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Background. Interference suppression and response inhibition is thought constitute 

distinct forms of inhibitory control. Yet there is also evidence to suggest that these two 

inhibitory control abilities share resources on a behavioral level. Objectives. The aim of the 

present study was to investigate whether interference suppression and response inhibition rely 

on a common inhibitory mechanism in the context of the behavioral phenomenon known as 

“conflict adaptation” (Botvinick, Braver, Barch, Carter, & Cohen, 2001). Method. An inter-

task priming paradigm, combining the Flanker and the Go/Nogo task, was employed to test 

whether there was conflict adaptation from interference suppression to response inhibition, 

and vice versa. Reaction times and accuracy rates were collected from 30 adult participants. 

Results. Analyses revealed that regular interference effects, in terms of increased reaction 

times and reduced accuracy rates on trials requiring inhibition, were present. However, 

contrary to expectations, no conflict adaptation effects emerged; neither between inhibitory 

trials within each task nor between inhibitory trials across tasks. Conclusion. The lack of 

within-task conflict adaptation precludes interpretation of missing across-task conflict 

adaptation. Hence the present study cannot answer whether interference suppression and 

response inhibition share a common mechanism discernible through conflict adaptation. The 

current findings raise some concerns in regard to the reliability and validity of the conflict 

adaptation construct. Future research is needed to address and clarify these issues, particularly 

if the conflict adaptation priming paradigm is to be used as means for investigating 

generalizability between cognitive processes. 
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1 Introduction 

Cognitive control (also called executive control or executive functions) refers to all the 

effortful mental processes that lets us flexibly adapt our thoughts and behavior in accordance 

with our internal goals (Miller & Cohen, 2001). A key component of cognitive control is the 

ability to overcome interference from internal impulses and environmental distractions while 

concentrating on the task at hand, namely the ability of inhibition or inhibitory control (Nigg, 

2002). Inhibition is considered a "fundamental executive function essential for normal 

thinking processes and, ultimately, for successful living” (Garavan, Ross, & Stein, 1999, p. 

8301). Indeed, without inhibition we would be completely controlled by our immediate 

impulses, habits and stimuli in our surroundings, making it difficult – if not impossible – to 

learn or function socially (Diamond, 2013). Inhibitory control early in life predicts a number 

of important outcomes later in life, such as physical health, personal economy and criminal 

convictions (Moffitt et al., 2011). The importance of inhibition for optimal functioning 

becomes further apparent considering that inhibitory deficits are implicated in several clinical 

disorders, such as anxiety, attention deficit hyperactivity disorder (ADHD) or substance abuse 

(see Nigg, 2000 for more examples).  

Despite being a vast and continuously growing research area there is still debate about 

whether inhibition consists of separate subprocesses or constitutes a more unitary ability 

(Diamond, 2013). A common conceptual division of inhibition is between interference 

suppression and response inhibition, which is the ability to actively resist distracting stimuli 

and suppress prepotent responses, respectively (e.g., Nigg, 2000). Neuroimaging research has 

revealed that slightly different brain areas are activated during interference suppression and 

response inhibition, thus supporting a neuroanatomical division (Blasi et al., 2006; Brydges et 

al., 2012; Bunge, Dudukovic, Thomason, Vaidya, & Gabrieli, 2002). However, it remains 

unclear whether interference suppression and response inhibition might rely on a common 

behavioral inhibitory mechanism or share resources on a behavioral level. Both types of 

inhibition can be thought to involve conflict between a task-appropriate and a task-

inappropriate response (Jones, Cho, Nystrom, Cohen, & Braver, 2002), and the requirement 

of control over a prepotent response tendency (Aron, 2011). As such, the present study tested 

whether interference suppression and response inhibition share a common inhibitory 

mechanism in the context of the behavioral phenomenon known as “conflict adaptation” 

(Botvinick et al., 2001).  
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1.1 Inhibitory Control: Interference Suppression and Response Inhibition 

 According to several prominent theorists, inhibitory control is divided into related, yet 

separable subprocesses (Dempster, 1993; Harnishfeger, 1995; Nigg, 2000). Nigg (2000) 

proposed four types of effortful inhibition in cognitive psychology, in which the present study 

focuses on two of them, namely interference suppression and response inhibition (which Nigg 

termed interference control and behavioral inhibition, respectively). According to Nigg,  

interference suppression is the prevention of interference either from stimuli pulling for a 

competing response to the primary response or from distracting stimuli slowing down the 

primary response. Interference suppression enables us to selectively focus on one piece of 

information while suppressing our attention to other irrelevant information. An example of 

interference suppression is when we attend exclusively to our conversation partner while 

screening out the voices of everyone else around (Diamond, 2013). Nigg defined response 

inhibition as the suppression of automatic, cued, proponent or prepared responses. Response 

inhibition is the deliberate control over one’s motor responses in accordance with changes in 

contextual cues. One example of response inhibition may be preventing oneself from walking 

into the street when the traffic light suddenly changes to red (Aron, 2011). Other theorists use 

somewhat different terms and distinctions to differentiate various inhibitory functions 

(Dempster, 1993; Harnishfeger, 1995). However, they all converge upon the notion that 

inhibitory control compromises several subprocesses rather than being a unitary ability, and, 

importantly, they agree on a distinction between interference suppression and response 

inhibition (Friedman & Miyake, 2004). Accordingly, different types of psychological 

measures or tasks have been used to assess interference suppression and response inhibition, 

of which two of the most common tasks are described below. 

 

1.1.1 Measuring Interference Suppression and Response Inhibition  

Interference suppression is commonly measured with the Flanker task. In its original 

form (Eriksen & Eriksen, 1974), this task requires participants to respond to a briefly 

presented target letter in the middle of a five-letter array. For example, participants might be 

instructed to press one button if the central target letter is an S and another button if it is an H. 

The target letter is flanked on each side by letters, working as distractors. Participants are 

instructed to respond only to the target letter while ignoring the flanking ones. Importantly, 

there are two conditions: (1) In the congruent condition, flankers map on to the same response 

as the target letter (e.g., SSSSS), and (2) in the incongruent condition, flankers map on to a 

different response (e.g., SSHSS). In a series of studies, Eriksen and colleagues showed that 
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the incongruent condition led to significantly longer reaction times (RTs) and larger error 

rates than the congruent condition (Eriksen & Eriksen, 1974; Eriksen & Schultz, 1979). This 

effect is known as the “congruency” or “interference” effect, measured as RT for incongruent 

minus congruent trials (Egner, 2008). There are several different variants of the Flanker task, 

in which numbers (e.g., Ullsperger, Bylsma, & Botvinick, 2005), color patches (e.g., Rafal et 

al., 1996) and arrows (e.g., Bunge et al., 2002) are among the stimuli that have been used 

other than letters.  

Response inhibition is often measured with a Go/Nogo (GNG) task. In a GNG task 

participants must withhold responding to an inappropriate stimulus (nogo), while responding 

to all other stimuli (go; e.g., Diamond, 2013). For example, participants may be required to 

press a button every time the letter A occurs, and refrain from pressing any button when 

instead the letter X occurs. Because the majority of trials require a motor response (go trials) 

participants must inhibit a prepotent tendency to respond on the minority of nogo trials. As 

the greater amount of go trials builds up a prepotent response tendency participants usually 

make more errors on nogo trials, that is, “go” when they should not. 

Inhibition in the GNG task is different from that in the Flanker task in that it involves 

withholding a prepotent response rather than the production of an alternate response 

(Diamond, 2013). Put differently, the GNG task does not require participants to inhibit one 

response to make another one; it requires participants to inhibit a response and to do nothing. 

Accordingly, it has been suggested that the fundamental difference between interference 

suppression and response inhibition lies in whether inhibition is selective or non-selective (de 

Jong, Coles, & Logan, 1995; van Boxtel, van der Molen, Jennings, & Brunia, 2001). 

Interference suppression is selective because one has to selectively inhibit the task-

inappropriate response in order to perform the task-appropriate one, whereas response 

inhibition is non-selective because one simply has to inhibit all responding. However, 

although the Flanker and GNG task vary in their specific requirements, and might engage 

somewhat unique processes, they are both thought to involve inhibition at the level of the 

response set in terms of sharing a common need to inhibit task-inappropriate responses 

(Wager et al., 2005). Moreover, inhibition in both tasks is thought to involve conflict between 

the task-inappropriate- and the task-appropriate response (Jones et al., 2002). 

In testing whether interference suppression and response inhibition share a common 

behavioral mechanism, procedures that incorporate both types of tasks into one task have the 

benefit of reducing potential motivational- or other non-specific task differences that might 

bias comparisons (Brydges et al., 2012). Several studies have combined the Flanker and GNG 
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tasks (or similar tasks) into one in order to examine the relationship between interference 

suppression and response inhibition. However, the findings of these studies are inconclusive.  

 

1.1.2 Interference Suppression and Response Inhibition as Distinct Processes 

Recent neuroimaging and electrophysiological research using tasks like the Flanker 

and the GNG have reported evidence in support of the separability of interference suppression 

and response inhibition. This research indicates that slightly different patterns of brain 

activation accompany performance on the two tasks (Blasi et al., 2006; Brydges, Anderson, 

Reid, & Fox, 2013; Brydges et al., 2012; Bunge et al., 2002), that the two types of inhibitory 

control might have somewhat different developmental time courses (Brydges et al., 2013; 

Bunge et al., 2002) and that interference suppression, but not response inhibition, have 

different neural correlates in mono- and bilinguals (Luk, Anderson, Craik, Grady, & 

Bialystok, 2010).  

As the first brain imaging study to directly compare interference suppression and 

response inhibition, Bunge et al. (2002) measured adult’s and children’s performance on a 

combinatory Flanker-GNG task with functional magnetic resonance imaging (fMRI). 

