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Abstract 

The ability to suppress unwanted memories, known as suppression-induced forgetting (SIF), 

is crucial for mental well-being and is often studied using the Think/No-Think (TNT) task. 

While prior research has consistently demonstrated less recall of No-Think words compared 

to Baseline (SIF effect) in laboratory settings, the first online implementation of the TNT task 

by Wiechert et al. (2023) yielded non-significant findings. Wiechert et al.’s (2023) in-lab 

replication reported statistically significant results, questioning the SIF effects’ 

generalizability across different testing conditions. Additionally, past literature suggested a 

possible relationship of both cognitive control and psychopathy with memory suppression, but 

exact interactions remain unclear. This study aimed to replicate and extend previous findings 

by comparing the SIF effect in an online and laboratory context, and investigate its 

interactions with emotion regulation, as a cognitive control facet, and psychopathy. We 

implemented Wiechert et al.’s (2023) TNT procedure with n = 108 undergraduate psychology 

students, evenly split between the online or laboratory condition. Hypotheses predicted a SIF 

effect in both testing conditions, a positive correlation of the SIF effect with emotion 

regulation, and a negative correlation with psychopathy. Results of the same probe (SP) test 

indicated a significant SIF effect only in the laboratory condition, and no significant 

correlation of the SIF effect with either emotion regulation or psychopathy. These findings 

question the generalizability of the SIF effect, and we recommend both replication and further 

examination of our findings to ensure the TNT tasks’ external validity and clarify its 

relationship with cognitive control and psychopathy. 

Keywords: think/no-think; suppression-induced forgetting; cognitive control; online 

testing; psychopathy 
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Replicating the Suppression-Induced Forgetting Effect in Online and In-Person 

Settings: Interactions with Emotion Regulation and Psychopathy 

During the course of our lives, we collect both positive and negative memories. While 

positive experiences are gladly remembered, certain negative experiences might 

understandably not be as desired. In order to reduce the occurrence of negative memories, one 

might try suppressing them to reduce the chance of future recall. In this context, suppressing 

is likely important for many people, as it may allow for higher general well-being. The ability 

to suppress is also relevant in a general mental health context (Costanzi et al., 2012), as 

intrusive memories are related to multiple mental disorders (Brewin et al., 2010; Harvey et al. 

2004). Furthermore, having reduced control over one’s memories also lies at the heart of 

certain disorders such as PTSD (McTeague et al., 2016; Brewin, 2011; Catarino et al., 2015), 

making memory suppression all the more relevant in a broader psychological setting. In 

general, there seem to be large individual differences in suppression ability, likely caused by a 

multitude of mental processes such as executive functioning (Levy & Anderson, 2008), and 

similarly, cognitive control capacity1 (Chen et al., 2022). Furthering our understanding of 

which factors can influence the effectiveness of memory suppression will help improve 

mental well-being in both clinical, as well as more general contexts (e.g., Hertel & Calcaterra, 

2005). 

Emotion regulation and memory suppression 

When considering that cognitive control capacity has an influence on memory 

suppression (Chen et al., 2022), a resulting question would be whether certain aspects of 

cognitive control have different effects. Cognitive control includes abilities such as attentional 

 
1 Note: The terms “executive functioning” and “cognitive control” are often used 

interchangeably in the literature. In this case, we use Mackie et al.’s (2013) definition of cognitive 

control, and relatedly cognitive control capacity, as “the broader construct of information prioritization 

for goal-driven decision-making [, compared to executive control] as a specific component of attention 

for conflict processing” (p.301). 



SUPPRESSION-INDUCED FORGETTING ONLINE AND IN-PERSON  5 
 

control, working memory, and emotion regulation, among others (Mackie et al., 2013). Of 

these aspects, emotion regulation lends itself as an easily testable facet of cognitive control 

(Pruessner, 2020), as it is usually assessed by a short self-report measure (Gross & John, 

2003). For clarification, emotion regulation can be defined as the “conscious or unconscious 

processes of monitoring, […] and managing emotional experiences” (Kok, 2017, p.1), 

including control over memory. In fact, memory suppression is a fundamental mechanism of 

emotion regulation (Richards & Gross, 2000), and while memory suppression tests generally 

use neutral stimuli, emotion regulation is also positively related to learning enhancement 

(Martin & Ochsner, 2017). Therefore, individuals with greater emotional control could 

potentially learn and perform better in memory suppression tasks, possibly achieving higher 

scores. These ideas are however speculative, and there is currently little research investigating 

this specific relationship. A further exploration into if and how emotion regulation correlates 

with memory suppression could subsequently help in developing more effective emotion 

regulation strategies, as well as specify its relationship with cognitive control.  

A link to psychopathy 

Interestingly, emotion regulation is also related to a very relevant aspect in the forensic 

setting, namely psychopathy (Garofalo et al., 2020). Psychopathy is one of the most 

researched clinical constructs in forensic psychology (Hare & Neumann, 2008; Mil ler et al., 

2008), made up of a multitude of subtypes and possible personality traits (Murphy & Vess, 

2003; Falkenbach & Zappale, 2021). The general interest in this research is not at the least 

because psychopathy serves as a predictive item for a multitude of criminal behaviors 

(DeLisi, 2009). Psychopathic traits include impulsivity, skillful manipulation, lack of 

remorse, and pathological lying, among others (Hare et al., 1989). Due to its complexity, 

many different aspects of psychopathy that could be relevant to memory suppression have 

already been explored. This includes the relationship with memory fabrication (Battista et al., 



SUPPRESSION-INDUCED FORGETTING ONLINE AND IN-PERSON  6 
 

2023), emotional memory (Ragbeer & Burnette, 2012), as well as a reduced susceptibility for 

memory intrusions (Moul & Caroline, 2017). Despite these findings, no studies have yet 

tested if psychopathic traits are related to actual memory suppression ability, and research into 

this area would provide a novel insight into how psychopathic traits may relate to memory.  

