CI = [−6, 2] ms. Regions 
1 and 2 also showed no significant effects, t(74) = 0.76, 
p = .448, dz = 0.09, 95% CI = [−2, 4] ms and t(74) = 0.80, 
p = .427, dz = 0.09, 95% CI = [−2, 4] ms, respectively.

Stroop task (Part 1).  For RT, there was a significant Stroop 
effect with faster responses to congruent trials (669 ms) 
compared with incongruent trials (745 ms), t(74) = 8.43, 
p < .001, dz = 0.97, 95% CI = [58, 94] ms. There was also a
significant Stroop Effect for ER with more errors to incon-
gruent trials (4.3%) compared with congruent trials (2.6%), 
t(74) = 3.71, p < .001, dz = 0.43, 95% CI = [0.8, 2.6]%.

Sentence-to-Stroop CSE.  Condition means are displayed in 
Figure 3 (right column). For RT, there was a significant 
main effect of current Stroop congruency, F(1, 74) = 53.74, 
p < .001, ηp

2  = 0.42, with longer RTs to incongruent
(801 ms) than to congruent trials (725 ms). There was no 
significant interaction between previous sentence congru-
ency and current Stroop congruency, F(1, 74) = .94, 
p = .335, ηp

2  = .01 (BF10 = 0.13).
For ER, the main effect of current Stroop congruency 

was significant, F(1, 74) = 15.09, p < .001, ηp
2  = 0.17, with 

more errors to incongruent (5.9%) than to congruent trials 
(2.9%). The interaction with previous sentence congru-
ency was not significant, F(1, 74) = 1.92, p = .170, 
ηp

2  = 0.03 (BF10 = 0.07).

Stroop to sentence CSE.  Like in Experiments 1 and 2, the 
repeated-measures ANOVA of reading time revealed no 
significant interaction of previous Stroop congruency and 
current sentence congruency in the final sentence region, 
F(1, 74) = 1.21, p = .274, ηp

2 = .02.

Stroop task (Part 2).  We removed 0.8% of the trials as out-
liers. Condition means are displayed in Figure 4. For RT, 
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there was a significant main effect of current Stroop con-
gruency with faster responses to congruent Trials (522 ms) 
compared with incongruent trials (568 ms), F(1, 
74)= 43.09, p < .001, ηp

2  = .37. The interaction between 
current Stroop congruency and previous Stroop congru-
ency was not significant, F(1, 74) = 3.04, p = .085, ηp

2 = .04. 
However, numerically, the congruency effect was larger
when the previous trial was congruent (57 ms) compared
with incongruent (36 ms).

For ER, there was a significant main effect of current 
Stroop congruency, F(1, 74) = 7.04, p < .01, ηp

2  = .09,
with more errors to incongruent trials (2.8%) than to con-
gruent trials (1.4%), which was not reliably modulated by 
previous Stroop congruency, F(1, 74) = 1.06, p = .307, 
ηp

2  = .01.

Combined analysis (Experiments 1–3)

Experiments 1 to 3 employed an identical design, with the 
only changes being the type of presentation mode 
employed in the self-paced reading task of Part 1 of the 
experiments. Thus, an analysis of the combined data was 
conducted.

Reading task.  Separate ANOVAs for the three regions 
showed a significant main effect of Experiment for region 
1, F(2, 208) = 3.55, p = .03, ηp

2  = .02, but not for region 2,
F(2, 208) = 2.23, p = .110, and for region 3, F(1, 208) = 1.53, 
p = .218. The effect of presentation mode for region 1 is 
mainly driven by the shorter reading times in Experiment 
1 where stimuli remained on screen. The congruency effect 
was significant in Region 3, t(210) = 4.48, dz = 0.31, 95% 
CI = [4, 10] ms, whereas no significant difference was 
observed in Regions 1, (t(210) = 1.54, p = .124, dz = 0.11, or 
in Region 2, t(210) = 0.80, p = .426, dz = 0.06.

Sentence-to-Stroop CSE.  The repeated-measures ANOVA 
of Stroop performance (RT, ER) showed a main effect of 
current Stroop congruency with shorter RTs to congruent 
trials (740 ms) than to incongruent trials (809 ms), F(1, 
210) = 127.16, p < .001, ηp

2  = .38. However, the interac-
tion between current Stroop congruency and previous
sentence congruency was not significant, F(1, 210) = 0.17, 
p = .679. For ER, there was a main effect of current Stroop
congruency with fewer errors to congruent (3.2%) com-
pared with incongruent (5.7%) trials. Like for RT, the
interaction between current Stroop congruency and previ-
ous sentence congruency was not significant, F(1,
210) = 0.17, p = .679.

Stroop to sentence.  The repeated-measures ANOVA of 
reading time revealed no significant interaction of pre-
vious Stroop congruency and current sentence congru-
ency in the final sentence region, F(1, 209) = 1.01, 
p = .315.