Efficient interference suppression in adults was associated with increased activation of the 

right ventrolateral prefrontal cortex (vlPFC) and insula. While no significant correlations 

between brain activity and efficient response inhibition were found, previous neuroimaging 

studies have shown robust PFC activation during GNG task performance (e.g., Casey et al., 

1997). Common for performance on both the Flanker- and GNG task in Bunge et al.’s (2002) 

study was the activation of right vlPFC in adults, which suggests that interference suppression 

and response inhibition both depend on effective recruitment of PFC regions, thus sharing 

certain neural bases. A more recent study, replicating the experimental task of Bunge et al. 

(2002), reported similar findings in terms of both commonly and differentially activated brain 

areas in flanker and GNG inhibition (Blasi et al., 2006). Brydges et al. (2012; 2013) did 

however note a potential caveat with the study by Bunge et al. (2002), which then also applies 

to the study by Blasi et al. (2006). In both of these studies it was the flanker stimuli itself that 

acted as the cue for inhibiting a response in the nogo condition. Specifically, in the nogo 

condition the flankers were X’s surrounding the target arrow (XX<XX). The occurrence of 

these X’s was the signal that participants should inhibit their response on nogo trials. 

Participants were thus required to actively attend to the flanker stimuli in the nogo condition, 

as opposed to in all the other conditions that required participants to ignore the flanker 

stimuli. According to Brydges et al. (2012), this may have changed the way participants 
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processed the incongruent stimuli. Specifically, having to attend to the flankers on nogo trials 

may have caused participants to allocate more attention to the flankers on incongruent trials as 

well, an assumption supported by particularly low error rates on incongruent trials in Bunge et 

al.’s (2002) study.  

 Brydges et al. (2012) examined the dissociability of interference suppression and 

response inhibition with electroencephalogram (EEG) recording during performance on a 

combinatory GNG-Flanker task. They found that the incongruent flanker condition elicited 

both a more centrally distributed and a later peaking N2 event-related component (ERP) than 

the nogo condition, providing evidence for interference suppression and response inhibition as 

distinct processes. Brydges et al. (2012) did however point out themselves that a potential 

limitation to their results lies in the experimental stimuli used. Their nogo condition was 

signaled by the target and flanker stimuli turning red in color whereas the 

congruent/incongruent flanker conditions were signaled by form. Previous research suggests 

that processing of color occurs before processing of form (Karayanidis & Michie, 1997). 

Hence there is a possibility that the use of color as the distinguishing feature for nogo 

inhibition affected the latency of the N2.  

Considering the aforementioned research demonstrating differential brain activation 

for interference suppression and response inhibition, the two forms of inhibition seem quite 

disparate. Yet the evidence concerning the separability of interference suppression and 

response inhibition is inconclusive, and does not necessarily imply complete independence 

between them. Several lines of evidence support a more unitary view. 

 

1.1.3 Interference Suppression and Response Inhibition as Sharing a Common 

Behavioral Mechanism  

Neuropsychological research also shows that interference suppression and response 

inhibition share substantial neural bases, thus indicating that they rely on common 

mechanisms in the brain. Indeed, both Bunge et al. (2002) and Blasi et al. (2006) observed 

activation of overlapping brain areas during performance on the Flanker- and GNG task. 

Other brain imaging studies have also demonstrated commonly activated regions in flanker- 

and GNG inhibition, including regions such as the anterior cingulate cortex (ACC) and right 

dorso- and ventrolateral PFC (Cohen, Berkman, & Lieberman, 2013; Nee, Wager, & Jonides, 

2007; Wager et al., 2005).  
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Importantly, it remains unclear to what extent the two types of inhibitory control might 

share resources on a behavioral level. Several behavioral studies have reported an interaction 

between interference suppression and response inhibition, suggesting that they are related.  

A study by Kramer, Humphrey, Larish, and Logan (1994) demonstrated an apparent 

interaction effect between response inhibition in a Stop-Signal task and interference 

suppression in a Flanker task. The stop-signal task (SST) is similar to the GNG, but unlike the 

GNG task that involves withholding the initiation of a response, the SST involves the 

cancelation of an already initiated response (e.g., Diamond, 2013). Kramer et al. (1994) used 

a Flanker task, in which a tone was presented on a fourth of trials signaling that participants 

should cancel their response. It was found that stop-signal reaction times (SSRTs) were 

significantly longer on incongruent compared to congruent and neutral flanker trials. 

Although Kramer et al. (1994) did not interpret this finding as an interaction effect between 

flanker- and SST inhibition per se, Ridderinkhof, Band, and Logan (1999) made the same 

observation of significantly longer SSRTs to incongruent flanker stimuli, which they 

explained as an interaction between interference suppression and response inhibition. 

Moreover, Ridderinkhof et al. (1999) found, in addition to the observation that response 

inhibition is affected by flanker congruency, also the reverse influence: response inhibition in 

the SST affected the efficiency of interference suppression in the Flanker task. Specifically, 

the presence of a stop-signal significantly delayed RTs on incongruent trials compared to 

congruent trials. According to Ridderinkhof et al. (1999), the suppression of distracting 

flankers was weakened when participants were concurrently engaged in the inhibitory process 

of stopping, indicating that the relationship between flanker- and SST inhibition is 

bidirectional. Furthermore, the effect of flanker congruency on RT and SSRT was positively 

correlated, suggesting that participants who were good at interference suppression were also 

good at response inhibition. Replicating and extending the findings of Kramer et al. (1994) 

and Ridderinkhof et al. (1999), Verbruggen, Liefooghe, and Vandierendonck (2004) 

demonstrated longer SSRTs for incongruent versus congruent stimuli in a combinatory 

Flanker-SST, as well as in a combinatory Stroop-SST. The Stroop task is another task usually 

thought to measure interference suppression, in which participants tend to be slower naming 

the ink color of color words printed in an incongruent color (e.g., BLUE written in red) than 

naming the color of words printed in a congruent color (e.g., BLUE written in blue) because 

the former requires inhibition of a prepotent word-reading response (e.g., Nigg, 2000).  

The various interactions between interference suppression and response inhibition 

reported in the abovementioned studies indicate that these two types of inhibition might rely 
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on shared resources. Further support for this idea comes from another line of research: 

Friedman and Miyake (2004) conducted a latent variable analysis to explore the 

commonalities between different inhibitory functions, including interference suppression and 

response inhibition. The analysis revealed that interference suppression and response 

inhibition were strongly correlated, in which Friedman and Miyake concluded that the two 

should be collapsed into one variable, representing a common inhibitory ability. They 

proposed that the key mechanism shared by interference suppression and response inhibition 

is the requirement of active maintenance of critical goal-relevant information when facing 

interference; in the Flanker task: interference from irrelevant/distracting stimuli; in the GNG 

task: interference from a dominant, inappropriate response tendency. 

The behavioral studies demonstrating functional dependencies between interference 

suppression and response inhibition, taken together with the result of Friedman and Miyake’s 

(2004) analysis, suggest that the two might engage a common inhibitory mechanism. 

 

1.2 Conflict Adaptation  

The discrepant findings from research on the relationship between interference 

suppression and response inhibition warrant a need for further investigation. Moreover, even 

though brain-imaging evidence might indicate that interference suppression and response 

inhibition have somewhat different neural correlates, the question remains as to what 

importance differential brain-activation has if the behavioral consequences or mechanisms are 

the same. One method of assessing whether there is a common behavioral inhibitory 

mechanism in interference suppression and response inhibition is by using an inter-task 

priming paradigm (Linzarini, Houdé, & Borst, 2015). Priming occurs when the processing of 

a stimulus is facilitated or impaired after processing of the same or a similar or related 

stimulus, defining positive and negative priming, respectively (e.g., Tipper, 1985). The inter-

task priming paradigm has been used to measure what is known as the conflict adaptation 

effect (CAE). The CAE is an explanation of the sequential- or trial-to-trial adjustment effects 

typically observed in the Flanker task and other similar tasks measuring inhibition in which 

the interference effect on an incongruent trial is reduced if it is preceded by another 

incongruent trial (also called the "Gratton effect"; Egner, 2007; Gratton, Coles, & Donchin, 

1992). More specifically, as illustrated in Figure 1, congruent trials following congruent trials 

(cC) are associated with the fastest RTs, and incongruent trials following congruent trials (cI) 

are associated with the slowest RTs. Importantly, RTs to congruent and incongruent trials 

following an incongruent trial (i.e., iC and iI trials, respectively) both fall between these 
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extremes, in which iI are faster than iC trials. These sequential adjustment effects on RTs are 

typically reflected in accuracy rates, which then display the inverse pattern of RTs, such as 

accuracy rates being higher on iI than iC trials (Egner, 2007).  

 

 
Figure 1. Hypothetical reaction time (RT) data (left panel) and accuracy rate data 

(right panel) illustrating the sequential adjustment effects on RTs and accuracy rates, 

respectively. The data are plotted as RTs and accuracy rates on current congruent and 

incongruent flanker trials as a function of whether the previous trial was a congruent 

or an incongruent flanker trial. As can be seen from this figure, RTs and accuracy rates 

typically display inverse patterns. 

 

According to the influential Conflict Monitoring Theory (Botvinick et al., 2001), these 

sequential adjustment effects reflect conflict-driven cognitive control processes in which the 

occurrence of an incongruent trial leads to activation of incompatible responses, or response 

conflict. Detection of conflict leads to stronger top-down control that enhances processing of 

task-relevant information over task-irrelevant information (or alternatively, inhibits influence 

of task-irrelevant information; Stürmer, Leuthold, Soetens, Schröter, & Sommer, 2002), 

thereby reducing interference on the next trial. Consequently, cognitive control is high after 

an incongruent trial but not after a congruent trial, since the latter does not involve conflict. In 

terms of priming, the CAE is a case of positive priming in which conflict processing on the 

previous trial facilitates the resolution of conflict on the current trial. Conflict monitoring is 

thought to involve the anterior cingulate cortex (ACC), which upon detecting conflict signals 

the need for additional control to the dorsolateral prefrontal cortex (dlPFC; Botvinick et al., 
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2001). Research has provided support for the conflict-monitoring hypothesis (Carter & Van 

Veen, 2007; Kerns et al., 2004; Verbruggen, Notebaert, Liefooghe, & Vandierendonck, 2006) 

and evidence for conflict-driven ACC activity comes from studies using both the Flanker task 

(Botvinick, Nystrom, Fissell, Carter, & Cohen, 1999) and the GNG task (Casey et al., 1997; 

Jones et al., 2002).  

