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Background: Human beings have a basic need for healthy social connections. In our every-

day lives, being rejected or excluded when we try to establish or maintain social connections 

produces negative affect. However, when studied in the laboratory, psychologists rarely find 

that social exclusion or social rejection induces a negative affective response. Objectives: To 

better explain the discrepancy between real-life and laboratory findings, three key issues with 

tasks used to induce feelings of exclusion or rejection are identified: believability, participant 

engagement and the meaningfulness of the exclusion or rejection. Here, I present a novel so-

cial feedback paradigm designed to be believable, engage participants and induce meaningful 

rejection-related negative affect. Methods: The task was designed to resemble an online dat-

ing app and implemented in Psychopy software. Participants engaged with the task in three 

separate parts: 1) they created their own profile consisting of a selfie and an introductory text. 

2) They viewed and rated similar ‘profiles’ of men and/or women (depending on their prefer-

ence) that I had created. 3) In the social feedback part of the task, participants received pur-

ported ‘feedback’ from others, both rejection and acceptance. Task validation: I created and 

ran a poll to determine suitable adjectives for the rejection and acceptance feedback. Fourteen 

participants who participated in a larger mixed-design fMRI psychopharmacological pilot 

study completed the task. A separate larger behavioral pilot of the task was planned, but can-

celled due to COVID 19-restrictions. Results: Analyses revealed that participant felt worse 

receiving negative feedback compared to positive feedback, but the average affective re-

sponse to negative feedback was still close to zero on a -10 to 10 scale. Descriptive analyses 

did not identify any strong moderators. Conclusion:  A small pilot study of a novel task 

failed to produce an affective response that was substantially stronger than existing tasks. 

Further investigation is needed to properly assess if the differences between real world and 

laboratory findings are explainable by believability, participant engagement or meaningful-

ness. 
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possible, than that one should be turned loose in society and remain absolutely 
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Introduction 

Social animals want to be around other social animals. On average, we experience 

about twelve unique social interactions every day (Zhaoyang et al., 2018). If deprived of 

these experiences for a longer period, our health suffers greatly (Berkman & Syme, 1979; 

Cassel, 1976; Holt-Lunstad et al., 2010; Orth-Gomér & Johnson, 1987). So fundamental is 

our need for contact with others, that we have inborn systems rapidly detecting any change in 

the quantity or quality of social connections (Matthews & Tye, 2019).  

The precursors of social disconnection are instances of being left out or devalued by 

others, instances that have seen extensive study in the psychological laboratory for the past 

20 years. Typically, psychologists employ various experimental paradigms designed to induce 

feelings of being excluded or rejected by others, and measure how they affect the 

participants’ affective state and behavior. However, despite hundreds of publications, there 

remains an unexplained gap between how exclusion or rejection is perceived in everyday life, 

and how it is perceived within the confines of the laboratory. As an example, it is intuitively 

compelling to think of an instance of exclusion or rejection as distressing, and to think of a 

romantic rejection as qualitatively different from being ignored in a group work setting, but 

this is not reliably supported by experimental evidence (Blackhart et al., 2009).  

This division between what we experience outside the laboratory and what we find 

inside the laboratory is interesting in itself, as it might inform us that the methods currently 

available to study exclusion or rejection are insufficient in capturing them in full. The first 

part of this thesis will provide a review of existing methods, what they have taught us about 

social exclusion and rejection, and what they might be lacking. Building on this review, the 

second part of this thesis will present a preliminary validation of a novel paradigm. 

The consequences of real-life exclusion and rejection 

Studying the immediate effects of social rejection (“an explicit declaration that an 

individual or group is not wanted”; Williams 2007, p. 427) and social exclusion (“ignoring 

and excluding individuals or groups by individuals or groups”; Williams 2007, p. 427), can 

be difficult, as one typically do not know in advance when such events will occur. Most of 

the available material on real-life exclusion and rejection are retrospective studies of 

individuals who were subjected to repeated exclusion or rejection for longer periods of time. 

While this is a highly important topic on its own, linked to later psychopathology (Dodge et 
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al., 2003; Hawker and Boulton, 2000; Platt et al., 2013; Slavich et al., 2009; Watson & 

Nesdale, 2012), it does not necessarily tell us much about how we respond to a single 

instance of exclusion or rejection, which is primarily what we study in the lab  

However, some studies of single instances of exclusion or rejection do exist. Martin et 

al. (2018) surveyed young women who participated in sorority recruitment before and after 

recruitment day,  obtaining measures of well-being, depression and life satisfaction. Women 

who were either rejected by all sororities or rejected by their preferred sorority reported 

worse outcomes on all measures compared to their pre-rejection baseline.  This included 

higher levels of depressive symptoms and less self-reported happiness. The reduction in 

happiness-ratings from baseline was particularly large, down over -2 from baseline, on a 1-7 

scale. Happiness had returned to baseline levels three months later, indicting that most 

individuals bounce back fairly well from a one-time instance of rejection.  

Gilbert et al. (1998) asked participants to imagine different rejection scenarios, 

including being rejected by a desirable employer and receiving negative social feedback, 

before indicating how happy they would feel if such an event would occur. Results indicated 

that participants thought they would indeed feel very unhappy if such events occurred, and 

that this unhappiness would last for some time. As this was a study of prospective thinking 

and unlike Martin et al. (2018) did not assess any actual rejection events, it is impossible to 

know if they actually would have been unhappy or not. However, the study by Gilbert et al. 

(1998) does show that rejection is generally perceived as a potent cause for unhappiness.  

Exclusion and rejection have also been studied in children and adolescents. Morrow et 

al. (2014) asked fifth-graders to daily record any episodes of exclusion or rejection by peers, 

and the affective responses they had when experiencing such episodes. In general, episodes 

of exclusion or rejection by peers predicted immediate sadness, anger, embarrassment, and 

nervousness. Similar findings have also been reported in older children (Nishina, 2012). 

Inconsistencies between experimental and non-experimental findings  

The previous section demonstrates that even single instances of exclusion and 

rejection can lead to a temporary negative affective state. To better understand the nature of 

exclusion and rejection, psychologists have studied these phenomena under the controlled 

conditions of the psychological laboratory; with a dramatic increase in the number of 

publications in the past 20 years (see fig. 1). However, there is a mismatch between the 
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findings reported in these publications and the ones obtained outside the laboratory. In 

particular, lab-induced exclusion or rejection just does not seem to produce negative affect 

(Blackhart et al., 2009). This discrepancy may call into question the validity of the tasks used 

to induce exclusion and rejection. The following sections will review the findings from 

experimental studies of rejection and exclusion. However, before doing so, it is useful to 

provide an overview of the paradigms psychologists use to induce feelings of being excluded 

or rejected, as they will be referenced throughout this thesis.  
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Fig.	1.	Research	trends	1990-2019,	adjusted	for	the	total	number	of	publica;ons.	Data	from	the	PMC	Database,	search	
strings	“social	exclusion	+	social	psychology”,	“social	rejec;on	+	social	psychology”	and	“ostracism	+	social	psychology”.	
Made	using	the	europepmc	package	in	R	(Jahn	&	Salmon,	2018).	



Experimental manipulation of social exclusion and rejection - A brief history 

As evidenced by the quote beginning this thesis (James, 1890, p. 293) , the interest in 

social exclusion and rejection has been present since the early days of psychology. However, 

except for a few select publications, the topic was rarely studied in the psychological 

laboratory before the 21st century, due to a lack of adequate experimental techniques. 

Moreno et al. (1940) noted as early as 1940 that “The most elusive problem up to date has 

been the measurement of rejection“(p. 77).  

Early studies were primarily focused on the effects of exclusion or rejection on 

conformity (see Dittes & Kelley, 1956; Snoek, 1962). A notable exception is an experiment 

performed by Pepitone and Wilpizeski (1960). Subjects were asked to discuss two topics 

(premarital sex and drinking among minors) with two other persons, and an experimenter.  

The two others were confederates of the experimenter and followed a script, either agreeing 

or disagreeing with the participant. The authors used two exclusion conditions, either explicit 

or implicit exclusion. In the explicit exclusion condition, the experimenter would leave the 

room during the discussion of the second topic, under the guise of having forgotten some 

papers. The two confederates would then engage in a friendly conversation with each other, 

excluding the participant. In the implicit exclusion condition, the experimenter would leave, 

but the confederates would remain silent, answering curtly if the participant attempted to 

strike up a conversation. Both exclusion conditions increased the number of negative self-

evaluations as well as ratings of hostility.  

As the interest in conformity research declined (Gergen, 1973), social psychologists 

became increasingly interested in affective responses to exclusion and rejection. An early 

investigation performed by Goldfried and Sobocinski (1975) found a significant increase in 

depression scores in women exposed to five imagined exclusion and rejection scenarios. 