All three experiments failed to demonstrate evidence 
for Sentence-to-Stroop CSEs. One might argue that the 
conflict experienced within the sentences was not strong 
enough (dz = 0.43, 0.37, and 0.12 across Experiments 1–3, 
respectively) to trigger a CSE in the Stroop task. Therefore, 
we selected a subset of participants with longer reading 
times within Region 3 for incongruent compared with con-
gruent sentences was selected, Exp 1: N = 48 out of 68, 
t(47) = 9.30, p < .001, dz = 1.34, 95% CI = [26, 40] ms; Exp 
2: N = 41 out of 68, t(39) = 7.31, p < .001, dz = 1.16, 95% 
CI = [15, 26] ms; Exp 3: N = 38 out of 75, t(37) = 7.38, 
p < .001, dz = 1.20, 95% CI = [13, 22] ms. However, when 
the CSE was analysed using this subset of participants, 
still no evidence for a Sentence-to-Stroop conflict-related 
adaptation effect was observed within each experiment, all 
Fs < 0.28, ps > 0.602, and also not in the analysis of the 
combined data sets, F(1, 126) = 0.03, p = .870.

Stroop task CSE (Part 2).  Here, a repeated-measures 
ANOVA within the within-subject factors Previous Trial 
Type (Congruent vs. Incongruent) and Current Trial Type 
(Congruent vs. Incongruent) was performed for both RT 
and ER. For RT, there was a significant main effect of Cur-
rent Trial Type with faster responses to congruent Trials 
(556 ms) compared with incongruent trials (595 ms), F(1, 
210) = 70.67, p < .001, ηp

2  = .25. The interaction between 
Current Trial Type and Previous Trial Type was signifi-
cant, F(1, 210) = 10.63, p < .001, ηp

2 = .05. Here, the con-
gruency effect was larger when the preceding trial was
congruent (49 ms) compared with incongruent (28 ms). For
ER, there was a significant main effect of Current Trial
Type with more errors to incongruent (2.9%) compared
with congruent (1.8%) trials, F(1, 210) = 12.02, p < .001, 
ηp

2  = .05. The interaction between Previous Trial Type and
Current Trial Type was also significant, F(1, 210) = 9.86, 
p = .002, ηp

2  = .04, with the congruency effect being larger
when Previous Trial Type was congruent (2.1%) compared
with incongruent (0.2%).

Discussion

Experiments 1 to 3 investigated whether—in line with Kan 
et al. (2013)—the processing of sentences containing rep-
resentational (semantic) conflicts would result in the 
recruitment of control processes that subsequently enable 
the reader to deal with another conflict (e.g., incongruent 
Stroop trial) more efficiently. This particular result would 
provide strong support for the notion of domain-general 
control mechanisms. In the Kan et al. study, intermixing 
syntactically ambiguous sentences and Stroop trials, they 
showed conflict-related adaptation effects in both RT and 
ER. In contrast, none of our three experiments provided 
any evidence for such cross-task conflict adaptation (cf. 
Table 2). Indeed, the results showed that semantic conflict 
resulted in increased reading times in the disambiguating 
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region in two out of three experiments. However, no CSE 
was found from the sentence reading to the Stroop task and 
also not from the Stroop task to the sentence reading task. 
These results are inconsistent with the idea of a domain-
general mechanism of cognitive control adjustments fol-
lowing conflict detection, at least as far as the present 
semantic conflict condition is concerned. Regarding the 
separate Stroop task run at the end of each experiment as a 
control condition, the results showed a CSE. Hence, at 
least the absence of the cross-task CSE in the current 
Stroop task cannot be attributed to this task being insensi-
tive to reveal typical conflict adaptation effects in RT and 
ER since the present experiments by and large demon-
strated within-Stroop task CSE patterns in either RT and/or 
ER. Given these results, in Experiments 4 to 6, we investi-
gate whether conflict-related control adjustments are pre-
sent within a sentence reading task involving semantically 
ambiguous (incongruent) and unambiguous (congruent) 
sentences. Specifically, we addressed the question of 
whether conflict experienced during processing ambigu-
ous sentences results in processing adjustments that enable 
the reader to better deal with subsequent ambiguity. 
Previous studies showed that syntactically ambiguous sen-
tences can trigger conflict adjustments in Stroop trials 
(Kan et al., 2013) and that a conflict in a Flanker task can 
adjust subsequent reading processing in ambiguous sen-
tences (Hsu et  al., 2021). However, to the best of our 
knowledge, no study addressed whether such adjustments 
can be observed within a purely linguistic reading task.

Experiment 4

The procedure in Experiment 4 differed from that of 
Experiment 1 only in that, in the first part of the experi-
ment, only the reading task was presented. As in Experiment 
1, each trial began with a full mask represented by a string 
of underscore dashes replacing each word. The sentences 
were presented in 20px monospaced font and did not 
require line breaks. The dashes were substituted by the 
first/next word in the sentence with each subsequent key-
press. In this version of the word-by-word reading task, as 
each word appeared, the previous words remained on the 
screen until the end of the trial (see Figure 1, left column). 
Before starting the experiment, participants could familiar-
ise themselves with the task, with one sample sentence 
demonstrating the self-paced reading procedure.

Participants

Seventy-two American English native speakers partici-
pated (36 females, Mage = 44.03, SDage = 14.56, 69 right-
handed) with sixty-five full datasets from both Parts 1 and 
2 remaining. The performance exclusion criterion resulted 
in three participants being removed, with two participants 
essentially responding randomly in the Stroop task (46% 

and 50% errors). Thus, 62 participants remained in the 
analysis reported below.