The CAE is quite well established (Egner, 2007; Ullsperger et al., 2005), although 

some studies do not find evidence for the CAE in inhibitory control tasks, such as the Flanker 

task (e.g., Mayr, Awh, & Laurey, 2003; Nieuwenhuis et al., 2006). Moreover, the CAE has 

been observed in other tasks measuring interference suppression, such as the color-word 

Stroop task (Kerns et al., 2004), and it has been shown to occur in response inhibition tasks. 

For instance, a CAE was reported in an ERP study with the GNG task (Nieuwenhuis, Yeung, 

Van Den Wildenberg, & Ridderinkhof, 2003), in which commission errors on nogo trials 

were less frequent if they had been preceded by another nogo trial relative to a go trial. 

Additionally, increase in the N2 ERP component (thought to reflect conflict processing; see 

e.g., Enriquez-Geppert, Konrad, Pantev, & Huster, 2010) to nogo trials relative to go trials, 

was smaller following nogo than go trials. In line with Conflict Monitoring Theory, this 

suggests that after a nogo trial control is heightened, and thus conflict activation is not as high 

on the following nogo trial.  

 

1.2.1 Conflict Adaptation Across Tasks Targeting Inhibitory Control  

Moreover, the CAE seems to hold in a general way in many cases, meaning that 

inhibition on a trial in one domain translates into better performance on the following trial 

presented in another domain. A recent study demonstrates domain-generalizability of 

inhibitory control. Linzarini et al. (2015) used an inter-task priming paradigm in which 

children first responded to color-word stroop stimuli followed by Piaget’s number 

conservation stimuli. In the Piaget’s number conservation task the clue is to understand that 

two rows of objects that are of different lengths can contain the same amount of objects 

(defining the ability of number conservation; Piaget, 1952, cited in Linzarini et al., 2015). 

Failure to perform successfully on the number conservation task can be understood as a 

failure to inhibit an automatic response in which one relies on a misleading “length-equals-

number” heuristic rather than an appropriate logico-mathematic strategy (Linzarini et al., 

2015, p. 72). Linzarini et al. found that children’s inhibition of the length-equals-number 

heuristic on conservation trials was more efficient when they had successfully inhibited a 

prepotent reading response in a previous stroop trial. The study thus demonstrates how 
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inhibitory control generalizes from one cognitive domain to another; in this case from the 

verbal domain in the Stroop task to the visuospatial domain in the Piaget number conservation 

task. However, previous research with inter-task conflict adaptation priming has provided 

mixed evidence for the domain-generalizability of conflict adaptation across tasks involving 

inhibition; some research find an across-task CAE (Borst, Poirel, Pineau, Cassotti, & Houdé, 

2012; Freitas, Bahar, Yang, & Banai, 2007; Notbaert & Verguts, 2008, Condition 1), whereas 

other research fails to find this effect (Egner, Delano, & Hirsch, 2007; Notbaert & Verguts, 

2008, Condition 2; Funes, Lupiáñez, & Humphreys, 2010). Several researchers point out that 

lack of across-task CAE might partially result from various experimental design-artifacts (see 

e.g., Kan et al., 2013 for examples). Kan et al. (2013) recently demonstrated a CAE from an 

ambiguous sentence reading trial, in which one has to inhibit the more automatic 

interpretation of a sentence in favor of the context-appropriate interpretation, to performance 

on a subsequent incongruent stroop trial. As Linzarini et al.’s (2015) study, this study seems 

to demonstrate overlap between different forms of inhibition.  

The inter-task conflict adaptation priming paradigm can also be used to investigate the 

generalizability or overlap between interference suppression and response inhibition. In fact, 

an ERP-study by Freitas, Banai, and Clark (2009) employing this paradigm found that both 

the N2 component and RTs on incongruent flanker trials were reduced following both 

incongruent trials, and, most importantly, following nogo trials, relative to congruent trials. 

That is, these researchers demonstrated a CAE from response inhibition in a GNG task to 

interference suppression in a Flanker task. Neither this study nor the studies by Linzarini et al. 

(2015) or Kan et al. (2013) tested for a CAE in both directions, that is, whether performance 

also improved on nogo- stroop- and ambiguous sentence-reading inhibition, respectively. 

However, as Kan et al. (2013) point out, if the conflict processes generalizes across domains, 

theoretically there should be a bidirectional effect between different types of inhibitory 

control. Of particular relevance to the present thesis then, is the question of whether 

performance on nogo trials (response inhibition) is better following incongruent flanker trials 

(interference suppression) relative to congruent flanker trials and/or go trials. More precisely, 

is accuracy (i.e., successfully withholding responses) higher on nogo trials when preceded by 

an incongruent flanker as compared to a go or a congruent flanker trial?  

Yet, another possible outcome of inter-task priming with flanker and GNG task stimuli 

could be that instead of observing a CAE between interference suppression and response 

inhibition, exertion of one type of inhibition leads to impaired performance when exerting the 

other type of inhibition afterwards. That is, instead of having a facilitating effect in terms of a 
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CAE, inter-task priming with flanker and GNG stimuli might manifest in a negative priming 

effect or a depletion of inhibitory control resources. For example, it has been demonstrated 

that when people are required to exert one type of self-control or inhibition, such as engaging 

in thought suppression (i.e., cognitive inhibition), exerting another type of self-control, such 

as staying on task in doing unsolvable puzzles (i.e., overcoming the impulse to give up), they 

are more impaired on the second task (Muraven, Tice, & Baumeister, 1998). The “ego 

depletion” hypothesis (Baumeister, 2014; Muraven et al., 1998) holds that initial efforts at 

inhibiting behavior results in depletion of the same resource needed to subsequently perform 

successful self-regulation or inhibition. Thus, in the case of a negative priming effect, ego 

depletion could be one possible explanation.  

 

1.3 The present study 

Based on the reviewed literature, the present study aimed to assess the potentially 

shared mechanism in interference suppression and response inhibition using an inter-task 

priming paradigm. More specifically, in order to explore whether interference suppression and 

response inhibition have a common behavioral underpinning, a combinatory Flanker-GNG 

task was used to test whether there is a CAE from inhibition on incongruent flanker trials (i.e., 

interference suppression) to inhibition on nogo trials (i.e., response inhibition), and vice versa 

in adult participants.  

In several of the previous studies that have used a combinatory Flanker-GNG task to 

investigate the relationship between interference suppression and response inhibition, go trials 

were embedded as the congruent and incongruent flanker trials, and nogo trials were signaled 

by an additional cue (Brydges et al., 2013; Brydges et al., 2012; Verbruggen et al., 2004). 

Since the congruent and incongruent flanker trials constituted the go trials in these studies 

there were no “pure” go trials included in the experimental task. As the aim of the present 

study was to investigate whether there is a CAE from inhibition on incongruent flanker trials 

to inhibition on nogo trials, and vice versa, the experimental task consisted of go (G) trials, or 

what can be considered neutral flanker trials (i.e., with flankers not providing any facilitative 

or interfering influence on the target response), in addition to congruent (C) and incongruent 

(I) flanker trials and nogo (N) trials. This enabled investigation of CAE effects in both 

directions with pure go trials as basis for comparisons in analyses (i.e., I→N vs. C→N/G→N 

and N→I vs. G→I/C→I). Furthermore, in order to avoid potential confounds resulting from 

flanker stimuli acting as the response inhibition cue in the nogo condition (cf. Blasi et al., 

2006; Bunge et al., 2002), the target arrow (rather than the flankers) was replaced by an X to 
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signal nogo trials in the present experiment. In this way, participants would not be required to 

attend to the flanker stimuli on nogo trials, and could remain focused on the target while 

ignoring the distractor flankers throughout the task. Finally, all experimental stimuli were 

printed in black on a white background in order to avoid potential temporal confound due to 

color processing occurring before processing of form (cf. Brydges et al, 2012; 2013).  

Based on previous findings, a CAE was expected to occur between incongruent 

flanker trials within the Flanker task, and between nogo trials within the GNG task. 

Specifically, the following hypotheses were formulated for the present study: (1) If there is a 

CAE from response inhibition to interference suppression (i.e., a nogo-incongruent flanker 

CAE) it was reasoned that RTs should be faster and accuracy rates should be higher on 

incongruent flanker trials following nogo trials (nI) relative to incongruent flanker trials 

following go trials (gI) and/or incongruent flanker trials following congruent flanker trials 

(cI); (2) If there is also a CAE from interference suppression to response inhibition (i.e., an 

incongruent flanker-nogo CAE) it was reasoned that accuracy rates should be higher on nogo 

trials following incongruent flanker trials (iN) relative to nogo trials following congruent 

flanker trials (cN) and/or on nogo trials following go trials (gN).  
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2 Method 

 

2.1 Ethics Statement 

The experiment was conducted in accordance with relevant institutional guidelines and 

approved by the local ethics committee at the Department of Psychology at the University of 

Oslo (UiO). All participants read and signed an informed consent prior to participation. 

 

2.2 Participants 

A sample of 30 adult Norwegian participants (23 women and 7 men; ages 20-35, 

average age 24.77, SD = 2.64; 4 left-handed) with normal or corrected-to normal vision was 

recruited for the purposes of the present study. Participants were mainly from the Psychology 

Department at UiO, but other departments at UiO were also represented. All participants 

received a “Flax” lottery ticket as a token of appreciation for their participation after 

completing the experiment. An above-chance level of accuracy (> 50 %) was set as the 

minimum criterion for inclusion of responses in data analysis. Data from one participant was 

therefore excluded from analyses due to lower than chance performance in the nogo condition 

(< 37%). The remaining participants scored at or above 81% in the congruent flanker 

condition, at or above 78% in the incongruent flanker condition, at or above 85% in the go 

condition, at or above 65% in the nogo condition, and at or above 78% in terms of overall 

accuracy across all four experimental conditions.   