Craighead et al. (1979) later replicated the study, also finding increased scores of anxiety and 

hostility when comparing exclusion scenarios to neutral scenarios. In a seminal study from 

1997, Kip Williams and colleagues exposed participants to a ball-tossing game, which 

seemingly occurred spontaneously while the participant and two other persons were waiting 

for an experiment to begin (Williams & Sommer, 1997). Unknown to the participant, the two 

other persons were confederates of the experimenter and instructed to either include or 

exclude the participant. A computerized version of this task spurred a major increase in 
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exclusion research and has become the gold standard for experimental exclusion research 

(Cyberball; Williams et al., 2000; discussed at length later). 

Experimental manipulation of social exclusion and rejection - current methods 

Numerous ways of inducing social exclusion or social rejection in research 

participants have been developed since the turn of the century, ranging from elaborate staged 

train-rides (Zadro et al., 2005) to simple online chat rooms (Donate et al., 2017). This section 

will provide an overview of the most commonly used paradigms. Examples of how to 

organize paradigms include sorting by the level of communication between the source and 

the target (explicit rejection, ambiguous rejection, and ostracism; Freedman et al., 2016, p. 6), 

or to sort by the source of the exclusion or rejection (interacting with computer avatars, 

interacting with other individuals, or interacting with written material; Wirth, 2016). The 

taxonomy proposed by Wirth (2016) yields fewer indeterminate cases, and will be used for 

this section. However, I also devote a separate section to experiments involving social 

feedback, as they are particularly relevant to our pilot study, described later.  

Interacting with computer avatars 

Cyberball. 

Cyberball is a simple two-dimensional ball tossing game in which the participant 

controls one out of three or more figures (Williams et al., 2000). Participants are informed 

they are playing with two or more other players online, and that the task is used to practice 

mental visualization. This information is deceptive; the two other players are not real, and the 

task is scripted to either include or exclude the participant.  The current version is Cyberball 

5.4.1.0 (Downing, 2016). The task is the most widely used method for producing an 

experience of social exclusion, and had as of 2015 been used in over 200 published papers 

with close to 20.000 participants (Hartgerink et al., 2015). The task is also considered 

suitable for studies using EEG-recordings or fMRI, although some have noted expectancy 

violation-effects as a potential confound when using Cyberball with these methods (see 

Cheng et al., 2020; Weschke & Niedeggen, 2015).  

The ease of use and the relatively short trial-duration (≈ 5 minutes) makes the 

Cyberball task a highly popular choice in research on exclusion. Various virtual reality 

varieties also exist (Kassner et al., 2012; Mavromihelaki et al., 2014; Venturini et al., 2016). 

Concerns that the popularity and “fame” of the task limits the availability of undergrad 
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psychology students as research participants (as they will learn of the task early in their 

studies), have prompted researchers to develop other computer-based exclusion and rejection 

paradigms. Typically, these are based on either being excluded from an online text-chat or 

video-chat conversation (Böckler et al., 2014; Donate et al., 2017; Goodacre & Zadro, 2010), 

or being excluded from contributing to the completion of a task (information exclusion; Jones 

et al., 2009; Wirth et al., 2014).  

Exclusion and rejection by other individuals 

A number of experiments have been performed using real confederates instead of 

computer avatars, including ball-tossing games (Williams & Sommer, 1997), simulated train 

rides with the participant being excluded from a conversation (Zadro et al., 2005), and 

various «get acquainted»-tasks in which the participant is excluded by two or more 

confederates in a waiting room (Leary et al., 1995; Nezlek et al., 1997; Twenge & Campbell, 

2003; Wesselmann et al., 2010). The high labor costs of having multiple confederates and the 

difficulties of achieving the same condition for every trial makes interpersonal paradigms less 

popular than their computerized counterparts.  

Imagery, memories and prospective thinking 

The Life Alone paradigm, developed by Twenge and colleagues (2001), has been used 

extensively to assess the effects of exclusion or rejection. The task has elements of both 

social feedback and prospective thinking. Participants complete a personality questionnaire 

and are randomly assigned to one out of three bogus feedback groups. Participants in the 

future alone group are told (in person) that they are likely to suffer unstable and hurtful 

interpersonal relationships in the future. In contrast, participants in the future belonging 

group are told that they will enjoy rewarding and stable relationships, as they get older. To 

ensure that the participants’ responses are not simply a reaction to receiving bad news, 

Baumeister et al. (2002) added a misfortune control group, with participants receiving 

negative feedback about their future physical health.  

Numerous studies are based on the participant either remembering an episode of 

exclusion or rejection, such as a romantic break-up (Kross et al., 2011), or imagining an 

episode of exclusion or rejection. In studies relying on imagination, participants are asked to 

look at images (Craighead et al., 1979), or read scripts (Allen et al., 1996), that depicts 
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exclusion or rejection scenarios, such as someone being ignored by their friend. Participants 

are then asked to imagine themselves being in the same situation. 

Social evaluation and social feedback 

In recent years, a number of studies have assessed the consequences of being 

negatively or positively evaluated by peers. Typically, these studies include an initial rating 

trial in which the participants rate others based on a certain criteria. This sets the stage for the 

feedback receipt phase, in which the participants receive “feedback” from others allegedly 

using the same criteria. Despite the participant being led to believe so, the ratings presented 

to them are not genuine. Participants are «rated» on traits such as their attractiveness as a 

work partner (Weerdmeester & Lange, 2019; Wolf et al., 2015), as a conversation partner 

(Spielberg et al., 2015), or a simple first impression (Gunther Moor et al., 2010; Perini et al., 

2018; Powers et al., 2013; Somerville et al., 2010; Vanderhasselt et al., 2018). Similar tasks 

with a romantic pretense also exist, with participants rating and receiving feedback from 

other individuals that match the sexual preference of the participant (Cooper et al., 2012, 

2014; Hsu et al., 2013; Somerville et al., 2006).  

Measuring the outcomes of lab-induced exclusion and rejection 

Outcome measures in exclusion and rejection studies can roughly be organized into 

three different categories: affective, behavioral, and “need depletion”-based measures. 

Self-report measures of affective state are frequently collected in studies using lab-

induced exclusion or rejection. The most commonly used measures is the Positive and 

Negative Affect Scale (PANAS; Watson et al., 1988; see Blackhart et al. 2009 for frequency 

of use statistics). It is also common that exclusion or rejection laboratory studies use self-

developed scales containing between one and ten likert or VAS items assessing the 

participants' affective state (Blackhart et al., 2009). Often seen items in self-developed scales 

are sadness, happiness, feel hurt, feel bad, feel good, and so on (Blackhart et al., 2009). Self-

reports are collected either pre/post the exclusion/rejection induction (e.g. before and after a 5 

minute game of Cyberball), or repeatedly throughout the duration of a task. In social 

feedback tasks, measures are often collected on a high frequency basis, assessing the 

participant’s immediate affective response to each instance of acceptance and rejection (see 

Hsu et al., 2013).  

 7



Behavioral measures typically tap into topics popular within social psychology, such 

as aggression (Rajchert et al., 2017) and pro-sociality (Riem et al., 2013). Twenge et al. 

(2007) and Baumeister et al. (2005) together contain 13 different behavioral tasks used in 

conjunction with the Cyberball task and the Future Alone paradigm. Examples include 

whether the participant is more or less likely to pick up a pen the experimenter dropped (pro-

sociality), more or less likely to blast other participants with loud noises (aggression), or 

whether they are more or less likely to eat cookies high in sugar (self-regulation) as a 

function of social exclusion versus inclusion.  

The third larger group of measures are based on the theory that exclusion or rejection 

threatens four primary needs; meaningful existence, control, belonging and self-esteem 

(Williams, 2002, pp. 60–64). To assess if this is indeed the case, Williams et al. (2000) 

developed the 12-item need-threat questionnaire (NTQ; Williams et al., 2000), initially to be 

used with the Cyberball task (Zadro et al., 2004), but more general versions have been 

developed. The most commonly used version from Zadro et al. (2004) includes four items for 

each need. Examples of included items are  “I did not feel accepted”, “I felt as though my 

existence was meaningless”, and “I felt like an outsider” (from Zadro et al., 2004). In the 

exclusion and rejection literature, the NTQ is sometimes referred to as a measure of mood or 

affect (see Nezlek et al., 2012). However, I will consider the NTQ separate from affect in this 

thesis. This is done as I consider items such as “I did not feel accepted” to be a more factual 

nature, describing the event as it unfolded, not necessarily tapping into any affective 

component. 

Reviewing the effects of lab-induced exclusion and rejection 

Three meta-analyses have reviewed the effects of lab-induced exclusion and rejection 

(Blackhart et al., 2009; Gerber & Wheeler, 2009; Hartgerink et al., 2015). To provide a more 

concise framework for this thesis, I will devote this section to the findings concerning affect, 

as they are directly relevant to the novel task and pilot study described later. Both Blackhart 

and colleagues (2009) and Gerber and Wheeler’s meta-analysis from the same year looked at 

the effect of experimentally induced exclusion and rejection on affective measures. 