Our main prediction for such an investigative study comes from Gillespie et al., 

(2022), who found that psychopathy was modestly associated with response inhibition 

problems in go/no-go tasks. They further note that there is a lack of research specifically 

examining the relationship between psychopathic traits and response inhibition, despite 

evidence suggesting a general impairment in cognitive tasks in psychopathic individuals (see 

Morgan & Lilienfeld, 2000; Ogilvie et al., 2011). Considering that inhibitory processes might 

be related to memory suppression (Anderson et al., 2004), psychopaths might therefore 

struggle with suppressing their responses. However, a counterargument could be that a 

reduced susceptibility for intrusive memories might improve memory suppression, as there 

are fewer mental distractions. While a literature review did not reveal exact support for this 

argument, a study by Castiglione and Aron (2020) offers a nuanced perspective, using the 

idea that memory retrieval may utilize a similar mechanism to motor suppression. They found 

that participants reporting fewer intrusions in a TNT task also showed a rapid motor 

suppression. This could either suggest a more efficient stopping mechanism for unwanted 

memories, or a less focused state that potentially leads to more mistakes. It also stands to 

reason if these assumptions can be generalized to people with psychopathic traits, yet no 

specific studies investigating this idea were found. Given the multifaceted nature of 

psychopathy, and the complex relationship between intrusive memories and suppression, 

further research is needed to directly assess memory suppression ability in individuals with 

psychopathic traits, as well as clarify underlying mechanisms. 

The TNT task 
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Memory suppression ability is generally tested through the so-called Think/No-Think 

(TNT) task, introduced by Anderson and Green (2001) as an extension of the go/no-go task 

for use in memory retrieval. In the TNT task, participants were first shown a certain number 

of word pairs (e.g., WAFFLE – MAPLE), wherein left-hand words served as the cue and 

right-hand words as the response in the later tasks. Once participants had successfully 

completed a certain minimum retention threshold (originally 50% in Anderson & Green, 

2001), the main TNT task began. Individual cue words were instructed to be either part of 

think or no-think trials, shown in green or red respectively. For the green think cues, 

participants should respond with the correct response word out loud as fast as possible. For 

the red no-think cues, response words were supposed to be thought of or recalled. Some word 

pairs were left out of this phase and served as baseline items. Subsequently, all cue words, 

including baseline items, were presented. Participants were instructed to now respond to all 

cue words, regardless of any previous association during the think or no-think phase. 

Anderson & Green (2001) found that think items, when compared to baseline items, were 

recalled more frequently. More importantly, however, no-think items were recalled less often 

when compared to baseline items. This suggested a suppression-induced forgetting (SIF) 

effect with no-think items, wherein the “impairment [also] increased linearly with suppression 

practice” (Anderson & Green, 2001). The TNT task has generally provided significant SIF 

results throughout a multitude of testing variations (Anderson & Huddleston, 2012; Clark, 

2021; Stramaccia et al., 2021). 

IP and SP testing 

 Importantly, there are two different types of tests within the TNT task, namely the 

same probe (SP) and independent probe (IP) test (see Figure 1 for a full procedural overview 

from Wiechert et al., 2023). The SP test presents the same original cues (e.g., “rug”) and asks 

participants to recall the associated response (i.e., “wool”). On the other hand, participants in 
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the IP test see words that are semantically related to the expected response word, as well as 

the first letter of the actual response word (e.g., “fabric - w”). Anderson & Green (2001) 

originally introduced these two types to differentiate between inhibitory and non-inhibitory 

suppression effects. In a SIF task, two potential mechanisms could explain the SP test (SIF-

SP). First, a repeated presentation of the cue (e.g., “rug”) without the target word (i.e., 

“wool”) during the suppression phase may simply weaken the word pair association in 

memory. Second, the participant actively suppresses retrieval of the target word and 

subsequently cannot recall the correct answer, even if the connection to the cue word is still 

somewhat associated with it in memory. The IP test (SIF-IP) solves this problem by removing 

the initial cue word and therefore only focuses on a possible reduction of memory traces. 

While Anderson & Green (2001) did not find a notable difference between both tests, more 

recent studies skew towards SIF-SP being more effective (Anderson & Huddleston, 2012; 

Stramaccia et al., 2021). However, as Wessel et al. (2020) note, IP tests are also not as 

common as SP tests, possibly due to sample sizes being based on SP effect sizes, which 

results in insufficient statistical power, null findings, and therefore fewer publications of IP 

tests. 

 

Figure 1 

Overview of the TNT procedure flow 

 

Note. Reprinted with permission from “Suppression-induced forgetting: A pre-registered replication 

of the think/ no-think paradigm.”, by Wiechert et al., 2023, Memory, 1-14. 
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Grounds for replication 

In general, the TNT literature provides few null findings (e.g., Bulevich et al., 2009; 

Wessel et al., 2020; Wiechert et al., 2023), and replicating these studies is relevant to 

assessing the effectiveness of the SIF phenomenon. A study by Wiechert et al. (2023), while 

well-powered (n = 150), reported non-significant results of both SP and IP tests in the first 

online TNT testing environment with international participants. In general, results regarding 

some cognitive tasks (e.g., reaction time, Stroop tasks, priming tasks) have indeed been 

shown to be comparable when done online and in-lab (Semmelmann & Weigelt, 2017; Sauter 

et al., 2022). Following Wiechert et al.’s study, Wessel et al. (2023) set to replicate their 

results with undergraduate psychology students. To find out if the SIF effect might be set -up 

dependent, an in-person laboratory session was chosen. As null findings of SP testing are 

generally rare, and because of resource constraints, they focused on only the SP test in their 

replication. Their analysis suggested a strong SIF-SP effect, failing to replicate Wiechert et 

al.’s (2023) results. Wessel et al. (2023) acknowledged the exclusion of an IP test as a minor 

change but framed the testing environments and sample characteristics as the main reason for 

the differing results.  