Results

Reading task.  Extreme values at the word level occurred in 
less than 1% of data, while ~4% of data points were 
replaced by the respective cut-off values. Condition means 
for the three regions are displayed in Figure 5 (left col-
umn). The congruency effect was significant in Region 3, 
t(61) = 3.44, p = .001, dz = 0.44, 95% CI = [7, 28] ms,6 
whereas it was not significant within Region 1 and Region 
2, t(61) = 0.08, p = .94, dz = 0.01, 95% CI = [−5, 6] ms, and 
t(61) = 1.10, p = .27, dz = 0.14, 95% CI = [−3, 9] ms, 
respectively.

Reading task CSE.  Average reading times in Region 3 were 
analysed using a 2 Current Sentence Congruency × 2 Pre-
vious Sentence Congruency repeated-measures ANOVA.7 
Condition means are displayed in Figure 6 (left column). 
There was a significant main effect of current sentence 
congruency, F(1, 58) = 16.56, p < .001, ηp

2  = 0.22, with 
longer reading times to incongruent trials (357 ms) com-
pared with congruent trials (338 ms). Critically, this main 
effect was not modulated by previous sentence congru-
ency, F < 1 (BF10 = 0.03), suggesting that the CSE was
absent.

Stroop task CSE.  Less than 1% of trials were excluded as 
outliers. Condition means are displayed in Figure 7 (left 
column). For RT, there was a significant main effect of 
current Stroop congruency with faster responses to con-
gruent trials (510 ms) compared with incongruent trials 
(545 ms), F(1, 61) = 30.24, p < .001, ηp

2  = .33. The inter-
action between current and previous Stroop congruency, 
although not significant, demonstrated numerically the 
expected CSE in RT, F(1, 61) = 3.72, p = .06, ηp

2  = .06,
with a larger congruency effect when the preceding Stroop 
trial was congruent (43 ms) compared with incongruent 
(26 ms).

For ER, there were numerically more errors when the 
Current Trial Type was incongruent (4.0%) compared with 
congruent (2.6%), F(1, 61) = 3.04, p = .086, ηp

2  = .05. The 
interaction between current Stroop congruency and previ-
ous Stroop congruency was significant, F(1, 61) = 9.18, 
p = .004, ηp

2  = .13, with the congruency effect being larger
when the preceding Stroop trial was congruent (3.4%) 
compared with incongruent (−0.6%). This result indicated 
a standard CSE in ER within the current manual Stroop 
task.

Experiment 5

Experiment 5 was identical to Experiment 4 with the fol-
lowing exception: the word-by-word self-paced reading 
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Figure 6.  Average reading time within sentence region 3 as a function of previous trial congruency and current trial congruency 
within Part 1 of Experiments 4 (left), 5 (middle) and 6 (right) column.
The error bars represent ±1 within-subject standard error (Morey, 2008).
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Figure 5.  Average reading time (ms) as a function of sentence region and congruency condition within Part 1 of Experiments 4 
(left), 5 (middle) and 6 (right) column.
The error bars represent ±1 within-subject standard error (Morey, 2008).
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task employed a routine whereby the mask also hid words 
that have already been read (see Figure 1, middle column). 
Essentially, such a procedure removes the opportunity for 
participants to reread the sentence and hampers its 
reinterpretation.

Participants

Seventy-one American English native speaker participated 
(37 females, Mage = 40.07, SDage = 10.25, 67 right-handed), 
with sixty-five full datasets from both parts 1 and 2 remain-
ing. The exclusion of participants with poor Stroop perfor-
mance (> 20% overall error rate) resulted in the additional 
exclusion of one participant (ER = 48%). Thus, sixty-four 
participants remained in the subsequent analysis.

Results

Reading task.  Extreme data points accounted for less than 
0.3% of the data, while less than 3% of data points were 
replaced by the respective cut-off values. Condition means 
for the three regions are displayed in Figure 5 (middle col-
umn). Paired t-tests showed a significant congruency 
effect in Region 3, t(63) = 2.14, p = .036, dz = 0.27, 95% 
CI = [0.35, 10] ms.8 No significant congruency effect was 
found for Regions 1 or 2, t(63) = 0.29, p = .772, dz = 0.04, 
95% CI = [−6, 8] ms, and t(63) = 0.68, p = .496, dz = 0.09, 
95% CI = [−3, 7] ms, respectively.

Reading task CSE.  Condition means of average reading 
times in Region 3 are displayed in Figure 6 (middle col-
umn). Neither the main effect of current sentence congru-
ency, F(1, 63) = 0.94, p = .336, ηp

2 = .01,9 nor the interaction 
with previous sentence congruency was significant, F(1, 
63) = 0.05, p = .826, ηp

2= .02 (BF10 = 0.07).

Stroop task CSE.  Less than 1% of trials were removed as 
outliers. Condition means are displayed in Figure 7 (mid-
dle column). For RT, there was a significant main effect of 
current Stroop congruency with faster responses to con-
gruent (511 ms) than incongruent trials (534 ms), F(1, 
63) = 20.78, p < .001, ηp

2 = .25. The interaction between 
current Stroop congruency and previous Stroop congru-
ency was significant, F(1, 63) = 8.13, p = .006, ηp

2 = .11, 
indicating a larger Stroop effect when the preceding Stroop 
trial was congruent (38 ms) compared with incongruent
(10 ms).