Gerber and Wheeler (2009) analyzed 88 studies containing a variety of paradigms and 

a variety of affective outcome measures. The authors found a non-homogeneous (i.e. large 

inter-study variation that cannot be accounted for by sampling error; DerSimonian & Kacker, 
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2007) effect on affective measures with a mean size of Cohen’s d = -.50 when comparing 

excluded/rejected participants to accepted participants or neutral controls. Interestingly, they 

did not find evidence for moderating effects of paradigm type, but there was a significant 

effect of affect scale type, with shorter self-developed scales (d = -0.66) showing a 

considerably larger effect size compared to the PANAS (d= -0.34). The PANAS typically 

contains a wider variety of positive and negative emotions than those typically associated 

with exclusion/rejection (such as the items enthusiastic, active, inspired etc.), so this is 

difference is perhaps not unexpected. The overall conclusion from the authors was that lab-

induced exclusion or rejection induces negative affect (Gerber & Wheeler, 2009, p. 482) 

Blackhart and colleagues (2009) compared excluded and rejected participants with 

accepted participants and neutral controls across 165 studies, finding a weighted random 

effect size of Fisher’s zr of 0.27, indicating a small-to-medium effect (Rosnow, 2003) of 

exclusion and rejection on affective measures. On a -10 to 10 scale, this amounted to a mean 

difference of ~2 between excluded/rejection and non-excluded/rejected participants. 

Moderation analyses revealed that imagined exclusion/rejection (zr = 0.49) produced the 

largest overall effect on affective measures, compared to being left out of a real group (zr = 

0.46), being left out of a possibly real group (e.g. Cyberball; zr = 0.29), as well as re-lived 

exclusion/rejection and anticipated future exclusion/rejection (both zr = 0.21; the term 

“anticipated future exclusion/rejection” refers to the Future Alone paradigm). Although most 

studies included in the meta-analysis by Blackhart and colleagues demonstrated some form of 

effect on the participants’ affective states, the authors concluded that this was primarily a 

small reduction in positive affect, and not an induction of distress. 

While it’s been claimed that Gerber and Wheeler (2009) and Blackhart et al. (2009) 

arrived at contradictory conclusions (Bernstein, 2016, p. 64), I argue that they found exactly 

the same; Both show that experimentally induced exclusion or rejection increases measures 

of negative affect and decreases measures of positive affect, but not in any way makes people 

unhappy or distressed (as in very low affective ratings). Instead, participants report a post-

exclusion/rejection state that is still neutral to positive on the scales used. This is best 

illustrated by converting all affective measures to a scale running from -10 (completely 

negative affect) to +10 (completely positive affect), as done by Blackhart et al. (2009, see 

page 294), finding that participants in the exclusion/rejection condition(s) reported feeling 
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slightly above average (M = 0.95). Gerber and Wheeler (2009) did not include similar 

composite scores, but they did note that the reduction in positive affect was considerably 

larger than the increase in negative affect (p. 477). Additionally, Baumeister et al. (2009) 

reviewed a random selection of papers included in the meta-analysis done by Gerber and 

Wheeler, finding that the five articles they reviewed all showed that participants still felt 

above average following exclusion or rejection. 

 One might question whether it is important that experimentally induced exclusion or 

rejection increases negative affect when effects on other outcomes, such as the need-threat 

questionnaire or behavioral measures of sociality, are robust. The metaanalyses by Gerber 

and Wheeler (2009) and Hartgerink et al. (2015) found large effects of exclusion and 

rejection on both need-depletion (as measures by the NTQ questionnaire), as well as anti-

social and pro-social acts. Clearly, playing Cyberball, being told to anticipate a lonely future, 

or thinking about a friend betraying you does something to participants. It has also been 

argued that the lack of negative affective changes going beyond a neutral state is explainable 

by exclusion or rejection triggering numbness instead of distress (DeWall & Baumeister, 

2006). It is thought that this numbness allows us to withdraw from the source of potential 

distress, similarly to how some experience stress-induced hypoalgesia (decreased sensitivity 

to painful stimuli) following a severe physical trauma. However, this theory is generally 

difficult to test, and hinges on assumptions of overlap between physical pain and “social 

pain” (Eisenberger & Lieberman, 2004; Macdonald & Leary, 2005), which has been 

criticized (Woo et al., 2014).  

I instead argue that the absence of stronger negative effects on affect raises issues 

regarding the validity of the tasks currently used. As mentioned by Blackhart and colleagues 

(2009), finding that people do not report negative affect following exclusion or rejection is 

discordant with our normal understanding of these phenomena. Secondly, as reviewed at in 

the beginning of this thesis, experiences of rejection and exclusion outside the laboratory 

often cause temporary negative affect acutely and sometimes longer-term. Third, the findings 

that experimentally induced feelings of exclusion or rejection trigger strong feelings of loss 

of belonging and meaningfulness, but no negative affective responses, seems peculiar, as one 

would assume that an existence without belonging or meaning would be distressing. 
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To address these potential issues I will review three considerations which I consider to 

be potential explanations for the absence of negative effects on affect going beyond a neutral 

state; the believability of the exclusion or rejection experience, participant engagement in the 

experience, and the meaningfulness of the experience. These three considerations also guided 

the development of a new paradigm, described later.  

Reviewing the effects of lab-induced exclusion and rejection - three points of concern 

Believability of the exclusion or rejection experience 

Concerns have been raised regarding the believability of some of the currently used 

experimental manipulations of exclusion or rejection (Wirth, 2016). Statistics on suspicion 

are rarely reported (Gerber & Wheeler, 2009, see page 474). However, I was able to identify 

four recent doctoral theses that properly quantified whether participants believed they were 

interacting with others in the Cyberball task. Fifty-seven percent (Van der Plas, 2011, p. 105), 

47.5% (Sleegers, 2017, p. 108), «most» (Rajchert, 2015, p. 710), and 53% (Harms, 2015) did 

not believe that they were interacting with other players. In the original Cyberball-study by 

Williams et al. (2000), this number was 7%. However, at the time the first Cyberball-study 

was conducted, less than half of US households had access to the internet (Newburger, 2001). 

Since then, the average level of understanding of how digital environments work have greatly 

increased, potentially making the pretense that two other players instantly connect to play a 

ball-tossing game less believable (see Kassner et al. 2012 for a brief discussion).  

The apparent lack of believability in the Cyberball manipulation may seriously impact  

the experimental realism of the task (Aronson & Carlsmith, 1968). Concerns about the 

mundane realism of the task has also been expressed (Vorderer & Schneider, 2017, p. 246). 

Mundane realism refers to whether the experimental situation is similar to real-life situations 

(Aronson & Carlsmith, 1968). One would assume most people do not participate in ball-

tossing games with two random strangers that often. Together, the apparent lack of both 

experimental and mundane realism raises concerns regarding the external validity of 

Cyberball (Wirth, 2016), and potentially serves as an explanation for why the task does not 

produce a strong affective effect. 

Others have argued that the believability of the Cyberball game is largely irrelevant, 

as exclusion in the game is detected by a quick and crude visceral system which bypasses any 

logical analysis of the situation (Reis & Sprecher, 2009, p. 1185). However, experiences from 
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other sub-fields within social psychology have shown that having participants suspect or 

know the goal of the study undermines the authenticity of the behavior produced. In a short 

review of 14 studies on conformity, Hertwig and Ortmann (2008a, p. 73) found that suspicion 

significantly moderated the degree of conformity in ten out of the 14 studies, with medium-

to-large effect sizes. The effect was even stronger when participants received tip-offs 

regarding the true purpose of the experiment, with the authors summarizing that “The more 

concrete the foreknowledge, the more it affects participants’ behavior” (p. 76). Believability 

of experimental manipulations has not seen much empirical attention outside the study of 

conformity, but it has been argued that similar issues exist within the field of moral 

psychology, which typically uses stylized thought experiments to assess moral reasoning. 

During one such study, 63% of participants audibly laughed at one of the hypothetical 

dilemmas (Bauman et al., 2014). Although there is no direct evidence to date indicating that 

participant behavior in the Cyberball task is moderated or mediated by suspiciousness, 

findings demonstrating low believability do challenge the generally well-accepted premise 

that social psychologists should strive to achieve experimental realism and high external 

validity (Aronson & Carlsmith, 1968).  

As for other paradigms, it is difficult to get a reasonable estimate of participant 

suspicion, as suspicion probes are rare (Gerber & Wheeler, 2009). I was unable to identify 

any papers using the Future Alone paradigm which quantified suspicion beyond stating that a 

smaller number of participants were removed from the final analysis. It is not known whether 

the remaining participants were wholly unsuspicious, or had some degree of suspicion, and if 

this influenced their behavior. For tasks using imagined or hypothetical rejection, there are 

also issues of believability, since participants are aware their emotions do not arise from a 

current event. 