Research goals and Hypotheses 

Given the differing findings regarding the SIF effect in online and in-person settings 

(Wiechert et al., 2023; Wessel et al., 2023), our study closely replicated Wessel et al.’s (2023) 

experiment, using undergraduate psychology students evenly divided between the online and 

in-person laboratory condition. Additionally, the relationship between the SIF effect and 

emotion regulation, as well as psychopathy will be explored. As discussed earlier, emotion 

regulation is a component of cognitive control and may influence memory suppression (Chen 

et al., 2022; Richards & Gross, 2000). Furthermore, despite the potential relationship of 

psychopathy and memory suppression, no studies have directly investigated this interaction. 
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Building on the research suggesting a link between psychopathy and impaired response 

inhibition (Gillespie et al., 2022), psychopathic traits and their correlation with the SIF effect  

will be examined. To our knowledge, this is the first time psychopathy and emotion regulation 

will be studied specifically with the TNT task. To replicate Wessel et al. (2023) closely, and 

because of similar resource constraints, it was decided to exclude the IP test from our study. 

We hypothesize that in our SP test, (1) both in-person and online settings will result in a SIF 

effect, (2) lower scores on emotional regulation correlate with a reduced SIF effect, and (3) 

higher scores of psychopathy correlate with a reduced SIF effect. 

Method 

Transparency statement 

The hypotheses, method, and data analysis plan were preregistered, and are available 

on the Open Science Framework (OSF). Two deviations from the pre-registration occurred. 

First, the preregistered inclusion criteria were initially set to exclude participants with any 

past mental disorders. However, this criterion was revised to include participants that were no 

longer diagnosed with a mental disorder. Second is the additional analysis of the 

Counterbalancing Conditions (A, B, C) with no-think and baseline scores, using a repeated 

measures ANOVA. 

Sample 

Eligible participants were 108 (74 female, 2 non-binary) first-year psychology 

bachelor students at the University of Groningen, from both the English and Dutch language 

tracks. Students received course credits for their participation. The mean age was 20.27 (SD = 

3.01, n = 108, range 18-36), with 36 Dutch, 20 German, 14 English, and 38 other native 

language speakers. Taken from Wessel et al. (2023), the inclusion criteria for both online and 

in-lab experiments were: ages between 18 and 45, normal or corrected to normal eyesight , no 

colorblindness, no dyslexia, no long-term health conditions or disabilities, and no current 
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mental illnesses. For the online version of the experiment, stable internet, a working webcam, 

a working laptop/computer, and a quiet place without distractions were also required. 

Originally, 130 participants signed up for the experiment. Four out of these 130 

(3.07%) did not complete the experiment, because of technical problems or mental illness 

exclusions. As follows, 126 participants completed the experimental session. Post-experiment 

exclusions included 1 case of missing data (0.79% of n = 126), 2 insufficient environmental 

settings (1.58% of n = 126), and 3 participants (2.38% of n = 126) taking longer than 25 

minutes to correctly recall all words once. For these cases, continuing with the experiment 

was done as study credits were involved. Furthermore, 6 exclusions occurred due to scores 

higher than 4 in the compliance questionnaire (4.76% of n = 126). Lastly, 6 (4.76% of n = 

126) participants with possibly influencing mental illnesses still completed the experiment but 

were excluded afterward2. The majority of exclusions occurred in the online setting (78.95% 

of n = 19). No other exclusions took place (i.e., reacting to at least 75% of targets in the TNT 

main phase, and no indications of “very much” regarding the distraction questions in the 

session evaluation questionnaire). Exclusions were compensated for by new participants until 

n = 108 total completions were reached for the analysis. 

The experiment was approved by the Ethics Committee of the University of 

Groningen’s psychology department (Research code PSY-2324-S-0182). 

Design and power analysis 

A within-subject design with 3 instruction conditions including the levels of Think, 

No-Think, and Baseline was used. The dependent variable was the percentage of correctly 

recalled items (SIF score), measured by the recall difference between No-Think and Baseline 

items. Given the directional hypothesis that there would be a decreased recall of no-think 

 
2 Some experimenters erroneously continued with the testing of participants with a relevant mental illness. As 
noted, these participants were still excluded afterwards. 
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items compared to baseline items, and in line with the replication of Wessel et al. (2023), the 

same a priori G*power analysis (Faul et al., 2009) with a one-sided α = .025 was used. This 

revealed that n = 54 would be required for detecting a medium effect size (Cohen’s d = 0.5) 

with a power of .95. Considering an online and in-person setting, this resulted in a total of 108 

participants. 

Materials 

Materials were adopted from the Wiechert et al. (2023; see https://osf.io/e75a6/) and 

Wessel et al. (2023; see https://osf.io/gsa58/) studies, excluding relevant exploratory 

measures. For the TNT task, which includes the Diagnostic Questionnaire, Inquisit lab 

(version 6.6.1) was utilized. The Qualtrics platform (November 2023) was used for all other 

questionnaires. 

Experimental control questionnaire 

Before the TNT task started in an online session, experimenters used the experimental 

control questionnaire to assess whether the technical setup was functional, and the session 

environment was adequate to commence the session. These 11 questions included set-up 

aspects such as “Has the participant switched off their phone?”, and distraction checks like “Is 

it busy in the background of the participant?”. 

Think/No-Think task 

Like Wessel et al. (2023), only Same Probe (SP) recall was assessed in the TNT task. 