 

2.3 Materials and Stimuli 

A task combining the Flanker and GNG paradigm was created for the purposes of the 

study. A modified version of the Eriksen flanker task was used (Eriksen & Eriksen, 1974). 

Instead of letters with random response assignments, arrows were used as flanker stimuli. The 

relation between the direction of an arrow and the corresponding hand-response (e.g., a left-

pointing arrow and a left-hand response) may be considered a population stereotype or bias 

that does not require learning (Kornblum, Hasbroucq, & Osman, 1990). The experimental 

stimuli consisted of a central black, horizontal target arrow flanked by various black symbols, 

two on each side, presented on a white background in the center of the screen (540 x 720 pixel 

bmp images; see Figure 2 for samples of the different types of experimental stimuli). The 

flanker and GNG stimuli were as perceptually similar to each other as possible in order to 

minimize potential perceptual confound.  
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There were four main experimental conditions: (1) In the congruent condition, the 

target arrow was flanked by four arrows pointing in the same direction as the target arrow. (2) 

In the incongruent condition, the target arrow was flanked by four arrows pointing in the 

opposite direction. (3) In the go (or neutral) condition, the target arrow was flanked by four 

horizontal lines. These line flankers were meant to not provide any facilitative or interfering 

information to the target while otherwise being as perceptually similar to the rest of the 

stimuli as possible. (4) In the nogo condition, the letter X, flanked by four arrows, replaced 

the central target arrow, signaling that participants should refrain from responding on that 

trial. On half of the trials in each of the three conditions with a central target arrow the target 

arrow pointed either to the right or to the left, and on one half of the nogo trials flankers 

pointed either to the right or the left, yielding eight stimulus conditions altogether, with four 

main experimental conditions (see Figure 2). 

 

2.4 Procedure 

After informed consent was given, participants were seated in a dimly lit, sound-

attenuated room, approximately 70 cm from the computer screen. All visual task stimuli were 

presented using E-Prime 2.0 (Psychology Software Tools, Pittsburgh, PA) on a 20, 1 inch 

Dell 2007FP LCD monitor. Participants received task instructions on the computer screen. 

Using their index fingers on both hands, they were instructed to press the ‘Z’ key on the 

keyboard when the target arrow pointed to the left, and the ‘M’ key when the target arrow 

pointed to the right (these had colored patches on them to help clearly show they were the 

correct response keys), while withhold responses when an X appeared as the target. 

Participants were furthermore instructed to ignore the flankers on either side of the central 

target, and to respond as quickly and accurately as possible. 

Each trial started with the presentation of a central fixation cross for 100 ms. Because 

the 200-300 ms interval after stimulus presentation has been shown to be the time period at 

which distractors or flankers are most likely to bias the response (cf. Coles, Gratton, Bashore, 

Eriksen, & Donchin, 1985; Gratton, Coles, Sirevaag, Eriksen, & Donchin, 1988), the duration 

of the stimulus display was set to 200 ms. Participants had 600 ms to respond following the 

onset of the stimulus display. A 400 ms blank screen inter-stimulus interval then followed 

before the next trial began (see Figure 2 for an example of an experimental trial). Thus, each 

trial lasted 700 ms. This relatively brief trial duration was chosen, based on a pilot study, to 

produce a certain amount of error in participants’ responses (approx. 15-20%), the reason 

being that a certain amount of error was required in order to be able to conduct analyses of a 
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CAE from incongruent flanker trials to nogo trials, wherein accuracy data or error necessarily 

is the dependent variable (i.e., no RT data are generated on correct nogo trials, which by 

definition equals no response). Also, the response window was kept relatively short (600 ms) 

in order to minimize potential ceiling effects in participants’ accuracy rates. 

 

 
Figure 2. The stimuli used for the flanker- and GNG experimental trials (left) and a 

flow chart illustrating an example of an experimental trial (right).  

 

A block consisting of 16 practice trials (2 trials of each of the 8 stimulus conditions) 

was first administered to ensure that participants understood task demands. On these practice 

trials participants received feedback after each trial on whether they responded correctly and 

quickly enough. The experiment proper consisted of five blocks of 512 trials each. In order to 

ensure that there would be a sufficient amount of iN and nI trial sequences (i.e., the trial 

sequences of particular interest in analyses) 64 lists made up of the 64 possible sequence 

combinations of the eight stimulus conditions were created (i.e., 8 x 8 conditions = 64 

possible stimuli sequences). The two stimuli in each list were presented sequentially, and each 

of these lists was intermixed and presented randomly four times within each of the five 

blocks. This procedure ensured that participants would receive at least a minimum of 80 iN- 

and 80 nI trial sequences throughout the experimental task (i.e., 4 iN and nI trial sequences in 

each run through of the 64 stimulus lists x 4 presentations in each block x 5 blocks = 80 

presentations of iN and nI each). There were four self-paced pauses, one between each of the 

five experimental blocks. The eight types of stimulus conditions were presented in equal 
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proportions. The majority of trials were thus “go” trials (i.e., 75%), that is trials in which 

participants were required to make a response, necessary for building or priming a compelling 

response tendency, and a minority of trials were nogo trials (i.e., 25%) in which participants 

were to withhold their response. In total, 2560 experimental trials (i.e., 4 main experimental 

conditions x 2 arrow directions x 64 possible trial condition sequences x 5 blocks) were 

presented. The entire procedure took approximately 35 minutes. 

 

2.5 Statistical Analyses 

Variables were based on reaction time (RT) and accuracy rate data. Because RTs 

below 200 ms are indicative of anticipatory or chance responses (e.g., Gratton et al., 1992), 

responses less than 200 ms were discarded from analyses (4.6% of all trials; with the 

exception of correct nogo trials, in which no response and thus a RT of 0 ms is defined as the 

correct response). Post-error trials (i.e., trials immediately following error trials) were also 

discarded from analyses (18% of all trials) in order to isolate potential effects of post-error 

adjustment (e.g., post-error slowing; see Danielmeier & Ullsperger, 2011) from the potential 

CAEs of interest. Because participants had a relatively brief response window in the current 

experimental task (600 ms), high RTs were considered likely to represent slow but 

nonetheless true responses to the task. To reduce the influence of potential outliers, means and 

standard deviations were calculated for each participants’ mean on the four main experimental 

conditions (i.e., congruent flanker, incongruent flanker, go and nogo) for accurate and 

inaccurate trials separately, in which any RT that fell 2.5 standard deviations (SD) above 

those means were replaced with the corresponding 2.5 SD threshold value.  

The following independent variables were created and used in analyses: correct mean 

RTs for the three experimental trial conditions requiring a response (i.e., the congruent and 

incongruent flanker and go), mean accuracy rates for each of the four main experimental trial 

conditions (i.e., congruent and incongruent flanker, go and nogo), and mean accuracy rates for 

the 16 possible types of trial sequences (i.e., 4 x 4 trial conditions) as well as mean RTs for 

the eight trial sequences in which congruent or incongruent flanker trials followed any of the 

four trial conditions (i.e., 2 x 4 trial conditions). The first trial in each block, which by 

definition has no preceding trial, was not included in analyses. RT and accuracy data were 

analyzed using SPPS version 2.0 (SPSS, Inc., Chigago, IL).  

In order to initially establish the occurrence of basic flanker- and GNG interference 

effects (i.e., faster RTs and higher accuracy rates for congruent than incongruent trials, and 

higher accuracy rates for go than nogo trials), three paired-sample t-tests were conducted. Due 
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to multiple t-tests, Bonferroni correction was performed (p < .05 divided by 3), resulting in a 

more conservative significance level of .017. It was important to demonstrate basic flanker- 

and GNG interference effects before further analyses of potential CAEs because conflict 

adaptation cannot be expected to occur if participants do not experience significant 

interference or conflict on incongruent flanker trials and/or nogo trials (Kan et al., 2013). The 

effect sizes of all t-tests are reported as eta squared (η2). According to Cohen (1988, cited in 

Field, 2013), the η2-value can be interpreted as follows: .01 = small effect, .06 = moderate 

effect, and .14 = large effect. 

Following the existing literature, the presence of potential CAEs was evaluated with 

repeated-measures analyses of variance (ANOVAs), entering mean RTs and mean accuracy 

rates as dependent variables and current and previous trial types as within-subject 

factors/independent variables. Specifically, separate repeated-measures ANOVAs were 

conducted explore (1) the presence of a RT CAE within and across tasks, and (2) the presence 

of an accuracy CAE within and across tasks. It was important to demonstrate within-task 

CAEs in the Flanker and the GNG task before further interpreting potential across-task CAEs, 

as the presence of within-task CAEs is considered a prerequisite for the presence of true 

across-task CAE. The effect sizes for all ANOVAs are reported as the partial eta-squared 

(ηp
2), in which Cohen’s (1988, cited in Field, 2013) general criteria may also be used for 

interpreting the strength of the ηp
2.  Appropriate estimates of sphericity (i.e., Greenhouse-

Geisser or Huyn-Feldt) were used to correct the degrees of freedom in cases where Mauchly’s 

test of sphericity had been violated. Of particular interest in both repeated-measures 

ANOVAs, were the potential interaction effects between current and previous trial type. In 

order to investigate significant interaction effects, paired sample t-tests were conducted using 

appropriate Bonferroni corrections. Only significant results and results directly relevant for 

answering the hypotheses are reported in the text (but see Table 2 and Table 4 for all paired 

comparisons).  
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3 Results 

 

3.1 Preliminary Analyses 

3.1.1 Basic Flanker- and GNG Interference Effects  

The paired-sampled t-test conducted to evaluate the impact of flanker condition on 

RTs showed that mean RTs on incongruent trials (M = 385.42 ms, SD = 33.30) were 

significantly slower compared to congruent trials (M = 377.15 ms, SD = 33.57), t (28) = -7.25, 

p < .001, η2 = .66. The second paired t-test conducted to evaluate the impact of flanker 

condition on accuracy rates showed that mean accuracy was significantly lower on 

incongruent trials (M = 89.10%, SD = 4.50) compared to congruent trials (M = 91.56%, SD = 

3.78), t = 4.51 (28), p < .001, η2 = .43. Finally, the third paired-sampled t-test conducted to 

evaluate the impact of GNG condition on accuracy rates showed that mean accuracy was 

significantly lower on nogo trials (M = 87.56%, SD = 6.45) compared to go trials (M = 

92.50%, SD = 3.62), t (28) = 5.17, p < .001, η2 = .50).  