Participant engagement 

In their meta-analysis, Blackhart et al. (2009) found that evidence points to imagined 

exclusion or rejection producing somewhat larger effects on affective measures than other 

common methods of inducing an experience of the same phenomena. Typically these studies 

will demand a substantial commitment from the participants, getting them to read longer 

scripts, use mental imagery to imagine negative experiences, provide personal information, 

and so on. This places a much larger demand on participants than the shorter computer-based 
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tasks, such as Cyberball. It is possible that the greater effects of imagined exclusion/rejection 

are not down to the imagining per se, but rather a benefit of the time spent engaging with the 

task.  

Hsu and colleagues (2013) found large effects on a single-item affective measure 

using a romantic rejection task which required substantial engagement from the participant. 

Participants submitted an online profile which included a list of their interests, a short 

paragraph of their positive qualities and a picture of themselves. At the same time, they were 

asked to select 40 profiles of preferred-sex individuals that they were interested in, from a 

pool of 500 profiles. In a later session, they were presented with blocks consisting of either 

positive or negative feedback from the 40 selected profiles. Despite being told that the 

feedback was not genuine, participants still reported feeling considerably “sad and rejected” 

following the rejection block, and “happy and accepted” following the acceptance block. It is 

possible that the considerable amount of time participants had to invest in the task 

contributed to the large effect. 

This result should be interpreted with some caution, however, as conflating the two 

constructs “sad” and “rejected” into “sad and rejected” forces people to say they felt sad if 

they felt rejected, and vice versa, potentially creating an artificially large effect on affective 

measures. Additionally, telling the participants that the feedback was non-genuine may 

increase demand characteristics, as it is now obvious to participants what the researchers are 

looking for. This problem reflects a more general issue with imagined rejection scenarios; the 

researchers have to state directly to the participant that they should feel rejected. As so, it is 

difficult to discern whether the larger effects found in imagined rejection studies are down to 

increased engagement, or if they are simply the result of demand characteristics. However, I 

do consider it at least plausible that increased participant engagement may induce a larger 

affective response.  

Meaningfulness of the exclusion or rejection experience 

Are some experiences of exclusion or rejection stronger than others? Being rejected 

by a highly attractive partner would likely feel very different from being denied the ball in a 

ball-tossing game. However, in the laboratory, a dodo-bird effect (Rosenzweig, 1936) seems 

present, where some common factor inherent to all exclusion or rejection paradigms produce 

outcomes that are satisfactory to researchers. Direct comparisons between paradigms are few, 
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as labs tend to commit to one paradigm (Blackhart et al., 2009). In one of the few 

comparative studies in the literature, Bernstein and Claypool (2012) found that the Cyberball 

task produced less sense of belonging (as measured by the NTQ) and a larger reduction in 

positive affect than the future alone paradigm, within the same participants. However, it’s 

worth noting that the researchers did not find any effects of the Future Alone paradigm at all, 

which is uncommon in the published literature. Godwin et al. (2014) found that participants 

exposed to their self-developed O-Cam paradigm reported a larger total “need depletion” (i.e. 

higher scores on the need threat questionnaire), when compared to Cyberball and the future 

alone paradigm, which did not differ. Sadly, no affective measures were collected. Ren et al. 

(2016, p. 14) conclude that while it’s likely that different paradigms tap into different parts of 

the exclusion experience, the exact differences are not known, and more paradigm-to-

paradigm comparisons should be conducted.  

Some studies do, however, demonstrate larger effects on affective measures than what 

is normally found in experimental studies of exclusion or rejection. Kross and colleagues 

(2011) found a large difference in mean self-ratings of “feeling good” in a study where 

participants were first shown a picture of an ex-partner who had recently dumped them, 

before being asked to imagine an instance of rejection involving that person (Ex-partner 

trials: M = 1.72, SD = 0.36, control trials with images of a friend: M = 4.23, SD = 0.41, rated 

on a 1-5 scale). Similarly, Besser and Priel (2009) found large effects on negative mood (ηp2 = 

.75), dysphoria and expressions of anger, in a study where participants in a committed 

relationship had to read 10 pieces of written material depicting their partner rejecting them or 

betraying them.  

I note, again, the potential issue of demand characteristics as these are studies based 

on imagined rejection, but I also consider a second possible explanation for the larger-than-

normal effects; the perpetrator of the (real and imagined) rejection was someone close to the 

participant. For nearly all of the paradigms described in the “experimental manipulation of 

social exclusion and rejection”-section, the perpetrators of the exclusion or rejection will be 

complete strangers to the participant. However, the usefulness of the methodology used in the 

studies by Kross et al. (2011), and Besser and Priel (2009), is somewhat limited by the 

specific samples needed (either recent unwanted break-up or long-term committed partner). A 

potential resolution to this issue could be to have participants imagine themselves being 
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“betrayed” or rejected by a friend instead of a romantic partner. A recent study by Rajchert et 

al. (2019) tested this notion by having participants reading scripts depicting either rejection 

by a friend or rejection by a stranger. Participants reading the “friend scripts” reported 

significantly more negative emotions. However, this difference was in practical terms very 

small (≈0.20 on a 0-5 scale), indicating that imagined rejection by a friend is perceived as 

less effective compared to romantic rejection. 

For ethical reasons, laboratory tasks cannot fully match real life rejection or exclusion 

in terms of duration or importance to the individual, and this is why painful experiences such 

as romantic breakups are studied using imagination or in observational studies after real 

world break-ups. However, the recent emergence of dating apps provide another line of 

investigation for the same phenomena, and is suitable for laboratory study. 

The present study 

Aims and hypotheses 

Here, my aim was to create a social rejection task that was believable, engaging and effective. 

The task was designed to be a part of a larger study investigating how distress alters opioid 

drug effects and abuse liability, specifically how opioid effects are altered by pre-drug social 

distress induction (Leknes et al., 2018). This context imposed some requirements on the task. 

First, it needed to produce a large affective response, as the rationale for including the task 

was to look at interactions between affective responses and both the administration of an opi-

oid drug, and a social stress induction. Secondly, it needed to be fMRI compatible, suitable 

for a repeated measures design, and of relatively short duration, as it were to be used together 

with several other tasks.  

As a starting point, we used a social feedback task with a romantic context as de-

scribed in an unpublished work by Lee et al. (2018), who gave us permission to adapt the ma-

terials. In it, participants create their own dating profile, rate other profiles, and receive rat-

ings on their own profile. The task had been successfully piloted and preliminary analyses 

indicated that the task produced strong affective responses, both positive (after acceptance) 

and negative (after rejection). However, the visual appearance of the task did not fit with our 

idea of an engaging and immersive task. The original task also collected a high number of 

ratings after each feedback task, and I worried that this could interfere with the desired effects 

of the feedback presented to participants. A believable task that modern day participants 
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would find meaningful should resemble an actual app rather than a typical psychology exper-

iment. 

I fully redesigned the task, creating a graphic design which mimics a dating app. I 

reasoned that the rejection and acceptance trials would be more believable when delivered in 

a context similar to real-life contexts where people frequently experience rejection and reject 

others (Pronk & Denissen, 2020), increasing both experimental and mundane realism, follow-

ingly increasing external validity. Applications such as Tinder have a large number of users in 

most western countries (Neyt et al., 2020), and the basic premise and structure of such apps 

are fairly well known even to non-users (Hobbs et al., 2017). In general, all choices made re-

garding the visual appearance of the task was informed by the assumption that having a task 

more closely resemble its real-life analogue will increase the validity of the task (Brunswik, 

1943). I also chose a name reminiscent of other dating apps: findr.  

To increase participant engagement, the findr task has three separate phases all requir-

ing input from the participant (profile creation, profile ratings and profile feedback). To in-

crease the meaningfulness of the task, in addition to the use of a romantic rejection task, 

feedback aimed at both the physical appearance and the personality of the participant is in-

cluded. Recent work by Gao et al. (2019) demonstrated large inter-individual differences in 

the perceived affective value of different types of feedback, with some finding feedback ad-

dressing either personality or appearance as particularly salient. By including both appear-

ance-related and personality-related feedback, a larger number of participants might show a 

larger affective response to the rejection trials.  