The TNT task includes 54 cue-target pairs (e.g., WAFFLE – MAPLE), subdivided into three 

12-word pairs and 18 filler pairs. These three 12-word pairs resulted in three versions (A, B, 

C) that counterbalanced the word pairs across the Think, No-Think, and Baseline conditions. 

Diagnostic Questionnaire (see Anderson et al., 2004) 

https://osf.io/e75a6/
https://osf.io/gsa58/
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During the computer task, instruction comprehension and adherence were tested by 

seven items, such as “When you looked at the RED hint word, how often did you read and 

understand it?”. 

Compliance Questionnaire (see Levy & Anderson, 2012) 

Three questions with five-point answer scales (0 = Never, 4 = Very frequently) 

determined participants’ instruction compliance. Combined scores of 5 and above (out of a 

maximum of 12) meant participant exclusion. 

Strategy check 

Two questions with five-point answer scales (1 = Strongly agree, 5 = Strongly 

disagree) determined instruction compliance specifically regarding the participant’s continued 

attention towards the red words.  

Session Evaluation Questionnaire (Zwaan et al., 2018) 

Nine questions with three-point Likert scales (1 = None at all; 3 = Very much) 

assessed participants’ feelings of the experiment. Selecting “Very much” on either of the two 

distraction questions (i.e., “There are a lot of distractions here”, and “I was distracted during 

the experiment”) meant participant exclusion. 

Emotion Regulation Questionnaire 

In order to assess Emotion Regulation ability, the Emotion Regulation Questionnaire 

(ERQ; Gross & John, 2003) was included as the first part of our exploratory purposes (see 

Appendix A for the full questionnaire). The ERQ is the most common self-report measure for 

testing emotion regulation strategies, including emotional experience as well as emotional 

expression, and contains 10 items measured by a 7-point Likert scale (1 = Strongly disagree; 

7 = Strongly agree).  

Levenson Self-Report Psychopathy Scale 
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To estimate our second exploratory measure of possible Psychopathy, the Levenson 

Self-Report Psychopathy Scale (LSRP; Levenson et al., 1995) was utilized, which measures 

psychopathic traits in non-institutionalized populations and encompasses primary and 

secondary psychopathy (see Appendix B for the full questionnaire). The 26-item self-report 

inventory measures likely psychopathic attributes such as deception tendency and lack of 

remorse with a 5-point Likert scale (1 = Disagree; 5 = Agree). Both the LSRP and the 

aforementioned ERQ were chosen as they were the most easily accessible and did not require 

purchase. 

IES-R, THQ, and RES Questionnaires 

As this thesis project included other students, 3 other questionnaires were also 

included. Tested aspects were traumatic events and resilience, assessed by the Impact of 

Events Scale Revised (IES-R; Weiss & Marmar, 1997), Trauma History Questionnaire (THQ; 

Hooper et al. 2011), and Resilience Evaluation Scale (RES; van der Meer et al., 2018), 

respectively. This is included here to clarify all materials used in the experimental session. 

Demographics 

Participants were asked about their gender identity, utilizing male, female, non-binary/ 

third gender, and non-disclosure answer options. Age was assessed by a write-in option. 

Answer options for the participant’s native language included English, Dutch, German, and a 

write-in option. 

Procedure 

The study was conducted in English. The experiment sessions were conducted by four 

students of the MSc. Program in Clinical Forensic Psychology & Victimology program, and 

one second-year Honors student of the BSc. Psychology program. All experimenters scored 

the equivalent of at least a C1 proficiency on either a recent TOEFL test, or an online LexTale 

English test (Lemhöfer & Broersma, 2021). Training was conducted across multiple meetings 
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by two senior experimenters, namely the PI in Wiechert et al. (2023), and an experimenter in 

both Wessel et al. (2023) and Wiechert et al. (2023). Every new experimenter passed training, 

requiring 100% correct recall of all word pairs, as well as completing a mock experiment 

session. Furthermore, the online testing sessions were evaluated by a senior experimenter 

about halfway through each experimenter’s testing progression.  

 The local participant recruitment system (SONA) was used for participant sign-ups. 

Descriptions for both the online and in-lab experiments were identical, not mentioning 

memory but rather framing the study as attention-related. To avoid sign-ups based on 

preference, the last two digits of a participant’s phone number (provided through a SONA 

prescreening) were used to decide which version they would be shown in SONA. Participants 

with ending phone numbers from 01 to 20, and 41 to 60 could only see and sign up for the 

laboratory condition. The remaining possible participants with ending phone numbers from 21 

to 40, 61 to 80, and 81 to 00 could only see and sign up for the online condition. 

Participants were tested individually either online or in a laboratory room. At the beginning of 

the session, the experimenter obtained the informed consent, checked inclusion criteria, and 

explained the TNT task while in the same room as the participant. For the online experiment, 

participants downloaded the Research Information and Informed consent through Qualtrics 

and then consented within the same questionnaire. Subsequently, the TNT task was 

administered by the experimenter from the adjacent room with the door open. The 

experimenters read the same standardized script for every participant (see Wiechert et al., 

2023; https://osf.io/456tk). In both the online and in-lab settings, the screen could be seen by 

both the experimenter and participant. Specifics of what could be seen are detailed in the 

individual phase descriptions below. The experimenter read the instructions on screen out 

loud, and the participant was instructed to read along. The participant responded verbally to 

the presented stimuli while the experimenter coded their responses. In the online condition, 

https://osf.io/456tk
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the experimenter disabled their camera and muted themselves during the trials. They unmuted 

themselves only before reading instructions, or for important notices during trials (e.g., 

addressing a reoccurring noise). The participant was asked to leave their camera and 

microphone on for the entire duration of the experiment. After completion of the main TNT 

task in the laboratory, the participant filled in the post-experimental questionnaires on their 

own. The counterbalancing condition order was randomly assigned for each experimenter in 

advance by utilizing Google’s AI chatbot (formerly Bard, now Gemini). Conditions were 

assigned by asking for a random order of the letters A, B, and C, 36 times in a row, resulting 

in 108 equally distributed conditions. Progress tracking was done in a shared Google Sheets 

document. The TNT task consisted of five phases detailed below, after which the Qualtrics 

questionnaire was administered.  