For ER, there was a significant main effect of current 
Stroop congruency with more errors to incongruent (4.0%) 
compared with congruent (2.4%) trials, F(1, 63) = 5.50, 
p = .022, ηp

2 = .08. Again, the interaction between current
Stroop congruency and previous Stroop congruency was 
significant, F(1, 63) = 7.96, p = .006, ηp

2 = .11. The Stroop 
effect was larger when the previous Stroop trial was con-
gruent (3.3%) compared with incongruent (−0.1%). 
Overall, the present findings again suggest that within the 
Stroop task the standard CSE was observed.
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Figure 7.  Stroop task condition means for reaction time (RT; top row) and error rate (ER; bottom row) as a function of Previous 
Trial Congruency and Current Trial Congruency within Part 2 of Experiments 4 (left), 5 (middle) and 6 (right) column.
The error bars represent ±1 within-subject standard error (Morey, 2008).
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Experiment 6

Experiment 6 was identical to Experiments 4 and 5 except 
that it used the non-cumulative presentation mode of 
Experiment 3 (see Figure 1, right column).

Participants

Seventy-eight American English native speaker partici-
pated (41 females, Mage = 41.94, SDage = 10.95, 70 right-
handed), with seventy-three full datasets from both parts 1 
and 2 remaining. The exclusion of participants with poor 
Stroop performance (>20% overall error rate) resulted in 
the additional exclusion of three participants (ERs = 40%, 
31%, 21%). Thus, 70 participants remained in the subse-
quent analysis.

Results

Reading task.  Extreme data points accounted for less than 
0.2% of the data, while less than 3% of data points were 
replaced by the respective cut-off values. Condition means 
for the three regions are displayed in Figure 5 (right col-
umn). The congruency effect was significant in Region 3, 
t(69) = 3.43, p < .001, dz = 0.41, 95% CI = [4, 14] ms.10.
Regions 1 and 2 showed no significant congruency effects, 
t(69) = −1.45, p = .151, dz = 0.17, 95% CI = [−8, 1] ms, and 
t(69) = 0.43, p = .666, dz = 0.05, 95% CI = [−3, 5] ms, 
respectively.

Reading task CSE.  Condition means of average reading 
times in Region 3 are displayed in Figure 6 (right column). 
There was a significant main effect for current sentence 
congruency, F(1, 69) = 14.57, p < .001, ηp

2 = 0.17, with 
longer reading times to incongruent (370 ms) than congru-
ent sentences (361 ms). The interaction between current 
sentence congruency and previous sentence congruency 
was not significant, F(1, 69) = .06, p = .809 (BF10 = 0.04), 
suggesting in line with results of Experiment 1 and 2 that 
no within-task CSE was present.

Stroop task CSE.  Less than 1% of trials were excluded as 
outliers. Condition means are displayed in Figure 7 (right 
column). For RT, there was a significant main effect of 
current Stroop congruency with faster responses to con-
gruent trials (502 ms) compared with incongruent trials 
(535 ms), F(1, 69) = 26.06, p < .001, ηp

2 = .27. The interac-
tion between current Stroop congruency and previous 
Stroop congruency was significant, F(1, 69) = 4.33, 
p = .041, ηp

2 = .06, indicating the CSE as reflected by a
larger congruency effect when the preceding Stroop trial 
was congruent (43 ms) than when it was incongruent 
(22 ms).

For ER, there was a significant main effect of current 
Stroop congruency with more errors to incongruent (2.9%) 

compared with congruent (1.8%) trials, F(1, 69) = 4.31, 
p = .04, ηp

2 = .06. The interaction between current Stroop
congruency and previous Stroop congruency was not sig-
nificant, F(1, 69) = 2.13, p = .149, ηp

2 = .03. However, the 
congruency effect was numerically larger when the pre-
ceding Stroop trial was congruent (2.0%) compared with 
incongruent (0.3%).

Combined analysis (Experiments 4–6)

Like for Experiments 1 to 3, an analysis of the combined 
data sets was conducted for Experiments 4 to 6.

Reading task.  Separate ANOVAs for the three regions 
showed a significant main effect of Experiment for Region 
1, F(2, 193) = 14.33, p < .001, ηp

2 = .13, for Region 2, F(2,
193) = 12.24, p < .001, ηp

2 = .11, but not for Region 3, F(1,
193) = 0.47, p = .63. The effect of presentation mode is
mainly driven by the shorter reading times in Experiment
1 where stimuli remained on screen. Concerning the con-
gruency effect, this was significant in Region 3,
t(195) = 5.08, dz = 0.36, 95% CI = [6, 14] ms, p < .001, but 
not in Regions 1 and 2, t(195) = −0.49, p = .627, dz = 0.04, 
and t(195) = 1.34, p = .183, dz = 0.10, respectively.

Reading task CSE.  The 2 Current Sentence Congruency × 2 
Previous Sentence Congruency repeated-measures ANOVA 
on mean reading time within Region 3 revealed a main 
effect of Current Congruency, F(1, 192) = 25.86, p < .001, 
ηp

2 = .12, due to faster reading times in congruent (350 ms)
than in incongruent sentences (360 ms). There was no inter-
action between current sentence congruency and previous 
sentence congruency, F(1, 192) = 0.19, p = .67.