I hypothesize that the task will elicit a robust affective response, with acceptance 

feedback eliciting a positive affective response, and rejection feedback eliciting a negative 

affective response going beyond a reduction in positive affect. Secondly, based on the idea 

that participant engagement influences the affective response to acceptance and rejection, I 

believe that participants who spend more time engaging with the task, operationalized as the 

time spent creating their "dating" profile, will demonstrate stronger affective responses when 

receiving feedback. However, I note that the task has only been implemented in a small pre-

pilot, and the limited data material available entails that any inferential analysis should be 

viewed as exploratory.   
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In a recent review of experimental manipulations in social psychology, Chester and 

Lasko (2019) highlight the importance of piloting a task prior to implementation in later hy-

pothesis testing, specifically separately piloting tasks to be included in larger projects. In ac-

cordance with this idea, a further standalone validation of the task was planned for March 

2020.  However, following the onset of COVID-19 infections in Norway, all labs at the Uni-

versity of Oslo were closed indefinitely at the 12th of March 2020 (B. Lau, personal commu-

nication, March 12, 2020).  At the time of the lab closure, no participants had completed the 

separate pilot study. However, for the purpose of this thesis and to guide future work on our 

task, all material from the study will be described in full, labeled “behavioral pilot”.  The 

larger study in which the task was initially implemented will from now on be labeled “pre-

pilot”.  

Materials and methods 

Social feedback task 

General description 

The task is a social feedback task with a romantic context. Participants first create a 

“dating profile” at home, containing of a short text about themselves and a photo. At the 

beginning of each lab-session, they rate profiles with a layout identical to the profile they 

created themselves. Later in the same lab-session, they receive feedback from the same 

profiles they rated on that day. Feedback is shown to the participants when they are inside the 

MRI scanner.  

Profile creation 

Several days before their first session, participants create an online “dating profile”, 

consisting of a short blurb about themselves (≈50-100 words; interests and positive positive 

qualities) and a photo of themselves that they like, via Nettskjema - the web survey tool de-

scribed in the preceding section. They are told that the profile will be viewed and rated by 

others, and that they will both rate others and receive their feedback at a later stage. This in-

formation was given as I considered it likely that people would be more willing to spend time 

on their profile if they knew from an early stage that it would be rated by others. In addition 

to the profile, subjects also submit their age, gender, sexual preference and their preferred age 

for a potential partner (“30 and below”, “30 and above” or “all ages”). All profile data is 

 17



stored using the University of Oslo’s services for sensitive data (TSD), and is never seen by 

anyone other than the researcher. 

In the version developed by Lee et al., only single participants between the ages of 18 

and 24, interested in “forming a romantic relationship”, were included. To improve the ap-

plicability of the task beyond people actively in search of a potential partner, we instructed 

participants to imagine 

themselves creating a 

profile on a dating page 

as if they were “interest-

ed in finding a partner”,  

as done by (Hsu et al., 

2013). Participants were 

informed that the pur-

pose of the task was to 

assess how people re-

spond to “evaluating 

others, and being evalu-

ated by others”,  deliberately avoiding the use of the word “rejection”.  

Stimulus profiles 

The profiles presented to the participants were written by me and randomly matched 

with a common Norwegian name, before being matched with a photo fitting the name and 

blurb. 112 profiles were made in total. Images were obtained from three different sources: 

Lee et al. (2018), the UCF CRCV selfie database (Kalayeh et al., 2015), and a set of images 

collected by our own lab using the University of Oslo online service for sensitive data (TSD). 

Images were deemed usable if they contained a clear picture of a person in an informal 

setting, without potentially identifiable features such as company logos or university 

merchandise. The informal setting was key to ensuring a realistic look for the findr “app”. 

Other romantic rejection studies have used formal headshots in stimulus profiles (see Cooper 

et al. 2012, Yttredahl et al. 2018). However, this would have looked out of place in the findr 

context. Participants submitting pictures to our lab were asked to use the picture they would 

have used if they should have signed up for a new online dating service. For the image 
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Fig.	2:	Introductory	screen	for	both	the	ra;ng	and	the	feedback	sessions.	Cat	drawing	
taken	from	the	free-to-use	image	database	Pixabay	(Pixabay,	2018)

https://paperpile.com/c/PHhvLs/PS2E
https://paperpile.com/c/PHhvLs/PS2E


collection we specifically targeted individuals without a strong connection to the city of Oslo, 

in order to reduce the risk of recognition by other participants. Names and images were 

selected to match the ethnic makeup of Oslo, and images depicted individuals between the 

ages of ≈18 and ≈50.   

Rating task 

In the rating session, participants are instructed to rate profiles similar to the ones they 

created themselves. To increase believability and immersion, the ratings were done in a 

software made to resemble a modern dating app, such as Tinder and Bumble, which are based 

on similar patents (Rad et al., 2017). It features a bright blue interface with an 

anthropomorphic cat as a logo (see fig 2). Following the introductory screen in fig 2., detailed 

on-screen instructions for the functionality of the findr-program are given, and participants 

choose from which gender(s) they wanted the profiles to be selected (male, female or both). 

The rating task has no time limit, instead participants are asked to rate the predetermined 

number of profiles until presented with a farewell screen. Participants are informed that the 

people depicted in the profiles have already viewed and rated the participants profile, and that 

the participant will see this feedback later.  

Participants rate profiles on four parameters (see fig. 3); “Do you like x?” (thumbs 

up / thumbs down), “How attractive do you think x is?”, “How well do you and x fit 

together”, and “What do you think about x?” (by clicking a list of adjectives or typing custom 

feedback). Ratings of attraction and fit were done using 0-10 VAS-scales. During the last 

section of each rating trial (fig. 3d) participants give feedback by selecting on a list of 24 

predefined adjectives used to describe others, 12 positive (green text) and 12 negative (red 

text). The general structure and sequence of the rating task is similar to the one used by Lee 

and colleagues, with the compatibility rating and the option of providing custom feedback 

added to make participants engage more with the profiles, and create an expectance of 

reciprocity as in Hsu et al (2013).  

During initial pre-pilot testing, the positive adjectives that participants could use as 

feedback were “funny”, “sexy”, “friendly”, “cute”, “creative”, “warm”, “attractive”, “caring”, 

“ambitious”, “reliable”, “sincere” and “pretty”. The negative alternatives were “boring”, 

“simple”, “plain”, “cold”, “weird”, “homely”, “selfish”, “fake”, “lazy”, “dishonest”, “ugly” 

and “unattractive”. Participants could also type their custom own feedback. Words were 
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initially chosen based on the work by Lee and colleagues. However, following ratings and 

debrief information from the four initial participants, we replaced a selection of words that 

the participants reported to be either ambiguous or difficult to comprehend. Additionally, 

“sexy” was replaced as participants rated it negatively even though it was framed as positive. 

At this point, “sexy” was replaced with “cool”, “ambitious” with “likable”, and “reliable” 

with “interesting”. Similarly, in the negative category “lazy” was replaced with “annoying” 

and “cold” with “unlikable”.  

Including adjectives that the participants considered as ambiguous or difficult to 

understand would likely harm our efforts to make the feedback be perceived as meaningful to 

the participant. To aid us in adding adjectives that participants consider effective, we decided 

to run a poll separate from the pilot study. For the poll we included the 24 adjectives still 

included after the replacements mentioned in the previous paragraph was done, in addition to 

26 other adjectives we considered suitable. We asked friends and acquaintances of lab 

members to rate them. The procedure and results from the poll will be described later, using 

the “poll” header.  

Feedback task 

The interface of the software used for the feedback task is identical to the rating task 

(see fig 4.). Participants receive feedback from the same profiles they had previously rated. 
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Fig.	3:	Ra;ng	task,.	(a)	Profile	presenta;on	(image/blurb)	and	thumbs	up/thumbs	down	ra;ng.	(b)	ASrac;veness	ra;ng	
(0-10).	(c)	“Compa;bility”	ra;ng	(0-10).	(d)	Adjec;ve	selec;on.	Custom	text	appears	under	the	image	to	the	leU.		
WriSen	consent	was	obtained	to	publish	the	likeness	in	this	image.	



Feedback is pseudorandomized for each trial, although in total 50% of trials are positive and 

50% are negative for each session. At the beginning of each trial, a random number between 

0 to 4 (negative) and 6 - 10 (positive feedback) is drawn using the Python randrange 

function. The number is presented to the participant as their attractiveness rating, and 

determines whether a thumbs up or a thumbs down is presented, and from which word-pool 

the feedback is be drawn (positive or negative). For the initial four participants in the pre-

pilot, the range was 0 - 3 and 7 - 10. However, after one participant reported the frequency of 

extreme values as suspicious, the range was increased. The decision to not use ratings 

between 4 and 6, which we consider within the range of neutral feedback, was taken to create 

a clear contrast between acceptance and rejection for later analysis. Participants received 

positive or negative feedback from the same profiles they had previously rated, and on the 
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same parameters they have rated others, except for “how well do you and x fit together”, 

which was only included in the rating task to increase task engagement. 