Learning phase 

Participants were instructed by the experimenter to learn word pairs for an upcoming 

recall. It was explained that when presented with the left-hand word, the right-hand word was 

the desired response word. Participants then saw all cue-target pairs being presented for 5 

seconds one after another in a semi-random order. The first and last words were always 

baseline items. Unless stated otherwise, all word pairs (and singular words in the following 

phases) were presented in the middle of the screen in white text, with a black background. 

Test-feedback phase 

Participants were asked to recall the response words as fast as possible, and their 

abilities were tested and strengthened using a drop-off procedure (Levy & Anderson, 2012). 

Cue words were shown for 5 seconds. Correctly recalled words would not appear again in this 

phase. Failure to correctly recall a word resulted in the correct word being shown in blue for 

2.5 seconds. Testing lasted until either all pairs were recalled correctly once, or the 25-minute 
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limit was exceeded. In the latter case, the experimenter skipped forward to the next phase and 

excluded the participant afterward. 

Practice Think/No-Think Phase 

Participants were instructed that certain words would now appear in green, and some 

in red. Green words were supposed to be recalled as before, and red words were now neither 

to be thought of or recalled out loud. It was emphasized that this suppression should occur 

solely while focusing on the red word, rather than, for example, thinking of unrelated items to 

forget the response word. All cues were now presented for 3.5 seconds. Failure to correctly 

recall green words again resulted in the correct word being shown in blue for 2 seconds. 

Recalling anything for red words resulted in an error message in red (i.e., “Do not recall no-

think items”). This practice phase consisted of 48 trials including 12 filler baseline pairs being 

shown in a random order. Both the six Think and No-Think items appeared four times. After 

this practice phase, the first diagnostic questionnaire appeared. The participant indicated their 

responses, and, if necessary, the experimenter clarified and emphasized certain instructions 

(e.g., emphasizing the importance of not thinking of the response for the red words). 

Think/ No-Think phase 

This phase consists of the same setup as the previous practice phase. Now, 24 cues 

divided equally into Think and No-Think, without any baseline cues, were shown. Three 

blocks consisting of 96 trials each were utilized, and participants were given a 1-minute break 

after the first and second blocks. The total critical trial number was therefore 288, with each 

Think and No-Think cue being shown 12 times each (144 trials for each condition). Halfway 

through the second block, the diagnostic questionnaire was conducted the same way as in its 

first occurrence. 

Same-Probe (SP) test 



SUPPRESSION-INDUCED FORGETTING ONLINE AND IN-PERSON  18 
 

Participants were asked to now recall all words out loud, regardless of their previous 

color. All words (including baseline items) were presented in white in a random order, 

starting with 8 filler cues. If participants did not recall the correct word, they did not receive 

feedback. 

End-of-Session Questionnaire & Debriefing 

In the in-lab setting, the experimenter closed the Inquisit task and opened the link to 

the End-of-Session Qualtrics questionnaire on the participant’s computer. In the online 

setting, the experimenter pasted the Qualtrics link in the Google Meet chat function. The 

questionnaire included the diagnostic questionnaire, compliance questionnaire, session 

evaluation, and exploratory measures. In the in-lab setting, the participants were informed that 

the researcher’s screen would be turned off for privacy reasons, and that the separating door 

would be closed until the participant finished. Once the questionnaire was done, the end-of-

study screen asked the participant to notify the researcher. After the completion, participants 

were thanked, and debriefed minimally to avoid influencing future participants. A full 

debriefing was clarified to be received by April 15th, 2024. Lastly, the experimenter granted 

compensation in SONA. 

Statistical analysis 

After 108 total completions, the data was anonymized by the supervisor and 

subsequently analyzed in SPSS (Version 29.0.1.0). A new variable representing the SIF effect 

was created by subtracting the no-think item scores from the baseline item scores. 

Additionally, both the ERQ and LSRP scores were separately summed to create a Total ERQ 

score and a Total LSRP score variable. Outliers were determined by a preregistered rule using 

the interquartile range (IQR), i.e. data points exceeding 3 times the IQR below the first 

quartile (Q1) or above the third quartile (Q3). In line with previous studies, the distribution of 

the differences for the t-test (i.e., the SIF effect variable) was expected to be normal (see 
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Wiechert et al., 2023, and Wessel et al., 2023), and, in accordance with our preregistration, no 

data transformation was subsequently needed. Furthermore, the total ERQ score and total 

LSRP score variables were examined in SPSS using histograms, box plots, and descriptives to 

assess normality and skewness (see Appendices C to E for all relevant distributions). To 

investigate the suppression-induced forgetting effect (comparing no-think against baseline 

targets) as well as the positive control effect (comparing think against baseline targets), two 

paired sample t-tests were conducted for each setting (online and in-lab). Paired sample t-tests 

were chosen in line with previous studies, but also due to their relative robustness to moderate 

deviations from normality. Pearson correlations comparing SIF scores against total ERQ and 

total LSRP scores were conducted for the exploratory analysis as a simple method to explore 

potential linear relationships. Unlike Wiechert et al. (2023) and Wessel et al. (2023), no 

Bayesian analyses were conducted for analysis simplicity. 