All three experiments, as well as the combined analysis 
failed to demonstrate evidence for Sentence-to-Sentence 
CSEs. However, again, one might argue that the conflict 
experienced within the sentences experienced by some 
participants might not have been strong enough to trigger 
control adjustments. Indeed, while the conflict effect 
within Region 3 was significant in each of the experi-
ments, the effects were relatively small (dz = 0.44, 0.27, 
and 0.41, respectively). As for Experiments 1 to 3, we 
selected within each experiment only those participants 
who showed longer reading times within Region 3 for 
incongruent compared with congruent sentences, 
Experiment 4, N = 44 out of 62, t(44) = 6.23, p < .001, 
dz = 0.93, 95% CI = [30, 52] ms; Experiment 5: N = 41 out 
of 64, t(40) = 5.92, p < .001, dz = 0.93, 95% CI = [9, 19] ms; 
Experiment 6: N = 50 out of 70, t(49) = 8.14, p < .001, 
dz = 1.15, 95% CI = [13, 22] ms. However, when the CSE 
was analysed using this subset of participants, still no evi-
dence for Sentence-to-Sentence conflict-related adaptation 
effect was observed within each experiment, all Fs < 1.47, 
ps > 0.232, and also not in the analysis of the combined 
data sets, F(1, 133) = 0.21, p = .65.
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Stroop task CSE (Part 2).  The 2 Current Stroop Congruency 
× 2 Previous Stroop Congruency repeated-measures 
ANOVA indicated faster responses to congruent (507 ms) 
than incongruent Stroop trials (538 ms), F(1, 195) = 76.54, 
p < .001, ηp

2 = .28. Crucially, the interaction between cur-
rent Stroop congruency and previous Stroop congruency 
was significant, F(1, 195) = 15.62, p < .001, ηp

2 = .07, due 
to larger congruency effect when the preceding Stroop trial 
was congruent (41 ms) than when it was incongruent 
(19 ms).

For ER, there was a significant main effect of current 
Stroop congruency with more errors to incongruent (3.6%) 
compared with congruent (2.3%) trials, F(1, 195) = 12.47, 
p = .001, ηp

2 = .06. Also, the interaction between current
Stroop congruency and previous Stroop congruency was 
significant, F(1, 195) = 17.57, p < .001, ηp

2 = .08, with the 
Stroop effect being larger when the preceding trial was 
congruent (2.9%) compared with incongruent (−0.1%).

Discussion

Experiments 4 to 6 investigated whether conflict-related 
control adjustments are present within a sentence reading 
task involving semantically ambiguous (incongruent) and 
unambiguous (congruent) sentences. Specifically, we 
addressed the question of whether conflict experienced 
during processing ambiguous sentences results in process-
ing adjustments that enable the reader to better deal with 
subsequent ambiguity. Previous studies showed that syn-
tactically ambiguous sentences can trigger conflict adjust-
ments in Stroop trials (Kan et al., 2013), and that a conflict 
in a Flanker task can adjust subsequent reading processing 
in ambiguous sentences (Hsu et al., 2021). However, to the 
best of our knowledge, no study addressed whether such 
adjustments can be observed within a purely linguistic 
reading task. Importantly, the sentence manipulation utilis-
ing semantic ambiguity demonstrated the expected con-
flict pattern in our reading task (congruency effect). That 
is, we found significantly longer reading times in the 
incongruent than the congruent condition in the region fol-
lowing the disambiguating word in all three experiments. 
As expected, the previous regions did not show a differ-
ence, indicating that the disambiguating word triggered a 
conflict with regard to the initial interpretation within 
incongruent sentences (e.g., “The old man headed for the 
bank but he had a long way to swim to finally reach it.”).

Crucially, however, whereas semantic conflict pro-
longed reading times, the presumable detection of conflict 
did not trigger any adjustment in subsequent reading 
behaviour. That is, in all three experiments, the congru-
ency effect in the current sentence was not modulated by 
the sentence congruency of the preceding trial, that is, 
whether or not it involved a semantic ambiguity. Thus, the 
three different self-paced presentation modes, that is, the 
cumulative mode with words remaining on the screen, and 

the two non-cumulative modes with words disappearing 
and being masked with dashes after each space bar press or 
being presented at the screen’s centre and replaced by the 
subsequent word, did not influence these core findings. 
However, in the pure Stroop task block of the three experi-
ments, we found a standard CSE either in RT and/or ER. 
Although this task is not of key theoretical relevance for 
this study, it clearly indicates that a CSE can be observed 
in this task and for the sample tested. Thus, the Stroop task 
used in the present experiments can in principle reveal a 
CSE and the observation of an absent within-task CSE 
cannot be attributed to participants being unable to adapt 
their processing following a conflict. We will elaborate on 
the current absence of a within-task CSE in the General 
Discussion.

General discussion

this study had two main goals. First, we wanted to investi-
gate whether cross-task adaptation effects from sentence 
reading tasks to Stroop tasks could be observed 
(Experiments 1–3)—in line with the findings reported by 
Kan et al. (2013)—when using semantic conflict (see Blott 
et al., 2020) rather than syntactic conflict (as in Kan et al., 
2013). All our experiments were accompanied by a CSE 
control task condition (the Stroop block at the end of each 
experiment)—ensuring that with the present experimental 
setup, it was possible to sensitively measure the conflict 
adaptation effects within the current manual Stroop task.