Thus, preliminary analyses revealed that regular interference effects were present; 

participants displayed significantly reduced RTs and accuracy rates on incongruent trials 

compared to congruent trials, and significantly reduced accuracy rates on nogo trials 

compared to go trials. 

 To test for a speed-accuracy trade-off in the Flanker task, the correlation coefficient 

between the difference in RTs and the difference in accuracy rates between congruent and 

incongruent trials (i.e., RT and accuracy rate interference effects) was calculated. Lack of 

correlation between interference effects for RTs and accuracy rates indicated that there was no 

speed-accuracy trade-off present, Pearson’s r(29) = .065, p = .74. 

 

3.2 Main Analyses: CAEs 

3.2.1 RT CAEs 

Mean RTs on flanker trials were analyzed in a 2 (current trial; congruent and 

incongruent flanker) x 4 (previous trial; go, nogo, congruent and incongruent flanker) 

repeated-measures ANOVA (see Table 1 and Figure 3). Mauchly’s test indicated that the 

assumption of sphericity had been violated for the main effect of previous trial, χ2(5) = 57.82, 

p < .001. Therefore degrees of freedom were corrected using Greenhouse-Geisser estimates of 

sphericity (ɛ = .45). There was a significant main effect of current trial, F(1, 28) = 53.80, p < 

.001, ηp
2 = .66, in which RTs on congruent flanker trials were faster than on incongruent 

trials. There was also a significant main effect of previous trial, F(1.34, 37.61) = 10.69, p < 
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.001, ηp
2  = .28. Post hoc comparisons revealed that go and nogo trials both led to faster RTs 

on following congruent and incongruent flanker trials compared to congruent or incongruent 

flanker trials (all ps < .05), but were not significantly different from each other (p = .111; see 

Table 1 for means and standard errors). 

Importantly, these significant main effects were qualified by a significant interaction 

effect between current trial and previous trial, F(1, 28) = 3.44, p = .021, ηp
2  = .109. To 

investigate this interaction, paired sample t-tests comparing all trial sequences were conducted 

(see Table 2 for details).  

First, regarding within-task effects, although pointing in the expected direction (see 

Figure 3), in which participants’ RTs on incongruent trials were faster when the previous trial 

was incongruent (iI) than when the previous trial was congruent (cI), paired comparisons 

showed that RTs on iI trial sequences were not significantly faster than on cI trial sequences. 

Importantly, regarding across-task effects, paired comparisons revealed that RTs on 

incongruent flanker trials were significantly faster when preceded by nogo trials (nI) 

compared to congruent flanker trials (cI), but not compared to go trials (gI). Reduced RTs on 

nI trial sequences compared to cI were partly in accordance with expected results (cf. 

Hypothesis 1). However, RTs on congruent flanker trials were also significantly faster when 

preceded by nogo trials (nC) compared to congruent flanker trials (cC) and incongruent 

flanker trials (iC). RTs on congruent flanker trials were also significantly faster when 

preceded by go trials (gC) as compared to incongruent flanker trials (iC). 

In sum, contrary to expectations, a within-task RT CAE between incongruent flanker 

trials (iI) did not emerge. In accordance with Hypothesis 1, there was an across-task RT CAE 

from nogo trials to incongruent trials (nI), in terms of faster RTs on incongruent trials when 

preceded by a nogo trial relative to a congruent trial (cI). However, nI trials were not 

significantly faster than gI trials. RTs were also faster on congruent trials when preceded by a 

nogo trial (nC). 
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Figure 3. Reaction times (RTs) on current congruent and incongruent flanker trials as 

a function of whether the previous trial was a congruent or incongruent flanker, go or 

nogo trial. Error bars indicate one standard error of the mean (SEM). 

 

Table 1  

Main effects of current trial and previous trial on RTs. 

 Mean (standard errors) 

Current trial Congruent Incongruent   

 377.35 (6.26) 385.45 (6.20)   

Previous trial Congruent Incongruent Go Nogo 

 385.52 (6.58) 385.12 (6.54) 381.53 (6.25) 374.43 (5.97) 

Note.  Reaction time in milliseconds.  
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3.2.2 Accuracy CAEs 

Mean accuracy rates were analyzed in a 4 (current trial; go, nogo, congruent and 

incongruent flanker) x 4 (previous trial; go, nogo, congruent and incongruent flanker) 

repeated-measures ANOVA (see Table 3 and Figure 4). Mauchly’s test indicated that the 

assumption of sphericity had been violated for the main effects of current trial χ2(5) = 33.24, p 

< .001, previous trial, χ2(5) = 51.04, p < .001, and for the interaction effect, χ2(44) = 75.87, p 

= .002. Therefore degrees of freedom were corrected using Greenhouse-Geisser estimates of 

sphericity (ɛ = .59 for the main effect of current trial, .50 for the main effect of previous trial) 

and Huynh-Feldt estimates of sphericity (ɛ = .74 for interaction effect between current and 

previous trial). There was a significant main effect of current trial, F(1.78, 48.89) = 20.49, p < 

.0001, ηp
2 = .42. Post hoc comparisons revealed that accuracy rates on congruent flanker trials 

and go trials were significantly higher than on incongruent flanker trials and nogo trials (all ps 

< .001) while accuracy rates did not significantly differ between congruent flanker trials and 

go trials (p = .80) nor between incongruent flanker trials and nogo trials (p = .543; see Table 3 

for means and standard errors). There was also a significant main effect of previous trial, 

Table 2 

Paired comparisons of RTs on current trial as a function of previous trial. 

Current 

Trial 

Previous 

Trial (1) 

Previous 

Trial (2) 

Mean (SD) t(28) p η2 

 

   1 2    

Congruent Congruent Incongruent 379.31 (35.63) 382.98 (35.89) -2.615 .014 .24 

Go  376.58 (34.06) 1.773 .087 .10 

Nogo  370.54 (32.26) 3.495 .002 * .31 

Incongruent Go 382.98 (35.89) 376.58 (34.06) -4.582 .000 * .44 

Nogo  370.54 (32.26) -4.343 .000 * .41 

Go Nogo 376.58 (34.06) 370.54 (32.26) 2.176 .038 .15 

Incongruent Congruent Incongruent 389.74 (36.16) 387.27 (35.21) 1.590 .123 .09 

Go  386.48 (33.87) 1.908 .067 .12 

Nogo  378.33 (32.30) 3.536 .001 * .32 

.01 Incongruent Go 387.27 (35.21) 386.48 (33.87) 0.515 .61 

Nogo  378.33 (32.30) 2.784 .01 .22 

Go Nogo 386.48 (33.87) 378.33 (32.30) 2.489 .019 .19 

Note.  Reaction time in milliseconds. * p < .004 (cf. Bonferroni correction: p < .05/12 = .004). 
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F(1.49, 41.76) = 10.95, p < .001, ηp
2  = .28. Post hoc comparisons revealed that accuracy rates 

were significantly lower on trials preceded by a nogo trial compared to all the other trial types 

(all ps < .05; see Table 3 for means and standard errors). 

Importantly, these significant main effects were qualified by a significant interaction 

effect between current trial and previous trial, F(6.61, 185.13) = 8.92, p < .001, ηp
2  = .24. To 

investigate this interaction effect, paired sample t-tests comparing all trial type sequences 

were conducted (see Table 4 for details). 

First, regarding within-task effects, although pointing in the expected direction (see 

Figure 4), in which participants’ accuracy rates on nogo trials were higher when the previous 

trial was a nogo trial (nN) than when the previous trial was a go trial (gN), paired 

comparisons showed that the difference in accuracy rates on nN vs. gN was not statistically 

significant. Similarly, accuracy rates were not significantly higher on incongruent flanker 

trials following incongruent flanker trials (iI) than on incongruent flanker trials following 

congruent flanker trials (cI) either. Importantly, regarding across-task effects, although 

pointing in the expected direction (cf. Hypothesis 2), in which participants’ accuracy rates on 

nogo trials were higher when the previous trial was an incongruent flanker trial (iN) than 

when the previous trial was a congruent flanker trial (cN) or a go trial (gN), paired 

comparisons revealed that the difference in accuracy rates on iN vs. cN and gN was not 

statistically significant. Furthermore, accuracy rates on incongruent flanker trials were 

significantly lower when preceded by nogo trials (nI) relative to all the other trial types, 

including congruent flanker trials (cI), incongruent flanker trials (iI) and go trials (gI), 

contrary to the expected result (cf. Hypothesis 1). Paired comparisons further revealed that 

accuracy rates on congruent flanker trials were significantly lower when preceded by nogo 

trials (nC) compared to congruent flanker trials (cC) and incongruent flanker trials (iC) as 

well as marginally lower than when preceded by go trials (gC). Accuracy rates on go trials 

were also significantly lower when preceded by nogo trials (nG) relative to all the other trial 

types, including congruent flanker trials (cG), incongruent flanker trials (iG) and go trials 

(gG).  

In sum, contrary to expectations, no accuracy CAEs emerged; there was no within-task 

accuracy CAE between nogo trials (nN) or incongruent flanker trials (iI), nor an across-task 

accuracy CAE between nogo trials and incongruent flanker trials in either direction (nI or iN; 

cf. Hypothesis 1 and 2). Rather, accuracy rates on nI trials were significantly lower than on cI, 

gI and iI trials. 