Affective response rating scale 

Affective response ratings were collected after each trial using a single VAS-scale 

with the instruction “How do you feel now?” (see fig. 4e). The scale was anchored by two 

emojis, Sad Pensive Face (Emojipedia, 2010) and Face With Starry Eyes (Emojipedia, 2017), 

with the marker starting in the middle of the scale. The decision to use emojis was informed 

by three considerations. First, in an attempt to avoid demand characteristics, we refrained 

from using biased wording such as “bad” or “rejected”. While it is common to do so in the 

field of exclusion and rejection research, it may serve as a tip-off to the participant regarding 

the true purpose of the experiment. Secondly, we surmised that we might be able to capture a 

wider understanding of the positive and negative responses to feedback (see Kaye et al., 2017 

for a short review on the use of emojis in research on affective states). Emojis were recently 

used by Del Pirro et al. (2018) to provide an “intuitive test that could be completed rapidly 

without relying on the cognitive processes required for the verbal description and 

interpretation of emotional states” (p. 5183). Third, we wanted to obtain measures of 

affective responses to every trial. Having the participant do several ratings for each trial 

would greatly extend the duration of each feedback session, especially since the task was 

performed inside the MRI environment. Additionally, collecting large numbers of the same 

ratings has been shown to produce erratic and unreliable responses as time goes on (Bradley 

& Daly, 1994). Instead, we opted to use one single item, obtaining an immediate “snapshot” 

of the participants affective response, avoiding having to restrict ourselves to two statements, 

yet still clearly specifying one item as positive and the other as negative. Emojis are well 

suited for this purpose as the affective state they portray are processed quickly (Kaye et al., 

2017). In the material we were provided by Lee et al. (2018), 12 self-reports of different 

emotions were collected for each feedback trial, in addition to a body silhouette, on which 

participants drew where they most felt the different emotions. This was considered excessive 

for our purpose. 

Task-specific validation questionnaire 

 To compliment the task, I created a questionnaire specifically addressing the three 

considerations discussed in the introduction (believability, engagement and meaningfulness). 
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This work was informed by task 

validation guidelines from Chester 

and Lasko (2019), and suspicion-

probing guidelines from (Blackhart 

et al., 2012). All questions are 

listed in fig. 5, scored using a 1-7 

likert scale. I would like to note 

that this questionnaire was created 

for the behavioral pilot, which 

could not be completed due to lab 

closure. Accordingly, no data has 

been collected using this 

questionnaire.   

Task-specific debrief 

 During debrief, all participants 

were informed that profiles were 

made by the researcher, and that the feedback given was not genuine and simply the result of 

a script creating either a positive or a negative feedback-trial. Additionally, they were 

informed that only one researcher had accessed and viewed their profile. Participants were 

also asked whether they experienced any distress as a result of the task.  

Programming and software 

The profile creation page, submitted to participants in a link, was made using the 

HTML drag-and-drop web survey tool “Nettskjema”, developed by the University of Oslo. 

All data collected using this tool was stored using the University of Oslo’s (UiO) services for 

sensitive data (TSD), an isolated infrastructure for storing and processing sensitive research 

data, developed at UiO (Azab & Domanska, 2016). 

In the work done by Lee et al., the rating and feedback tasks were implemented in E-

Prime 2.0 (E. Schneider & Zuccoloto, 2007). I re-programmed both tasks from scratch using 

PsychoPy 3.2.4 (Peirce, 2007), an open-source Python-based software package. This decision 

was based on Python more easily accommodating the aesthetic and structural changes needed 

to make the tasks a more immersive experience for the participant. PsychoPy also offers an 
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Fig	5:	Self-developed	ques;onnaire.	All	ques;ons	are	presented	on	a	1-7	

Likert	scale,	except	the	last	two	ques;ons	which	are	open-ended.	Sub-

headers	are	not	presented	to	par;cipants.	



online Javascript-based repository, enabling tasks to be shared online (pavlovia.org; Peirce et 

al., 2019). A separate Javascript online-version of the task was created and tested, and is 

available through the Pavlovia repository. Psychopy is an open-source, free to use software - 

the use of open-source formats have been highlighted as an important step in improving the 

reproducibility of experiments (Buck, 2015). 

Data collection 

Poll 

Poll data for the separate “adjectives poll” was collected using the survey tool 

Qualtrics (Qualtrics, Provo, UT). The poll was distributed to members of our lab and via 

social media.  

Pre-pilot 

The findr task was implemented as a part of a mixed-design fMRI 

psychopharmacological study, consisting of two 3-hour sessions per subject. The study was 

approved by the Regional Health and Ethics Committee (2018/672 REK sør-øst D).  At the 

time of lab closure, the study was in a piloting phase. Participants were randomly assigned to 

received either an infusion of the µ-opioid receptor (MOR) agonist morphine, or a saline 

infusion, receiving the same agent in both sessions. Participants were also assigned to either a 

social stressor-task (The Trier Social Stress Test; Kirschbaum, 1993) or a neutral control, in a 

randomized counterbalanced fashion. During the sessions participants completed other tasks 

and questionnaires, but this paper will only review data from the findr task. All participants 

completed all three phases of the task (profile creation, rating session and feedback sessions) 

Behavioral pilot 

A within-subjects repeated measure study was planned in order to assess the 

performance of findr outside of the context of the full pre-pilot procedure. Overall, the 

behavioral pilot was designed to mirror the pre-pilot, including the use of two feedback 

sessions separated by at least 2-3 days. The task validation questionnaire described above (fig 

5.) was specifically designed for this separate pilot, allowing a direct test of the three 

assumptions discussed throughout this thesis (believability, engagement and meaningfulness). 

Additionally, a number of trait questionnaires were added to look for trait-based moderators 

of the affective response to feedback. These will be covered in the “procedure” section.  
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Participants 

Poll 

Sixty-two respondents completed the poll. For 34 of these, data on age and gender 

was collected (eight male; age x̄, = 38, SD = 7, range 20-57). Demographic data for the 

remaining 28 respondents was missing due to fields collecting this information being added 

only half-way through the data collection.  

Pre-pilot 

Ten participants (three male; age x̄ = 28, SD = 12, range 20-59) had completed the 

feedback task in both sessions at the time of lab closure. A further four participants had 

completed the task in one session only (total: n = 14, six male, age x̄, = 29, SD = 11, range 

20-59). Participants were recruited through posters and mailing lists at the University of Oslo 

and local hospitals. All participants were screened for any current or previous psychiatric 

illness using the Mini-International Neuropsychiatric Interview (MINI; Leiknes et al., 2007; 

Sheehan et al., 1998), as well as for MRI and drug safety. Participants provided written 

consent before beginning the first session.  

Behavioral pilot 

No data was collected for the behavioral pilot. I planned to include 50 participants. 

Participants were recruited through posters and mailing lists at the University of Oslo. No 

psychiatric screening interview was deemed necessary. An amendment to the overall study 

ethics was prepared (2018/672 REK sør-øst D), including a simplified consent form. At the 

time of the lockdown, 19 individuals had confirmed their participation, and a further 8 

completed the initial profile creation session online. 

Procedures 

Poll 

Poll participants were sent a link to the online Qualtrics survey. Respondents provided 

information on age and gender, before being asked to imagine that the words were given as 

feedback in a dating app, and to rate all fifty words on a VAS-scale going from 0 (very 

negative valence) to10 (very positive valence) to 

Pre-pilot 

Both sessions took place at Oslo University Hospital, Rikshospitalet. Each session 

lasted approximately 3 hours. See fig. 6 for full timeline and all events. Upon arrival 
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participants were greeted, and seated in a secluded section of the Intervention Centre at the 

hospital. After obtaining informed consent, an experimenter demonstrated the profile rating 

task on a laptop before handing the computer over to the participant The initial four 

participants rated 40 profiles in total for both sessions, subsequent participants (n=10) rated 

54 profiles. This adjustment was made as we, on a participant-to-participant basis, worked on 

optimizing the duration of the fMRI feedback task. 11 of the 14 participants rated the full 

number of profiles in the first session, and therefore did not rate any profiles in their second 

session. However, this was changed during the last stages of the pre-piloting. The last three 

participants did the rating task in both sessions, rating 27 profiles in each session, for a total 

of 54. This redesign was done to better balance the duration of each session and to make the 

rating task seem more strongly connected to the feedback task, adding an element of 

reciprocity and increasing the expectancy value of the ratings. Doing the ratings and 

receiving the feedback on the same day would likely increase the chance of the participant 

remembering which rating they gave to a certain profile, allowing us to better assess if and 

how the ratings influenced affective response measures.  

Other tasks and events 

Following the completion of the rating task, participants were moved to another 

section of the hospital where they were exposed to either the TSST or a matching control 

 26

Fig	6:	Timeline	of	all	tasks	and	events	included	in	the	pre-pilot	data	collec;on.	Events	relevant	to	the	social	feedback	task	
are	highlighted	in	blue.	



task, and subsequently given an intravenous infusion of either 

morphine or saline. Both these events are described in separate 

sections below.  

Participants performed three separate tasks while inside the 

MRI-scanner, occurring after the drug administration. The three 

tasks were a) an effort-based task where the participant could press 

a button to obtain either a small amount of the drug previously 

administered, or a small amount of money, with increasing 

difficulty, b) the findr feedback task, and, c) a probabilistic selection 

task similar to the Iowa Gambling Task (Bechara et al., 1994).  