Second, we investigated whether standard CSEs can be 
observed within a language task with semantic ambiguity 
(Experiments 4–6). It is surprising that despite cross-task 
CSEs being observed from a sentence reading task to the 
Stroop task (i.e., Kan et al., 2013) and from a flanker task 
to a sentence comprehension task (Hsu et  al., 2021), as 
well as the common finding of within-task CSEs (for a 
review, see Braem et al., 2014), there are to our knowledge 
no studies examining conflict adaptation effects in terms 
of a CSE within a sentence reading task.

An additional aim of this study was to analyse the role 
of presentation mode in self-paced reading setups for 
observing longer reading times in ambiguous sentences, a 
question that has not yet been systematically investigated. 
Regarding our first goal—investigating whether cross-task 
adaptation effects from sentence reading tasks to Stroop 
tasks can be observed, that is, whether conflict monitoring 
and control processing is shared between semantic pro-
cessing and a task that does not involve likewise linguistic 
representations (i.e., Stroop)—the results showed a con-
sistent pattern. Specifically, in three experiments 
(Experiments 1–3, and a combined analyses), both the sen-
tences and the Stroop trials demonstrated the to-be-
expected conflict effect (i.e., longer reading times in 
ambiguous compared with unambiguous sentences, and 
slower responses in incongruent compared with congruent 
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Stroop trials). However, no cross-task conflict adjustments 
were observed from sentences to Stroop trials and also not 
from Stroop trials to sentence reading trials.

Regarding our second goal—investigating whether 
within-task conflict adaptation patterns can be observed on 
subsequent sentence trials within a word-by-word self-
paced reading task—again, the results showed a very 
straightforward pattern. Specifically, across three experi-
ments (Experiments 4–6, and a combined analyses), we 
observed clear effects of sentence ambiguity, with longer 
reading times for ambiguous compared with unambiguous 
sentences in Region 3, which follows the region where the 
conflict arises. This finding is in line with Blott et  al. 
(2020), supporting the idea that semantically ambiguous 
sentences produce processing conflicts during reading. 
However, no within-task conflict adaptation effect was 
observed, suggesting that any processing conflict experi-
enced during the semantic processing of a sentence did not 
facilitate the processing of a subsequent similar represen-
tational conflict. There are several possible reasons for this 
null result. For example, timing parameters might play a 
crucial role as Egner et al. (2010) demonstrated decreasing 
CSEs in a face-word Stroop task with increasing time 
interval between successive trials. Specifically, the within-
task conflict adaptation effect was absent with ISIs longer 
than 4,000 ms and RSIs longer than 2,500 ms. Thus, the 
long Sentence-to-Sentence interval (~4,000 ms) and the 
processing of intervening words might result in a decay of 
control-related processing adjustments before the subse-
quent semantic conflict is encountered (but see Bratzke & 
Janczyk, 2021, for a CSE in a dual-task experiment with 
an even longer interval). Moreover, it is possible that CSEs 
within the linguistic domain are present but of relatively 
small size. In this respect, it is noteworthy that the analysis 
of the combined data set across Experiments 4 to 6 did not 
show any sign of a CSE either.

Alternatively, one might argue that conflict-related 
adjustments do not exist within the language system. Such 
an interpretation might, at first sight, be in contrast with 
findings using negated phrases (i.e., “not left” vs. “not 
right”), which show that processing one negated phrase 
facilitates the processing of the subsequent negated phrase 
(Dudschig & Kaup, 2018, 2020). Importantly, in these 
studies, a setup was used where participants also had to 
perform the according responses (e.g., “not left” demand-
ing a right-hand response). As a result, the observed con-
flict adaptation effect might reflect a response-related 
phenomenon. That is, since participants performed two-
alternate forced-choice responses to a limited number of 
four stimuli (i.e., now right/left, not right/left), the task 
implemented by Dudschig and Kaup (2018, 2020) is simi-
lar to standard interference tasks such as the Flanker task 
(Eriksen & Eriksen, 1974) and the Simon task (Simon & 
Rudell, 1967) and subject to the confounds induced by the 
S-R sequence (cf. Hommel et al., 2004). Thus, as already

pointed out in the introduction, it is conceivable that cog-
nitive control influences as revealed by CSEs in such stud-
ies are mainly driven by low-level stimulus and response 
feature bindings and the associated memory retrieval pro-
cesses (Hommel et al., 2004; Mayr et al., 2003). Since the 
present linguistic stimuli avoided confounds of the con-
gruency sequence with the S-R sequence, however, the 
absence of a reliable conflict adaptation effect for present 
task conditions would be expected according to these 
views. Still, to our knowledge, no previous language stud-
ies investigated whether within-task conflict triggers 
adjustments in subsequent linguistic processing. Thus, we 
consider it important for future studies to further investi-
gate conflict adaptation within purely linguistic tasks 
while at the same time employing shorter time intervals 
between subsequent conflict trials.

Together, these findings provide no support for the idea 
that processing conflict within a semantically ambiguous 
sentence will facilitate the processing of a subsequent 
Stroop trial and vice versa. It must be noted that our results 
contrast with those reported by Kan et al. (2013) and by 
Hsu and Novick (2016), who demonstrated a clear-cut 
cross-task adaptation effect from the reading task, using 
syntactically ambiguous sentences, to the Stroop task. 
Whereas their studies provide evidence for a domain-gen-
eral cognitive control mechanism, ours did not despite 
very similar experimental setups and timing of stimulus 
presentations.