23 
  

 

 
 

Figure 4. Accuracy rates on current congruent and incongruent flanker trials and go 

and nogo trials as a function of whether the previous trial was a congruent or 

incongruent flanker, go or nogo trial. Error bars indicate one standard error of the 

mean (SEM). 

Table 3 

Main effects of current trial and previous trial on accuracy rates. 

 Mean (standard errors) 

Current trial Congruent Incongruent Go Nogo 

 91.6 (7) 89.2 (8) 92.6 (7) 87.6 (9) 

Previous trial Congruent Incongruent Go Nogo 

 90.6 (8) 91.3 (9) 90.8 (8) 88.2 (9) 

Note.  Accuracy rates in percentages (%). 	  
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Table 4  

Paired comparisons of accuracy rates on current trial as a function of previous trial. 

Current 

Trial 

Previous 

Trial (1) 

Previous 

Trial (2) 

Mean (SD) t(28) p η2 

 

   1 2   	  

Congruent Congruent Incongruent 93.33 (4.09) 92.92 (4.75) -0.93 .36 .03 

Go  92.22 (4.07) 0.193 .849 .00 

Nogo  89.00 (5.41) 3.915 .001 * .36 

Incongruent Go 92.92  (4.75) 92.22 (4.07) 0.963 .344 .03 

Nogo  89.00 (5.41) 4.163 .001 * .39 

Go Nogo 92.22  (4.07) 89.00 (5.41) 3.251 .003 .28 

Incongruent Congruent Incongruent 90.16 (4.29) 90.87 (4.57) -1.063 .297 .04 

Go  90.29 (5.30) -0.204 .84 .00 

Nogo  85.32 (6.92) 4.6 .000 * .44 

Incongruent Go 90.87 (4.57 90.29 (5.30) 0.733 .469 .02 

Nogo  85.32 (6.92) 6.484 .000 * .61 

Go Nogo 90.29  (5.30) 85.32 (6.92) 4.442 .000 * .42 

Go Congruent Incongruent 93.73  (3.54) 93.43 (4.83) 0.443 .661 .01 

Go  93.58 (3.51) 0.228 .821 .00 

Nogo  89.55 (5.70) 4.45 .000 * .42 

Incongruent Go 93.43  (4.83) 93.58 (3.51) -0.233 .818 .00 

Nogo  89.55 (5.70) 3.883 .001 * .36 

Go Nogo 93.58 (3.51) 89.55 (5.70) 4.527 .000 * .43 

Nogo Congruent Incongruent 86.06 % 88.30) 88.07 (7.15) -2.683 .012 .21 

Go 	   87.07 (7.06) -1.602 .12 .09 

Nogo  89.09 (6.52) -2.272 .031 .16 

Incongruent Go 88.07 % (7.15) 87.07 (7.06) 1.883 .07 .12 

Nogo  89.09 (6.52) -0.74 .466 .02 

Go Nogo 87.07 % (7.06) 89.09 (6.52) -1.496 .146 .08 

Note. Accuracy rates in percentages. * p < .002 (cf. Bonferroni correction: p < .05/24 = .002).	  
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4 Discussion 

The aim of the present study was to assess the potentially shared behavioral inhibitory 

mechanism in interference suppression and response inhibition by testing for CAEs between 

performance on the Flanker task and the GNG task. The findings of higher RTs and lower 

accuracy rates on incongruent versus congruent flanker trials, and lower accuracy rates on 

nogo versus go trials, show that participants displayed basic interference effects in both the 

Flanker task and the GNG task.   

However, while basic flanker- and GNG interference effects were clearly present, 

contrary to expectations, clear CAEs did not emerge – neither within the Flanker task or the 

GNG task, nor across tasks. Thus, the hypotheses of the present study were not supported by 

the experimental evidence. Although significant interaction effects between current and 

previous trial type were observed, these effects did not consistently point to CAEs within or 

between inhibitory tasks. Specifically, despite an apparent RT CAE from nogo to flanker 

inhibition (nI), lack of additional CAEs to underpin this single observation as well as lack of 

corresponding effects on accuracy rates for nI trials indicate that such a CAE was not present.  

Although the lack of CAEs across flanker and GNG inhibition could be taken as 

evidence to support a division (rather than overlap) between interference suppression and 

response inhibition, the lack of within-task CAEs in both the Flanker and the GNG task 

makes such an interpretation problematic. Consequently, the results of the present study 

cannot provide an answer to whether interference suppression and response inhibition rely on 

a common inhibitory mechanism discernible through conflict adaptation.  

 

4.1 Within-task CAE 

The lack of within-task CAEs in the present study is somewhat surprising and at odds 

with previous research on conflict adaptation in inhibitory tasks. Indeed, faster RTs, usually 

accompanied by higher accuracy rates, on iI versus cI trials has been a quite common finding 

when examining sequential effects, especially in tasks such as the Flanker (Egner, 2007). 

Moreover, the Conflict Monitoring Theory is commonly used to explain this finding, 

assuming that detection of conflict by the anterior cingulate cortex (ACC) on the previous 

trial triggers the dorsolateral prefrontal cortex (dlPFC) to heighten control on the following 

trial, causing adaptation to conflict and thereby improved performance on conflict trials 

(Botvinick et al., 2001). The work of several researchers has provided compelling evidence 

for the conflict-monitoring account, such as Kerns et al. (2004) showing that the faster RTs on 

iI compared to cl stroop trials are associated with significantly less activity in the ACC and 
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that the degree of the CAE is positively correlated with PFC activation. Contrasting this 

research, the present study did not find a CAE between RTs or accuracy rates on incongruent 

flanker trials or a CAE between accuracy rates on nogo trials.  

On the contrary, a sequential effect between go trials (gG) emerged, in which accuracy 

rates on go trials were higher when preceded by a go trial (gG) than a nogo trial (nG). 

Additionally, a suggestive yet insignificant RT sequential effect between congruent trials, 

with faster RTs on cC than iC trials, was observed. Although the latter sequential effect was 

only marginal, it is interesting to note that congruent and go sequential adjustment effects 

seemed to be more pronounced than the expected incongruent flanker CAE (i.e., iI faster 

relative to cI) and nogo CAE (i.e., nN more accurate relative to gN). Particularly, this raises 

some questions about what exact mechanisms trigger sequential control adjustments. Imaging 

research has shown that cognitive control mechanisms enhance performance by amplifying 

cortical responses to task-relevant information rather than inhibiting responses to task-

irrelevant information (Egner & Hirsch, 2005a). From this one might assume that congruent 

flanker and go trials would also benefit from such “attentional amplification” following 

incongruent flanker/nogo trials. Accordingly, improved performance on iI over cI trials 

should be more pronounced than on cC over iC, and improved performance on nN over gN 

trials should be more pronounced than on gG over nG, contrary to the suggestive patterns 

observed here (note: similar findings were obtained and are discussed in Høst, 2015). 

Conversely, if cognitive control mechanisms rather enhance performance by inhibiting task-

irrelevant information (Stürmer et al., 2002) one would not expect congruent flanker and go 

trials to benefit from following incongruent flanker and nogo trials.  

Moreover, some argue that larger sequential adjustment effects on cC versus iC than 

on iI versus cI trials suggest that adjustments occur independent of conflict (Lamers & 

Roelofs, 2011). Despite little or no mentioning of congruent sequential adjustment effects in 

the literature relating the CAE to conflict monitoring, which focuses almost exclusively on the 

incongruent CAE, a closer look at the results of some studies reveal that sequential effects 

also manifested themselves on congruent trials (see e.g., Egner & Hirsch, 2005a; Freitas et al., 

2007). Notably, in the original demonstration of the CAE pattern, the RT difference between 

iI and cI trials was only 3 ms whereas the difference between cC and iC trials was 10 ms 

(Gratton et al., 1992, p. 485). Lamers and Roelofs (2011) more recently demonstrated that 

RTs on congruent trials were significantly influenced by previous trial congruency whereas 

RTs on incongruent trials were not (similar to the observations in the present study), thereby 

challenging the conflict-monitoring assumption of conflict as the driving force behind the 
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CAE. In contrast, other studies report significant influence of previous trial congruency on 

incongruent trials but not on congruent trials (e.g., Kan et al., 2013; Linzarini et al., 2015). 

Further complicating the picture is research suggesting that the CAE might be a result 

of stimulus/response (S-R) repetition priming rather than conflict adaptation (Hommel, 

Proctor, & Vu, 2004; Mayr et al., 2003). Specifically, in a typical Flanker task there is a large 

proportion of S-R repetitions, which is particularly true for the two-choice arrow version of 

the task, consisting of a quite limited set of stimuli and responses (i.e., 2 stimuli x 2 response 

options). S-R repetitions between trials might give rise to various repetition priming effects 

that are erroneously interpreted as CAEs. For example, complete S-R repetitions occur on cC 

and iI trials, in which the previous and current trial is identical in terms of both stimuli and 

responses (e.g., <<<<< → <<<<<<), and are associated with particularly fast RTs (Egner, 

2007). Studies have demonstrated that the CAE pattern in the Flanker task is only present on 

iI repetition trials (e.g <<><< → <<><<), disappearing on iI non-repetition trials (e.g., <<><< 

→ >><>>; Hommel et al., 2004; Mayr & Awh, 2009; Mayr et al., 2003; Nieuwenhuis et al., 

2006). However, although such findings implicate that the CAE results from repetition 

priming rather than conflict-driven adjustments in cognitive control, the CAE has still been 

observed in several other conflict/inhibitory task paradigms (Egner & Hirsch, 2005a; Kerns et 

al., 2004) and in the Flanker task, after controlling for repetition priming effects (Funes et al., 

2010; Ullsperger et al., 2005). In fact, it is likely that S-R repetition priming and conflict 

adaptation both contribute to trial sequence effects (Bugg, 2008; Egner, 2007). As such, S-R 

repetitions were not controlled for in the present study. This of course leaves open the 

possibility that repetition priming could have produced facilitative effects on complete S-R 

repetition trials. Nevertheless, as no within-task CAEs emerged, it seems unlikely that 

particular type of priming had a major impact in reducing RTs on iI and/or nN trials (but see 

“Limitations to the present study” for other potential repetition priming effects on results). 