Results 

Suppression-Induced Forgetting effect 

In order to examine the first hypothesis of a possible suppression-induced forgetting 

effect (i.e., worse recall of No-Think than Baseline items), two paired samples t-tests were 

conducted for each testing environment. Visual inspection of the total SIF score variable 

using descriptive statistics in SPSS showed a normal distribution as expected (see Appendix 

C). One extreme outlier (i.e., a 67% difference between baseline and suppression scores, 

outside the 3 IQR specification) in the online condition was excluded from the analysis. The 

exclusion did not impact the results. As can be seen in Figure 2, results from the in-lab 

condition suggested No-Think items (M = 81.17%, SD = 14.59%) being recalled less than 

Baseline items (M = 86.73%, SD = 10.43%), indicating a successful suppression-induced 

forgetting effect (t(53) = 3.28, p < .001; d = 0.45, [95% CI 0.02; 0.09]). In the online 

condition, suppression scores (M = 83.02%, SD = 14.52%) did not differ significantly from 
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Baseline scores (M = 82.70%, SD = 14.97%), suggesting no significant SIF effect (t(52) = -

0.12, p = .451; d = -0.02, [95% CI -0.05; 0.05]). 

 

Figure 2 

Differences between Baseline condition average accuracy and Suppression condition average 

accuracy divided by the testing condition 

 

Additionally, a positive control effect was found, suggesting a significant difference 

between Baseline and Recall scores for both the in-lab (t(53) = 8.27, p < .001; d = 1.13, [95% 

CI 0.09; 0.15]) and online condition (t(53) = 7.76, p < .001; d = 1.06, [95% CI 0.12; 0.2]). 

Exploratory Analyses 

To examine the second and third hypotheses, two Pearson correlations were 

conducted. The first one examined participants’ total ERQ score with the SIF effect score, 

while the second one investigated the total LSRP score with the SIF effect score. Visual 

analyses of the data point distributions of the total ERQ and total LSRP scores did not show 

Note. Error bars represent the 95% Confidence Interval. This layout was inspired by 

Figures 3 and 4 in Wiechert et al. (2023). 
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any relevant deviations (see Appendix D). No extreme outliers were observed. Contrary to 

our hypotheses, our results suggested no significant positive correlation between SIF and 

ERQ scores either in-lab (r(53) = -.12, p = .400), or online (r(53) = -.06, p = .680; Total 

dataset: r(107) = -.08, p = .418). Similarly, no significant negative correlation between SIF 

and LSRP scores in-lab (r(53) = -.02, p = .881), or online (r(53) = -.07, p = .636; Total 

dataset: r(107) = -.04, p = .716) was found. Appendix E shows the scatterplots for these 

results. It should be noted that, as detailed in the Materials section, 3 further questionnaires 

were also included in our experimental sessions. These were however part of other students’ 

thesis projects, and their questionnaires’ results are subsequently not reported. 

Furthermore, both Wiechert et al.’s (2023) and Wessel et al.’s (2023) data suggested a 

possible difference between the three counterbalancing conditions, with Condition B showing 

the largest difference. To examine this, a repeated measures ANOVA was conducted with the 

Instruction (Baseline vs. No-think) as the repeated measures factor, and the Counterbalancing 

Conditions (A vs. B vs. C) as the between participants factor, as well as a post hoc Tukey’s 

range test. Results indicated no significant interaction between the Conditions and the 

Instruction (F(2,105) = 1.12, p = .330, η2 = .02). While Condition B did show a higher 

average SIF mean (M = 6.71%, SD = 16.28%) than Condition A (M = 1.39%, SD = 13.87%) 

and C (M = 1.62%, SD = 20.4%; see Appendix F for a full boxplot), the post hoc Tukey HSD 

test indicated no statistically significant differences in any condition pair (A&B: p = .951; 

A&C: p = .214; B&C: p = .352). 

Discussion 

This study intended to replicate the findings by Wiechert et al. (2023) and Wessel et 

al. (2023) by conducting two separate TNT experiments in an online or laboratory 

environment. The well-powered study by Wiechert et al. (2023) found no significant 

suppression-induced forgetting (SIF) effect in their online environment sample, while using 
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international participants. Wessel et al. (2023) replicated this study in-lab with first-year 

university students and found a significant same-probe SIF effect (SIF-SP). Besides this 

replication, the exploratory analyses investigated the possible relationship of emotional 

regulation, as an easily testable part of cognitive control, and psychopathy, as a major aspect 

of forensic psychology, with the SIF phenomenon. Our hypotheses predicted a SIF-SP effect 

in both the online and in-lab environment, a positive correlation between emotion regulation 

and memory suppression, and a negative correlation between psychopathy and memory 

suppression. In line with our hypothesis, our results indicated a significant SIF-SP effect in 

the in-lab environment, successfully replicating Wessel et al.’s (2023) findings. Contrary to 

our expectations and similar to Wiechert et al. (2023), no significant SIF-SP effect for 

participants in the online environment was found. Furthermore, both of our exploratory 

hypotheses showed non-significant correlations between both emotion regulation and memory 

suppression scores, and psychopathy and memory suppression. 

Previous findings 

As our results regarding the SIF effect online and in-lab aligns with both Wiechert et 

al.’s (2023) and Wessel et al.’s (2023) findings, the testing environment may indeed be an 

important factor in the memory suppression effect. Previous studies have shown that some 

cognitive tasks (e.g., reaction time, Stroop tasks, priming tasks) done online and in-lab can be 

comparable (Semmelmann & Weigelt, 2017; Sauter et al., 2022), yet this study suggests 

different results for the SIF effect. The TNT task and the corresponding SIF effect might 

therefore be an example of online and in-lab data not being as easily equatable. In general, 

one could argue that the online condition is actually closer to real-life situations, where 

distractions are more common than in a laboratory environment. Therefore, the SIF effect's 

generalizability may not be as large as originally thought, challenging the previous 
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assumption that the SIF effect is a robust phenomenon across different contexts (Anderson & 

Huddleston, 2012; Clark, 2021; Stramaccia et al., 2021). 