There are, in fact, several potential reasons why our 
results differ from those of Kan et  al. (2013). First, it is 
possible that semantic conflicts are processed differently 
than syntactic conflicts (e.g., as evident from Nozari 
group’s results; Nozari & Dell, 2011). However, semantic 
conflict is—like syntactic conflict—strongly associated 
with the activation of competing meaning representa-
tions—a typical sign of conflict during reading. Indeed, 
fMRI studies (January et  al., 2009; Novick et  al., 2005) 
have shown similar neural activations in both linguistic 
(syntactic and semantic ambiguity) and non-linguistic 
tasks (e.g., Stroop task). Therefore, it is unclear from a 
theoretical perspective why syntactic but not semantic 
conflict should trigger domain-general conflict adjust-
ments. In other words, it can be assumed that if domain-
general conflict adjustments between the linguistic 
processing domain and the Stroop task exist in such exper-
imental setups, in principle, similar adjustments should be 
observed in this study. Still, this issue requires further 
investigation as it is possible that syntactic conflicts are 
longer-lasting or have more enduring effects on processing 
than semantic conflicts have, as will be further discussed 
below. In addition, our study had a slightly larger number 
of linguistic trials (24 congruent and 24 incongruent trials 
compared with Kan et  al.’s (2013) 21 congruent and 21 
incongruent trials] and we tested a larger sample of partici-
pants (N = 68) than Kan et al. did (N = 41). Thus, this study 
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should have more power to detect a subtle CSE. Also, like 
in Kan et al.’s (2013) study, our control conditions showed 
clear conflict adaptation patterns within the Stroop task, 
suggesting that our experimental setup and our partici-
pants were indeed suited to reveal a CSE. Together, we 
find it difficult to identify a specific reason in terms of the 
experimental and methodological specificities that would 
explain the divergent results.

It should be mentioned, however, that mixed findings 
concerning cross-task CSEs have been reported in the lit-
erature. For instance, Thothathiri et al. (2018), using a the-
matic role assignment task (which is arguably influenced 
by both syntactic and semantic cues), showed that encoun-
tering conflict on a previous Stroop trial modulated sen-
tence comprehension towards the correct interpretation if 
the sentence contained a conflict. However, Freund et al. 
(2016) refuted a fully domain-general control system. In 
fact, they found no evidence of cross-task adaptation from 
a linguistic task and a non-linguistic task. They eventually 
conclude that their results support some specificity in the 
process of control regulation. Finally, a recent study (Aczel 
et al., 2021), which aimed at replicating Kan et al. (2013), 
did not observe an adaptation pattern from Sentence-to-
Stroop trials, despite an increased sample size. Thus, Aczel 
et al. (2021) question the idea of domain-general cognitive 
control—specifically with regard to the language system. 
This leads us to tentatively conclude that, given its theo-
retical relevance, the boundary conditions of cross-task 
conflict adaptation effects from and to the language pro-
cessing require further investigation.

Notably, inconsistent conflict-adjustment effects on 
sentence reading times in the available cross-task conflict 
adaptation studies using verbal and non-verbal stimuli 
might depend on the timing of stimulus presentation. 
Specifically, in Kan et al.’s (2013) and our study, the time 
interval between critical stimuli in the language task and 
the subsequent Stroop task was similar (~2,800–2,900 ms). 
Whereas Kan et  al. observed a cross-task CSE in the 
Stroop task following a syntactic conflict, we failed to 
observe such a cross-task CSE in Stroop performance 
when semantic conflicts preceded. However, conflict-
related adjustments from the Stroop task to the reading 
task were generally absent in both the study of Kan et al. 
and in our study. Since the time intervals between critical 
Stroop trials and language trials were longer in both Kan 
et al.’s (4,250 vs.) and our study (~4,000–5,000 ms) than 
for the reverse sequential task order, it is conceivable that 
the timing of sequential stimulus presentations and the 
decay of conflict-related information play a critical role for 
the CSE to appear. Fitting this picture, Hsu and Novick 
(2016) and Hsu et  al. (2021) observed cross-task CSEs 
from a Stroop task and a flanker task, respectively, to a 
sentence processing task using a visual word paradigm. 
However, in their study, instruction sentences were spoken 
simultaneously to the presentation of task-relevant visual 

objects, the time interval between critical trials in the two 
tasks was shorter than in studies using word-by-word pres-
entation of sentences. Moreover, assuming that the timing 
of subsequent trials is critical and that syntactic conflict 
hypothetically lasts longer than semantic conflict, one 
might even account for the absence of a conflict adaptation 
effect within the linguistic domain when semantic instead 
of syntactic conflicts are employed. Certainly, to shed light 
on these issues, future studies should systematically 
manipulate the type of representational conflict in the lan-
guage domain (e.g., syntactic, semantic, pragmatic), the 
interference tasks used, as well as the time interval between 
subsequent conflict stimuli.