Furthermore, the CAE might be restricted to the first phase of performing an 

inhibitory task, disappearing after a few blocks (Mayr & Awh, 2009). The reason for this, 

Mayr and Awh (2009) suggest, is that the CAE arise from conscious processing of conflict, 

which would be expected to occur within the early phases of performing a new task but not 

after extensive practice. Similarly, in the original report, the CAE was attributed to 

participants’ expectancies about the congruency of the upcoming trial, in which one tends to 

expect that trial conditions repeat (e.g., that a trial following a congruent trial will be 

congruent and a trial following an incongruent trial will be incongruent; Gratton et al., 1992). 

Mayr and Awh point out that some of the clearest results demonstrating the CAE come from 
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studies that have used relatively short testing sessions with few blocks and/or trials (e.g., 

Egner & Hirsch, 2005b; Freitas et al., 2007; Kerns et al., 2004). The present experimental task 

consisted of many trials thus leaving open the possibility that potential CAEs became less 

pronounced with extensive task practice. However, control analyses testing for CAEs in the 

first two blocks of the experiment exclusively, revealed that there were no significant CAEs 

present in the early phase of testing either (data not shown). Furthermore, clear CAEs have 

also been demonstrated in studies in which the experimental task consists of many blocks 

and/or trials (e.g., Freitas et al., 2009).  

Importantly, what the above findings seem to suggest is that the CAE may to a large 

degree depend on methodological factors affecting the intensity of participants’ conflict 

processing and/or intensity of participants’ task engagement. In other words, differing results 

between studies may reflect the use of differing methods. There are several methodological 

factors that might contribute to the elusiveness of the CAE across studies apart from those 

already mentioned (i.e., S-R repetition priming and practice/expectation effects), such as the 

length of stimulus presentation and whether or not fixation cues and/or feedback signals are 

presented, potentially impacting participants’ task engagement, response strategies and 

implicit learning of trial sequences (Freitas et al., 2009).   

Taken together, although the CAE is obtainable under certain conditions, the effect is 

perhaps somewhat more elusive than assumed by the Conflict Monitoring Theory, from which 

a general and automatic control response to whenever there is conflict is expected. The 

elusiveness of the CAE across studies – substantiated by the null-findings of the present study 

– seem to call for some consideration concerning the validity of the inter-task conflict 

adaptation paradigm as a means of investigating shared mechanisms in inhibitory control 

abilities. Importantly, the lack of within-task CAEs warrants any interpretation of missing 

across-task CAEs as speculative.  

 

4.2 Across-task CAE 

Contrary to expectations, the present study did not find evidence of a CAE across the 

Flanker and GNG task. Consistent with the hypothesis of an across-task RT CAE from nogo 

trials to incongruent flanker trials (cf. Hypothesis 1), participants’ RTs on incongruent flanker 

trials were faster when preceded by nogo trials (nI) compared to congruent flanker trials (cI). 

However, RTs were not significantly faster on nI relative to gI (i.e., incongruent flanker trials 

followed by go trials; cf. Hypothesis 1). Moreover, participants’ RTs on congruent flanker 

trials were also faster when preceded by nogo trials (nC) compared to congruent flanker trials 
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(cC) and incongruent flanker trials (iC), indicating that nogo trials had a similar effect in 

reducing RTs on following congruent and incongruent flanker trials rather than having a 

conflict adaptation-specific effect on incongruent trials. Regarding across-task accuracy 

CAEs, the hypothesis was twofold (cf. Hypothesis 1 and 2), namely that (1) accuracy rates 

should be higher on incongruent flanker trials following nogo trials (nI) relative to 

incongruent flanker trials following go trials (gI) and/or congruent trials (cI), and that (2) 

accuracy rates should be higher on nogo trials following incongruent flanker trials (iN) 

relative to nogo trials following congruent flanker trials (cN) and/or go trials (gN). Results 

showed, contrary to expectations, that accuracy rates on iN were not significantly higher than 

on cN or gN, and, surprisingly, accuracy rates were actually the lowest on incongruent trials 

following nogo trials (nI) compared to all the other trial sequences (cI, iI and gI). In fact, nogo 

trials produced substantially lower accuracy rates on all types of following trials except nogo 

trials (i.e., lower accuracy rates on nC, nI and nG but not nN).  

Although the findings of the present study did not reveal the expected across-

inhibition task CAEs, previous research shows that this phenomenon is indeed more elusive 

than within-task CAE (Kan et al., 2013). Whereas some studies have found an across-task 

CAE between different tasks measuring inhibition (Borst et al., 2012; Freitas et al., 2007; 

Notbaert & Verguts, 2008, Condition 1; Kan et al., 2013; Linzarini et al., 2015), several 

studies fail to observe across-task CAE (Egner et al., 2007; Notbaert & Verguts, 2008, 

Condition 2; Funes et al., 2010). For example, Funes et al. (2010) found through a series of 

experiments combining different inhibitory tasks that the CAE was highly task-specific; all 

the CAEs that were present between same-task inhibition or same-task conflict (e.g., between 

incongruent flanker trials) disappeared whenever the inhibitory task or source of conflict 

alternated between trials (e.g., between incongruent flanker and incongruent spatial stroop 

trials). Similarly, Egner et al. (2007) demonstrated a within-task CAE in stroop inhibition and 

in simon inhibition (i.e., inhibition of irrelevant stimulus location), but found no CAE 

between them. Although the studies by Funes et al. (2010) and Egner et al. (2007) focused on 

the specificity of the source of conflict (i.e., whether inhibition tasks are characterized by 

conflict between stimuli or between stimulus and response) rather than inhibitory abilities per 

se, both studies seem to demonstrate that across-task CAEs are quite vulnerable to changes in 

the experimental task.  

Nevertheless, the lack of across-task CAEs in the present study does contrast with 

some previous studies relying on a similar paradigm for investigating conflict adaptation 

across inhibitory tasks. Particularly the study by Freitas et al. (2009), in which both behavioral 
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interference effects and accompanying conflict-signaling N2 ERP amplitudes were 

significantly reduced on nI trials (relative to cI trials), appears to demonstrate a CAE from 

response inhibition to interference suppression, thus suggesting generalizability between 

them. Also supporting generalizability between inhibitory control in different tasks are the 

recent studies by Linzarini et al. (2015) and Kan et al. (2013). Of note, Linzarini et al. (2015) 

leave open the possibility that the generalizability between inhibition of prepotent responses 

in the Stroop task and inhibition of visuospatial responses in the Piaget number conservation 

task found in 9-year old children in their study may become increasingly specialized with age 

and brain development. On the other hand, the studies by Freitas et al. (2009) and Kan et al. 

(2013) demonstrate conflict adaptation across inhibitory control abilities in adults. 

As for within-task CAEs, lack of across-task CAEs might partially result from various 

experimental design-artefacts affecting participant’s conflict processing and/or task 

engagement. Although the study by Freitas et al. (2009) and the current study have somewhat 

similar designs in regard to the inhibitory tasks and stimuli employed, there are some 

methodological differences. For example, Freitas et al. used staggered presentation of 

flanking and target stimuli (i.e., flankers preceding target) and variable inter-trial stimulus 

intervals. These are both design factors that have been shown to increase the likelihood of 

obtaining conflict processing- and adaptation (Ullsperger et al., 2005). Nevertheless, the use 

of brief stimulus presentation and stimuli that meaningfully map onto responses (e.g., a left-

key response to >><>>) – both of which were employed in the present study – should also 

increase the likelihood of obtaining a CAE (Freitas et al., 2009). Another potential design-

artefact highlighted by Kan et al. (2013) is that several of the studies failing to find an across-

task CAE have used experimental stimuli that merge two different sources of conflict,  

thereby raising the possibility that the congruency of one stimulus might mask the 

incongruency or conflict of the other. One example is the study by Egner et al. (2007), noted 

above for failing to find an across-task CAE between stroop and simon inhibition. This study 

used a lateralized presentation of color-word stroop stimuli, meaning that stroop incongruency 

might have been masked on trials with congruency between stimulus location and response 

side (i.e., simon congruency), and similarly, simon incongruency might have been masked on 

trials with congruency between color and word-meaning. However, the experimental task of 

the present study did not involve such merging of conflict sources, yet no across-task CAE 

was detected.  

The observations of faster RTs on incongruent and congruent flanker trials following 

nogo trials (compared to congruent and incongruent flanker trials) and lower accuracy on all 
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trials following nogo trials (nC, nI and nG), except nogo trials (nN), warrant further 

consideration. This might suggest that response inhibition on nogo trials had a somewhat 

unique effect in lowering RTs and accuracy rates on following trials (except on nogo trials) 

compared to the other conditions, and might thus indicate that response inhibition is more 

distinct from interference suppression than hypothesized. One possible explanation for 

reduced accuracy rates on nI trials is negative priming or ego depletion, in which exertion of 

response inhibition on a nogo trial depletes the same inhibitory resource needed for 

subsequent interference suppression on an incongruent flanker trial (Baumeister, 2014). 

However, there are other observations that render ego depletion unlikely in the present case. 

Although not significantly, accuracy rates were higher on nN trials compared to the other trial 

sequences. Importantly, this observation does not fit with the ego depletion account, 

according to which inhibition on a previous nogo trial should have resulted in a depletion of 

available inhibitory resources for a subsequent nogo trial. Relatedly, the observation of 

relatively faster RTs on nI trials neither seems to fit with the ego depletion account in which 

prolonged RTs would rather be the expected consequence of inhibitory resource depletion. 