Considering the exploratory analyses regarding emotion regulation and psychopathy 

were of a novel nature, there are few findings to be referenced. Nonetheless, starting with 

emotion regulation, the general relationship as a part of cognitive control is well established 

(Pruessner, 2020), and cognitive control capacity does have an influence on memory 

suppression (Chen et al., 2022). Our results do not challenge Chen et al.’s (2022) findings but 

may simply suggest that emotion regulation is not one of the relevant aspects in cognitive 

control that influences memory suppression. Additionally, the findings by Gillespie et al. 

(2022) suggested that psychopathy is modestly associated with response inhibition problems 

in go/no-go tasks. Our study’s findings do not contradict this related literature, and we rather 

propose the novel idea that psychopathy may simply not be correlated with the TNT task that 

was utilized for this replication. 

Theoretical implications 

As mentioned in the previous section, some cognitive tasks done online and in-lab can 

be comparable (Semmelmann & Weigelt, 2017; Sauter et al., 2022), and our results suggest 

that this might not apply to the Think/No-Think paradigm. Furthermore, the idea that the 

online condition may be closer to real-life situations could explain the discrepancy between 

the online and in-lab findings. More specifically, the online environment lends itself to more 

distractions, less control by the experimenter, and subsequently maybe even a less motivated 

participant (see Methodological considerations for more extensive limitations). Especially the 

factor of more distractions relates to the real-life setting, which is all but stimuli-free. 

Acknowledging the influence of context and environmental factors shows the need for a more 

nuanced understanding of memory suppression, beyond the sterile environment of the 

laboratory. More generally, a non-significant SIF effect could suggest that other factors such 
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as testing context, individual differences, or specific task demands play a more significant 

role in memory suppression results than previously thought.  

 Considering that our study did not find a significant correlation between emotion 

regulation and the SIF effect may simply mean that emotion regulation is not a part of 

cognitive control that influences memory suppression. Additionally, it is feasible that only 

emotionally taxing items result in a SIF effect, as the common definition of emotion 

regulation includes “managing emotional experiences” (Kok, 2017, p.1). The positive 

relationship between emotion regulation and learning enhancement (Martin & Ochsner, 2017) 

could then not be sufficient to offset this lack of emotional items.  

On another note, while the findings of psychopathy and response inhibition by 

Gillespie et al (2022) were significant, they reported a relatively small effect size, and 

concluded that response inhibition might not be a central aspect of psychopathy. If response 

inhibition only occurs in certain subsections of psychopathic individuals, a strong correlation 

with the SIF effect would subsequently be unlikely. However, it is also possible that 

alternative mechanisms such as the reduced susceptibility for memory intrusions (Moul & 

Caroline, 2017) could compensate for any deficits in response inhibition (Gillespie et al., 

2022). The different subtypes of psychopathy (see Murphy & Vess, 2003; Falkenbach & 

Zappale, 2021) may also correlate differently with the TNT task, if these certain subtypes 

exhibit greater deficits in response inhibition than others. To our knowledge, this has however 

not yet been investigated. As a last point, there is also the possibility that emotion regulation, 

psychopathy, or both simply do not have a significant influence on a person’s ability to 

suppress certain memories, yet more research needs to be done to confirm these patterns. 

Methodological considerations 

In general, our study had several strengths, including a relatively large sample size, as 

well as the close replication of previous studies by (1) using the same materials, (2) 
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conducting the study at the same University, and subsequently (3) having very similar sample 

characteristics (i.e., first-year international psychology students fluent in English). It should 

however be noted that despite our student sample being randomly distributed between the two 

conditions, a non-significant SIF-SP effect was still observed for the online condition, leading 

us to believe that the main reason for the different findings is indeed the testing condition, 

rather than sample characteristics. Three possible limitations might explain our results of 

online participants scoring differently than in-lab participants, as well as the majority of the 

post-hoc exclusions occurring in the online condition. First, participants were not in a clearly 

defined “experimental” surrounding, but rather in their home or a quiet public space. This 

may have removed some of the associated formality that many participants, especially first -

year students, likely feel in an actual laboratory environment. Subsequently, participants 

might be less concerned about their performance and exert less effort on the task. While one 

could implement even more stringent attention and motivation checks in the online 

environment to possibly observe a SIF effect, it is unclear if this is enough to observe a 

significant effect, and if too many compliance checks reduce external validity. Second, and 

relatedly, instruction compliance might not have been as successful in the online condition. 

For example, experimenters reported multiple instances where participants had notifications 

or alarms go off on their phone or laptop, despite previous assurance that all possible 

disturbances were disabled. While instruction compliance was regularly checked by 

experimenters, participants did not have to show their screen or the entirety of their 

surroundings, leaving the possibility of certain “invisible” distractions. Third, stimuli 

presented through an online session might differ from the more controlled laboratory setting 

(e.g., reduced text size and/or clarity, micro stutters, or audio issues), resulting in reduced 

participant engagement. While longer persisting internet problems or audio issues are possible 
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to detect for the researcher, shorter disturbances might not be, yet they still are distracting to 

the participant. 

Both the less defined experimental setting as well as the reduced instruction 

compliance may also partially explain the non-significant correlations of the ERQ and LSRP 

with the SIF-SP score in the online condition. However, non-significant results were found 

regardless of condition, leading us to suggest some further possible limitations. In general, 

both the ERQ, but especially the LSRP, measure relatively broad constructs and might 

therefore not capture the specific psychopathic traits or emotion regulat ion strategies that 

could have an influence on the SIF effect. Regarding psychopathy, it is also possible that a 

social desirability bias may have also influenced the participants to underreport especially 

psychopathic tendencies. However, no floor effect was observed in our data, and both the 

ERQ and LSRP have shown acceptable internal validity (Gouveia et al., 2018; Psederska et 

al., 2020), leading us to be less concerned about this particular limitation. 