In addition to studying conflict processing within the 
verbal domain and between verbal and non-verbal 
domains, we also investigated the role of presentation 
mode within self-paced reading setups, a setup that is used 
widely in the language processing literature (e.g., Kan 
et al., 2013). Despite self-paced reading being a standard 
measurement in language processing literature, we are not 
aware of a systematic investigation of the influence of self-
paced reading procedure on the reported reading times. 
The use of a self-paced-reading setup is motivated by evi-
dence that readers and listeners incrementally process sen-
tences, and words and phrases are immediately integrated 
when encountered. Thus, when reading, we do not wait 
until the end of a sentence or even the end of a single word 
before starting to interpret what appears in front of us (e.g., 
Altmann & Kamide, 1999; Marslen-Wilson, 1987; 
Tanenhaus et al., 1995). To analyse the role of presentation 
mode on reading time measurements, we implemented 
three widely used self-paced reading paradigms (e.g., 
Beck & Weber, 2020; Ditman et  al., 2007; Felser et  al., 
2003; Ferreira & Henderson, 1990; Gibson & Warren, 
2004; Koornneef & Van Berkum, 2006; Payne & 
Federmeier, 2017).) to compare any systematic influences 
of presentation mode on sentence processing effects trig-
gered by semantic ambiguity. Overall, all three presenta-
tion modes show that semantically ambiguous sentences 
result in longer reading times following the disambiguat-
ing word. Only in Experiment 3—using the non-cumula-
tive central presentation mode—no such effects were 
observed, potentially suggesting that this mode is the least 
likely to indicate semantic ambiguity-induced slowing of 
reading. Overall, however, the present analysis of word-
by-word reading times across the three experimental set-
ups indicated that presentation mode is not a particularly 
critical variable concerning the measurement of process-
ing time costs due to semantic conflicts.

In conclusion, we did not observe evidence of conflict 
adaptation mechanisms in cross-task experiments inter-
mixing the sentences with Stroop trials (Experiments 1–3; 
Sentence-to-Stroop) or within the linguistic system 
(Experiment 4–6; Sentence-to-Sentence) despite clear 
within-task CSEs in the manual Stroop task. Our lack of 
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evidence for domain-general as well as domain-specific 
control influences on language processing should be 
inter-preted with caution since the relative timing of 
when con-flicting information is presented in 
conjunction with the type of conflict might be critical. It 
is therefore important that future studies manipulate the 
interval between subse-quent incongruent trials as well as 
conflict type (e.g., syn-tactic, semantic, pragmatic) to 
reveal the time course of cognitive control influences, 
that is, how fast they dissi-pate under different 
experimental task conditions. To this end, CSEs in the 
language domain could be investigated using word-
based rather than sentence-based linguistic conflicts 
or using the visual world paradigm in combina-tion with 
eye-tracking measures as promoted in the studies of Hsu 
and colleagues (e.g., Hsu et al., 2021; Hsu & 
Novick, 2016). This line of research should have both 
the-oretical and applied impact and would shed further 
light on how language is processed by our cognitive 
systems.
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1. The short recall phase (~2/3 min) was implemented for 
motivational reasons to give participants a reason to really 
process the presented sentences—as they were instructed a recall 
phase will follow the experiment—and to avoid strat-egies such as 
clicking through the sentences without read-ing them. No 
analysis regarding this recognition task was planned or 
conducted.

2. Analyses were also performed excluding these trials, but this 
did not change any of the critical results.

3. During the review process, a Bayesian alternative to the frequentist 
repeated-measures ANOVA was requested. This is reported for the 
critical Previous Congruency × Current Congruency interaction for 
the Sentence-to-Stroop sequences within Experiments 1 to 3 (Part 
1), and the Sentence-to-Sentence sequences within Experiments 4 
to 6 (Part 1). The reported Bayes factor results from a compari-son 
of a

4. An identical analysis performed on the unadjusted data points 
showed the same data pattern, t(67) = 3.81, p < .001, dz = 0.46, 95%
CI = [8, 25] ms.

5. Note that the labels congruent and incongruent are somewhat 
misleading here as sentence congruency is only defined with the 
disambiguating word presented within region 3. Note also that 
an identical analysis on the unadjusted datapoints did not show a 
significant effect, t(67) = 1.91, p = .060. We therefore consider this a 
random effect.

6. An identical analysis performed on the unadjusted data points 
showed the same data pattern, t(61) = 3.72, p < .001, dz = 0.47, 95%
% CI = [10, 33] ms.

7. An additional three participants were removed from the 
sequence analysis due to missing cell data following the 
exclusion of trials where the current trial or the previous trial 
contained an extreme value.

8. Like in Experiment 1, an identical analysis performed on the 
unadjusted data points showed the same data pattern, t(63) = 
2.18, p = .033, dz = 0.27, 95%% CI = [0.48, 11] ms.

9. Note that fewer trials enter calculation of condition means 
compared with the initial congruency analysis disregarding trial 
sequences. Moreover, additional exclusion procedures were 
applied for the CSE analysis, for example, trials fol-lowing an 
erroneous (i.e., outlier) sentence reading time were excluded. 
Together, this might account for the devia-tion of significance 
regarding the main effect of congruency across the two analyses.

10. Like in Experiment 1, an identical analysis performed on the 
unadjusted data points showed the same data pattern, t(63) = 
3.44, p < .001, dz = 0.41, 95%% CI = [4, 15] ms.
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