A questionnaire containing 24 items assessing state effects, 

both positive and negative (see fig. 7 for all items), were collected 

before and after each event, eight times in total. All items were 

presented in the format “Right now I feel …(item) “. Responses 

were recorded using 0-10 electronic visual analogue scales (VAS) in 

PsychoPy3, anchored by “not at all” to the left and “very much” to 

the right.  Notably, participants completed this questionnaire both 

shortly before and shortly after the social feedback task, which 

allowed us to assess overall state effects of the feedback task. This 

data will be referred to in the analysis as “overall affective state”. 

fMRI-compatible feedback task 

To comply with the repeated measures design of the pre-

pilot, participants underwent the feedback task at two separate ses-

sions. Participants who rated all profiles in the first session received feedback from half of 

those in the first session and the other half in the second session. Participants who rated pro-

files both sessions, received feedback from the same profiles they had rated on that day. 

In the pre-pilot, participants received feedback while inside the scanner. Each feed-

back trial consisted of three phases, an anticipatory phase (fig. 4a; 5 seconds), a feedback 

phase (fig. 4b-d; 3.3 seconds each), and an affect rating phase (fig. 4e, 5 seconds) all separat-

ed by a blue screen containing a fixation cross of jittered duration (Mean duration = 4.26 sec-

onds, SD = 1.18, min = 3.0, max = 8.4; fig. 4f). The anticipation cue was modeled after 
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Fig.	7:	VAS-based	state	
ques;onnaire,	collected	
eight	;mes	in	the	pre-pilot.	
All	items	were	preceded	by	
“right	now	I	feel	…”.	
Responses	were	collected	
both	shortly	before	and	
shortly	aUer	the	findr	
feedback	task.	



Spielberg et al. (2015), allowing us to assess differences in neural activation before and after 

receiving feedback. 

In the scanner, participants used a button pad to move the affect-rating VAS-slider, 

depicted in fig. 4e.  From the initial starting point at the center of the scale, 10 left button-

presses moved the indicator to the maximum negative affect, and 10 right button-presses 

moved the indicator to the maximum positive affect. The use of a button pad was an ad-hoc 

solution created as a result of a hardware malfunction involving the more commonly used 

response grips. We note that this was not an ideal solution, as button pads does not allow the 

slider to move continuously while a button is held down. As so, participants had to spend 

more effort moving the slider, making it harder work to provide a more “extreme” rating.  

Pre-pilot debrief 

The participant was debriefed following completion of the second session. The 

debriefing included open-ended questions about their experience of the study. Before leaving, 

participants were reimbursed NOK 350 for each session they attended, NOK 700 in total. 

Adjustments to the research protocol were made continuously on a participant-to-participant 

basis. As a result of these adjustments, not all participants performed the tasks listed in figure 

6 in the exact same order. In the pre-pilot, questions assessing the task were not yet 

standardized, as the task-specific questionnaire (fig. 5) had not yet been implemented. 

Comments from participants presented in the result section are notes from open-ended 

questions asked during debrief. 

Stress induction 

The Trier Social Stress Test (TSST; Kirschbaum et al., 1993) was used to induce 

temporary distress, with the “placebo TSST” developed by Het et al.(2009) used as the non-

distressing control condition. The TSST is a laboratory paradigm designed to induce 

psychosocial stress, reliably producing both self-reports of stress and stress-related 

physiological effects such as increased heart rate and increased stress hormone secretion. The 

TSST consists of a five minute presentation and an arithmetic task, performed in front of a 

non-responsive panel. A “re-stressor” was also introduced, with the participant doing a new 

version of the arithmetic task while inside the scanner. This was done to ensure that stress 

was reinstated sufficiently to enable exploration of interaction effects between the stress 

conditions and drug manipulations on outcomes of the three tasks done in the scanner.  
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Drug administration 

A separate dose calibration pilot was run prior to the pre-pilot in order to determine 

the adequate dosage of morphine. The aim was to induce strong enough effects to make a 

noticeable state change without adverse side effects or sedation. 7.5 mg/70 kg intravenous 

infusion over 5 minutes produced mild effects that were not considered sedative or aversive 

by the pre-pilot participants, and consequently this dosage was deemed appropriate for the 

next stage of piloting. In both the pre-piloting and the piloting phase, drug administration was 

overseen by either an anesthetist or an anesthetic nurse, to ensure the safety of the participant 

throughout each session.  

 Imaging specifications 

Images were acquired using a 3.0-Tesla Philips Ingenia MRI scanner equipped with a 32-

channel head coil. High- resolution T1 weighted images were acquired for anatomical 

reference and co-registration (voxel size 1 x 1 x 1mm, TR/TE 4.7/2.3, 184 slices, field of 

view (FOV) 256x184, overlapping slices). For the feedback task, each participant underwent 

gradient echo, echo-planar-imaging (EPI) functional scans, each lasting approximately 15 

minutes, with 408 volumes collected in total. The following parameters were used for all 

functional scans: 3 x 3 x 3mm voxels, TR= 2208 ms, TE= 30 ms, flip angle 80°, FOV 240 x 

126mm. Forty-two transverse slices were collected (phase encoding direction from anterior to 

posterior) parallel to the anterior-posterior-commissure (AC-PC) axis. During piloting, it was 

discovered that a movement correction filter built into the scanner software created 

movement artifacts in the data. The quality of the fMRI-data was therefore considered 

insufficient for any meaningful analysis to be included in this thesis.  

Behavioral pilot	

	 See fig. 8 for full timeline. Testing was scheduled to be done at the Institute of 

Psychology at the University of Oslo. Participants were to rate and receive feedback from the 

same profiles on the same day, similar to the change we adapted in the latter stages of the pre-

pilot. To assess whether outcomes of the social feedback task were associated with specific 

traits or psychopathological symptoms, we were going to collect the following questionnaires 

online: 

● The Beck Depression Inventory–II (BDI-II; Beck et al., 1996, translation by Skule, 

2017) 
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● The Beck Anxiety Inventory (BAI; Beck & Steer, 1988, translation from Nordhagen, 

2001) 

● The Relationships Questionnaire (RQ; Bartholomew & Horowitz, 1991, translation 

from Haga, 2011) 

● The General Belongingness Scale (GBS; Malone et al., 2012, own translation) 

● Brief Fear of Negative Evaluation (BFNE; Leary, 1983, own translation) 

● Big Five Inventory, 44 items (BFI; John & Srivastava, 1999, translation from Engvik 

& Føllesdal, 2005) 

The University of Oslo’s online service for sensitive data (TSD) provided storage for all 

questionnaire data from the online session (participant’s profile and all trait questionnaires). 

Each session was scheduled to last ≈30 minutes. Participants were to do the same 24-item 

questionnaire used in the pre-pilot (see fig. 7) before the rating task, between the rating task 

and the feedback task, and after the feedback task (three times each session). This was done 

to get an indication of the overall effect of the task on the participants affective state. 

Similarly to the pre-pilot, participants were to be debriefed at the end of the second session, 

doing the task validation questionnaire (see fig. 5) shortly before debrief. Reimbursement of 

NOK 100 would be provided at the end of each session. 
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Fig	8:	Timeline	of	all	tasks	and	events	included	in	the	behavioral	pilot	data	collec;on.	



Analyses 

Poll 

Poll results were assessed using descriptive measures. Mean valence and standard 

deviations were calculated for all items, as well as differences in mean valence between 

males and females. Pearson’s correlation coefficient’s between age and valence ratings was 

calculated for all items.  

Main analyses 

The effects of feedback on affective responses were analyzed with linear mixed 

models using the lme4 package in R (Bates et al., 2007). However, before models were 

specified, I conducted a multicollinearity analysis of the three types of feedback given to the 

participant; thumbs up/down, attractiveness rating and the word/adjective feedback. This was 

done as I assumed the influence of these three parameters on the dependent variable 

(affective response) would be highly correlated, leading to multicollinearity issues if they 

were added to a model together, with each parameter contributing little unique information 

(Lavery et al., 2019). The degree of multicollinearity between the three parameters was 

assessed using the vif function from the car package in R (Fox et al., 2012). This assessment 

revealed that the effects on the three different feedback parameters on affective measures 

were highly correlated and multi-collinear  (r > 0.9, VIF > 10,  between all three parameters). 

As a result, only the thumbs up / thumbs down feedback was added to any model. I assumed 

the “thumb” feedback parameter to be the one most salient to the participant, as it is the first 

one shown, and as it leaves little room for interpretation. 

Model 1 - Main effect of rejection and acceptance 

To test the hypothesis that the findr feedback task would produce a strong affective 

response, a model was specified containing the feedback “thumb” given to the participant 

(thumbs up (acceptance) or thumbs down (rejection)) as a fixed factor, and a by-subject 

random intercept accounting for individual differences in general affective response across 

trials. This model will be referred to as model 1.  