Moreover, reduced RTs and lower accuracy rates following nogo trials could be indicative of 

a speed-accuracy trade-off. However, control analyses (looking at correlations between RTs 

and accuracy rates for nC, nI and nG trials) did not reveal any speed-accuracy trade-offs on 

trials preceded by a nogo trial (data not shown). 

Perhaps a more viable explanation for the unique effects of nogo inhibition on 

following trials is offered by theories that classify inhibitory control as being either selective 

or non-selective. Interference suppression is then considered selective and slow because it 

requires discrimination between two competing responses, whereas response inhibition is 

considered non-selective and fast since it does not require any discrimination, but merely 

inhibition of all responses (de Jong et al., 1995; van Boxtel et al., 2001). Selective inhibition 

may be thought to require an additional perceptual mechanism for discrimination compared to 

non-selective inhibition (van Boxtel et al., 2001). Assuming that selective 

inhibition/interference suppression engages an additional perceptual mechanism while non-

selective/response inhibition does not, might offer some explanation why nogo trials had a 

less facilitating effect in terms of accuracy on following trials requiring perceptual 

discrimination (i.e., congruent and incongruent flanker and go trials) because after a nogo trial 

this perceptual mechanism was not activated. Notably, although supposing a selective/non-

selective distinction – which has in fact been presented as an argument why interference 

suppression and response inhibition are separate (e.g., Brydges et al., 2013; Brydges et al., 
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2012) – van Boxtel et al. (2001) suggest that selective and non-selective inhibition are still 

part of a common inhibitory ability, but that the first simply engages an additional 

mechanism.  

 

4.3 Limitations to the Present Study  

A noted above, S-R repetition priming effects were not controlled for. Whereas such 

effects did not appear to produce particular facilitative effects on complete S-R repetition 

trials, by means of lowering RTs and increasing accuracy rates on iI or nN trials, another 

potential confounding effect is negative priming on S-R non-repetition trials. Importantly, 

such negative priming might oppose or mask the CAE rather than facilitate it (Egner, 2007). 

For instance, on iI non-repetition trials, in which stimulus and response changes from the one 

trial to the next (e.g., <<><< → >><>>), the distracting flankers on the previous trial 

necessarily becomes the target stimulus on the current trial. Such a “distractor-to-target” 

repetition means that participants has to overcome the inhibition of flankers and the associated 

response (e.g., left-pointing flanker arrows and a left keypress) from the previous trial in order 

to produce the correct response on the current trial (a left keypress), resulting in increased 

RTs on the current trial. Hence, such negative priming might mask or preclude the obtainment 

of a CAE. Indeed, studies have shown that the CAE “reappears” when iI distractor-to-target 

repetition trials are eliminated (Bugg, 2008). As such, there is a possibility that non-repetition 

trials in the present study, such as iI trials, could have produced negative priming effects with 

inflated RTs on these trial sequences, possibly masking an incongruent flanker CAE. 

Similarly, S-R repetition priming effects might also constitute a confounding factor in 

sequential analyses of across-task CAEs. For example, in an inter-task priming paradigm, 

alternation between different types of inhibitory task trials (e.g., between an incongruent 

flanker and a nogo trial) will often contain partial S-R repetitions (e.g., <<X<< → >><>>), 

which are associated with reduced facilitative priming, and potentially negative priming, 

compared to complete S-R repetitions that occur on cC, iI, gG or nN trial sequences (Bugg, 

2008). In this way, partial repetition on task-alternation trials might preclude the obtainment 

of an across-task CAE. Nevertheless, conflict tasks with a relatively limited stimulus set, such 

as the one used in the present study, do not enable an unambiguous interpretation of CAEs 

versus S-R repetition priming effects (Egner, 2007).  

Another aspect of the present study that might bear relevance to the lack of across-task 

CAEs is shifting of the relevant target dimension between inhibitory tasks. Funes et al. (2010) 

noted that the CAE is more reliably observed in studies in which the relevant target dimension 
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remains the same across all conditions compared to studies where it changes across tasks 

(Funes et al., 2010; Notebaert & Verguts, 2008). In the present study the relevant target 

dimension or target stimulus changed in terms of being different on nogo trials relative to the 

other types of trials; on nogo trials the target stimulus was an X while it was an arrow in the 

remaining trial conditions. This change of the target stimulus on nogo trials might have 

affected the detectability of a CAE, and possibly impacted the effect nogo trials had in 

lowering RTs and accuracy rates on following trials. At the same time, the target dimension in 

the present experiment remained the same in terms of participants’ always evaluating a 

centrally presented stimulus while inhibiting flanking stimuli. Moreover, shift in the relevant 

target dimension is unlikely to provide the complete explanation for absent across-task CAEs 

in the literature because across-task CAE is still observed in studies in which the relevant 

target dimension changes across tasks (Freitas et al., 2007), and, conversely, across-task CAE 

also fails emerge in studies in which the relevant target dimension is kept constant across 

tasks (Funes et al., 2010).  
Yet another possible limitation related to the current experimental design is the speed 

of the experimental task, being relatively fast. Based on a pilot study a trial duration of 700 

ms (100 ms fixation, 200 ms stimulus presentation with an additional 400 ms for participants’ 

to respond) was chosen in order to produce a certain amount of error (as was required in order 

to be able to conduct analyses of CAE on iN trials, wherein accuracy data was the dependent 

variable). However, this relatively rapid trial duration might have affected the quality of 

participants’ information- or conflict processing. Although accuracy interference effects were 

somewhat larger in the present study compared to some other studies (e.g., Bunge et al., 

2002), overall RTs and RT interference effects were comparably quite small (i.e., only around 

7 ms RT difference between incongruent and congruent trials), possibly indicating that 

participants did not experience a great deal of conflict on incongruent flanker trials. It might 

be that a higher degree of conflict than what was experienced in this experiment is needed to 

trigger conflict adaptation. Indeed, research has shown that the conflict experienced on one 

trial predicts magnitude of the CAE on the following trial (Bugg, 2008; Kan et al., 2013; 

Kerns et al., 2004). Thus, if participants did not experience substantial conflict on incongruent 

flanker/nogo trials one would not expect a substantial CAE to follow either.  

In sum, exactly how and to what extent experimental design-artefacts are responsible 

for the lack of CAEs in the present study, as well as for the discrepant results in the literature 

in general, is not clear at this point. What seems to be clear however is that the CAE is fairly 
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sensitive to variations in experimental design, something that the findings of present study 

seem to corroborate. 

 

4.4 Future Directions 

The present study used an inter-task priming paradigm to investigate whether there is a 

shared or common inhibitory mechanism in interference suppression and response inhibition, 

by means of conflict adaptation from inhibition in one task to inhibition in the other. The 

study thus contributes to the growing research literature on the separateness of the two forms 

of inhibitory control as a CAE between interference suppression and response inhibition 

would suggest that they rely on a common inhibitory mechanism, in which execution of one 

form of inhibition primes or facilitates the execution of the other. Moreover, although a 

growing amount brain-imaging evidence showing that interference suppression and response 

inhibition have somewhat different neural correlates has been put forward to support a 

division, the question remains as to what importance differential brain-activation has if the 

behavioral consequences or mechanisms are the same. Unfortunately, due to the lack of 

within-task CAEs in the present study, no conclusions about missing across-task CAEs can be 

made from the data. Further research is therefore needed to address these issues. 

Given the apparent dependency of the CAE on various methodological factors, future 

studies investigating the CAE and/or using the CAE construct a means of investigating other 

cognitive processes must make careful evaluations of design-artefacts potentially affecting the 

detectability of a CAE. More specifically, in order to maximize the likelihood of obtaining a 

CAE there seems to be several steps that can be taken, including the use of brief stimulus 

presentation, stimuli that map meaningfully onto responses (as in the present study), staggered 

presentation of flanking and target stimuli and variable inter-trial stimulus intervals (Freitas et 

al., 2009). Furthermore, future studies employing an inter-task priming paradigm would also 

benefit from using larger response/stimulus sets, enabling removal of all types of S-R 

repetitions and thereby control of both potentially facilitative and negative S-R priming 

effects. Another important consideration for future studies employing an inter-task priming 

paradigm with a response inhibition task, such as the GNG, is to determine a good way to 

obtain a certain degree of commission errors (necessary in order to be able to measure 

sequential effects on nogo trials) without having to speed up the experimental task to an 

extent where it might obscure the quality of participants’ conflict processing. Importantly, 

although various measures can be taken to facilitate a CAE, the fact that the CAE is so elusive 
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across experimental designs calls for some consideration concerning the validity of the CAE 

as a means of investigating shared mechanisms between inhibitory control abilities. 

Finally, it is important to note that the assumption of a CAE between interference 

suppression and response inhibition as indicative of a common inhibitory mechanism 

critically hinges on (1) the notion that both inhibitory abilities actually entail conflict and (2) 

that the CAE is in fact a result of conflict adaptation (and not mainly some other processes, 

such as repetition priming or expectation effects). Particularly the latter subject remains 

controversial (Lamers & Roelofs, 2011; Schmidt, 2013). Future research will need to address 

these issues. 

 

4.5 Concluding Remarks  

In conclusion, contrary to expectations, the present study did not find evidence of a 

CAE, neither within the Flanker task or the GNG task, nor between these tasks. Results 

revealed that basic interference effects in the Flanker and GNG task were present, indicating 

that participants experienced conflict on incongruent flanker- and nogo trials. However, this 

did not yield consistent CAEs between inhibitory trials. Although lack of across-task CAEs 

could be taken as evidence in support of a distinction between interference suppression and 

response inhibition (i.e., disconfirming the hypotheses of the present study), the lack of 

within-task CAEs precludes any interpretations in regard to missing across-task CAEs. 

Consequently, the present study cannot provide an answer to whether interference suppression 

and response inhibition rely on a common inhibitory mechanism as evident through conflict 

adaptation. Importantly, the current findings raise some concerns about the reliability and 

validity of the CAE construct in general and thereby also as a means for investigating shared 

resources between inhibitory control abilities. Future research should address and clarify these 

issues.  
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