Implications for future research 

Considering the previous sections, we suggest that more research needs to be done in 

order to clarify the different relationships in the TNT paradigm. More specifically, 

replications of this study in a wider range of controlled settings, both online and in-lab, are 

recommended. Slight variations of, for example, cognitive load may provide insights into the 

robustness of the SIF effect under various levels of distraction, while still maintaining the 

core idea of suppression being effortful. Additionally, to expand the understanding of the 

relationship between cognitive control and memory suppression, future studies should explore 

different aspects of cognitive control, such as working memory, attentional control, or 

cognitive flexibility. Investigating these aspects could help find the specific mechanisms by 

which cognitive control influences memory suppression. For example, working memory 

might help maintain suppression goals, attentional control could aid in resisting interference 
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of unwanted memories, and cognitive flexibility could improve suppression strategies. 

Besides this, the different subtypes of psychopathy and their possible relationship with 

memory suppression may also be of interest in order to explore if there are differences 

between them. Furthermore, due to resource constraints, our study only used same-probe 

testing, neglecting the possible influence that independent probe testing may have. While 

Wiechert et al. (2023) did not find significant results regardless of the probe test, employing 

both methods would allow for a more “complete” picture when also utilizing online and in-lab 

testing. 

Lastly, Wiechert et al. (2023) suggested a possible difference between the SIF effect 

and the three Counterbalancing Conditions (Conditions A, B, and C), Wessel et al. (2023) 

found statistically significant results investigating a possible difference between the SIF effect 

and the three Counterbalancing Conditions (Conditions A, B, and C). Slightly higher SIF 

means were found for Counterbalancing Condition B, but the findings suggested non-

significance among the different conditions. The Counterbalancing Conditions (taken from 

Benoit & Anderson, 2012) have been successfully implemented in the past, and now in our 

own, yet the replicated studies showed different results. To ensure internal validity, and that 

conclusions of future TNT experiments are as accurate as possible, further exploration into 

these counterbalancing patterns is favored. 

Conclusion 

In the TNT literature, null findings of the corresponding suppression-induced 

forgetting effect are relatively rare. We replicated studies by Wiechert et al. (2023) and 

Wessel et al. (2023), which suggested that an online TNT task, compared to the in-lab task, 

might not result in a significant SIF effect. Both studies were successfully replicated, and a 

significant SIF-SP effect was found only in the laboratory condition, suggesting that the TNT 

task might not be as generalizable as previously thought. Furthermore, exploratory analyses 
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were conducted on the possible influences of emotional regulation, as an easily testable part 

of cognitive control, and psychopathy, as a major aspect of forensic psychology, on the SIF 

phenomenon. To our knowledge, this is the first time these specific aspects have been tested 

with the TNT task. No significant results were found for the two analyses, but the exact 

relationship remains unclear due to its novelty. Future research should try to further explore 

the contributions of cognitive control and psychopathy on suppression-induced forgetting, as 

well as replicate our findings regarding the testing context to ensure the TNT tasks’ external 

validity.  
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Appendix A 

Emotion Regulation Questionnaire 

 This Appendix shows the questions of the Emotion Regulation Questionnaire and how it 

was presented to participants in Qualtrics. 
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Appendix B 

Levenson Self-Report Psychopathy Scale 

 This Appendix shows the questions of the Levenson Self-Report Psychopathy Scale and 

how it was presented to participants in Qualtrics. 
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Appendix C 

Distributions of the SIF score variable (online and in-lab) 

 This Appendix shows histograms and QQ-Plots of the SIF score variable in both the 

online and laboratory conditions. This serves as a visualization of the normal distributions 

noted in the Results section. 

Figure C1 

Histogram of the SIF score In-Lab 

Figure C2 

QQ-Plot of the SIF score In-Lab 
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Figure C3 

Histogram of the SIF score Online 

 

Figure C4 

QQ-Plot of the SIF score Online  
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Appendix D 

Distributions of the ERQ and LSRP scores 

 This Appendix shows the distributions of the total ERQ and total LSRP scores using 

histograms and QQ-Plots. This serves as a visualization of the questionnaire scores being 

normally distributed. 

Figure D1 

Histogram of the Total ERQ score In-Lab 

Figure D2 

QQ-Plot of the Total ERQ score In-Lab 
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Figure D3 

Histogram of the Total ERQ score Online 

 

Figure D4 

QQ-Plot of the Total ERQ score Online  
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Figure D5 

Histogram of the Total LSRP score In-Lab 

 

Figure D6 

QQ-Plot of the Total LSRP score In-Lab  
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Figure D7 

Histogram of the Total LSRP score Online 

 

Figure D8 

QQ-Plot of the Total LSRP score Online 
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Appendix E 

Scatterplots of ERQ and LSRP scores correlations with the SIF score 

 This Appendix shows scatterplots of the ERQ and SIF score, as well as the LSRP and SIF 

score. As reported in Results, there are only very minor differences in correlation between the 

online and in-lab condition. Therefore, only show graphs representing the total correlation 

between the questionnaires and the SIF score are shown, as we believe these to be adequately 

representative of the general lack of relationship. 

 

Figure E1  

Scatterplot for the correlation between ERQ and SIF scores 
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Figure E2  

Scatterplot for the correlation between LSRP and SIF scores 
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Appendix F 

Boxplot of Counterbalancing Conditions 

 This Appendix shows boxplots of the three Counterbalancing Conditions in regard to 

their average SIF mean scores. 

Figure F1 

Boxplot representing the different Counterbalancing Conditions’ average SIF mean score 

 