Model 2 - Effect of participant engagement, gender and age 

To test the hypothesis that participant investment moderates the strength of the 

affective response to feedback, the amount of time the participants spent creating their profile 

(measured in minutes) was added as fixed factors for Model 2, together with age and gender. 
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The latter two were added mainly for diagnostic purposes, as large effects of age or gender in 

a small sample could indicate that the profiles which participants rate were biased in some 

way. All factors from model 1 were kept for model 2.  

Analytic considerations 

Model 1 and 2 was created following recommendations by Burnham and Anderson 

(1998, p. 16), and Chatfield (1995), who recommend carefully specifying a small set of 

models prior to data analysis. This is preferred over stepwise methods such as forward 

selection or backward elimination (removing or adding one and one factor), which has been 

shown to increase the chance of type 1 errors due to the large amounts of significance tests 

performed (see Chatfield 1995, Harrell Jr., 2015 and Whittingham et al. 2006 for discussions 

and simulations). Burnham and Anderson (1998) also recommend that all models should be 

directly tied to the main hypotheses, which both my models are. 

The Bayesian information criterion (BIC) was chosen as the criterion for model 

selection, based on simulations showing the use of BIC is appropriate when sample sizes are 

small (Brewer et al., 2016). Due to the considerable inter individual differences in responses 

to stimuli often found in psychological studies, it is usually recommended to add random 

intercept for items (i.e. profiles) in addition to the random intercept for participants (see 

Baayen et al., 2008; Judd et al., 2012). However, this was not considered suitable to add as 

there were few observations per item due to the large amount of profiles (n = 112), and the 

small sample of participants. In a full set of data, it would also be advisable to add random 

slopes that reflect the main outcome of the study, in this case the “thumb” feedback given to 

the participant. This is advisable as models with random intercepts only are susceptible to 

type 1 errors (see Cunen 2020). However, when a random slope for feedback was added to 

Model 1, a singularity warning was issued by the lme4 package. Adding random slopes to 

models based on small data sets often leads an overfitting-issue called a singular fit, where 

the variance for the added random factor is 0, or close to 0, adding no unique information 

(see Bolker 2013 for a graphical illustration of why this occurs). To verify that this was the 

case for our data, the check_singularity function from the performance package in R 

(Lüdecke et al, 2019) was used, indicating that at least one of the dimensions of the variance-

covariance matrix was estimated at zero. Retaining the random slope in the model could have 

caused unreliable regression coefficients and p-values (Matuschek et al., 2017).  
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To test the significance of adding a random intercept for participants, a linear model 

containing only “thumb feedback” as a fixed factor was created (Model 0), and the BIC-value 

for Model 0 and Model 1 was compared using a likelihood ratio test. Bolker (2020) 

recommends this approach over Wald test for random effects (The Wald test for random 

effects are calculated by simply dividing the variance of the effect by its standard error. In a 

small sample, this standard error is likely to be large; see Snijders & Bosker, 2011). P-values 

for all individual predictors in both models were estimated using Satterthwaite 

approximations for degrees of freedom from lmertest in R (Kuznetsova et al., 2017). These 

values should be treated as approximate only, as Satterthwaite approximations have been 

shown to be somewhat anti-conservative, increasing the change of type 1 errors, especially in 

smaller sample sizes (Luke, 2017). 

Effect sizes were estimated as R2, following recommendations by Nakagawa et al. 

(2017). These effect sizes should also be interpreted with caution, as the addition of random 

effects makes the calculation of R2 difficult to perform (Bates, 2014; Sotirchos et al., 2019). 

Often, they are called “Pseudo-R2’s” (Bates & Bates, 2019). R2 was calculated using the 

r.squaredLMM function from the MuMIn package in R (Bates & Bates, 2019).  

Descriptive analysis exploring potential effects of stress, drug, profile rating and session 

Potential interactions influencing the affective responses to feedback were assessed 

using descriptive analysis; the two key interventions in the larger study; drug condition 

(morphine vs. placebo) and stress condition (social distress vs. no social distress). 

Morphine has previously been shown to alter motivation and preference for social and 

non-social rewards in humans (Meier et al., 2020; van Steenbergen et al., 2019). Two studies 

by Bershad and colleagues have combined opioid-administration (buprenorphine) to healthy 

volunteers with the use of social exclusion or social stress inductions. Bershad et al. (2016) 

found that buprenorphine somewhat reduced the reduction of positive affect following Cy-

berball. Although this effect was not statistically significant, we consider it possible that we 

will see a similar trend in our material. Bershad et al. (2015) also found that buprenorphine 

dampened the stress response to a psychosocial stressor (TSST; Kirschbaum et al. 1993), 

again indicating that opioids may alter participants’ responses to a negative social interac-

tions.  
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Our pilot-study also includes the TSST. Slavich et al. (2010) and Williamson et al. 

(2018) found that participants excluded in the Cyberball task experienced the TSST as more 

stressing. However, in our study, the order is reversed, with participants exposed to the TSST 

before the findr task. It is not known if this relationship goes both ways, i.e. if the participants 

will experience the social feedback differently following exposure to the TSST. As the samp-

le included in this study is underpowered to properly assess such interactions with inferential 

methods (Gelman, 2018; Giner-Sorolla, 2018; Simonsohn, 2014), these analyses will also be 

performed using descriptive measures only.  

 I was also interested in how the participants ratings influenced the feedback response. 

To assess this interaction, the “rating thumbs” given by the participant to a profile, and the 

affective responses to feedback from the same profile, were compared using descriptive 

measures. Again, given the much larger statistical power needed to estimate interactions 

(Gelman, 2018), I did not deem it worthwhile to include these predictors as terms in any 

model, as the small sample size would not allow sound inference. Additionally, the 

considerable amount of missing data in the rating-condition would likely yield unreliable 

BIC-values (Ibrahim et al., 2008; Lee & Song, 2003). Instead, rating, drug, stress and 

session-variables were analyzed descriptively using non-inferential statistics. All plots were 

made using the ggplot2 package in R (Wickham, 2016). For all descriptive analyses where 

within-subject factors were of primary interest, within-subject confidence intervals were 

calculated from raw scores using the Rmisc package in R (Hope, 2013). For analyses where 

group means were compared, between-subject confidence intervals were estimated using the 

effects package in R (Fox et al., 2019). In order to look assess how participants rated the 

profiles, correlations between the different ratings done by the participants (thumb, 

attractiveness, compatibility and adjective), were also assessed. 

Descriptive analysis exploring potential effects of the feedback task on overall state 

To assess the overall effect of the findr feedback task on participants’ state, data from 

the state-questionnaires (fig. 8) completed shortly before and shortly after the each feedback 

task was assessed using descriptive methods. 
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Results: 

Poll results 

Full results are listed in appendix 1. One item was by mistake listed twice. Data from the 

second presentation of this word was removed, leaving a total of 49 adjectives, 24 items 

currently in the task, and 25 potential additions. Data collection for the poll data was not 

completed until after the cessation of pre-piloting, meaning that the data from this poll was 

never implemented in the pre-pilot. 

Average ratings for all poll items are listed in appendix 1. All scores are normalized to 

-10 (maximum negative valence) to 10 (maximum positive valence). Of the negative 

descriptions, being called “fake” (M ± SD =-8.96 ± 1.56) or “foul” (-8.95 ± 1.87) was 

considered especially negative, while “plain” (3.72 ± 1.99) or weird (4.64 ± 2.13), both 

currently included in the task, were rated as relatively neutral. On the positive side, being 

considered as “funny” (7.97 ± 2.30) or “interesting” (7.75 ± 2.23) was considered highly 

positive. Men and women differed in overall average ratings across all items, with men 

generally rating items as more positive (M men = 1,05, women = -1.02). Considerable 

differences were found for some individual items; women found it more negative to be 

named “simple” (men = -3.25 ± 6.08, women = -6.35 ± 4.35), “arrogant” (men = -4.45 ± 

3.64, women = -7.38 ± 2.76), “lazy” (men = -4.25 ± 3.00, women = -6.77 ± 2.80), and “self-

righteous” (men = -4.63 ± 3.12, women = -6.63 ± 3.49). However, women it more positive to 

be called “cute” (men = 2.68 ± 2.25, women = 4.81 ± 3.14), and “friendly” (men = 3.58 ± 

4.44, women = 5.78 ± 3.01). I note, however, that the number of men included in the sample 

was very small (n = 6) and any result should be interpreted with a high degree of caution. All 

age-to-rating correlations were below r = 0.30. Simulations done by Schönbrodt & Perugini 

(2013) show that small correlations (r < 0.30), in a small sample would be highly unstable, 

meaning that the poll correlations are likely unreliable, and I will not consider them further.  

Task validation - participant’s profiles and debrief information 

In general, participants committed to the task. All participants provided a profile text 

above the 50 word recommended minimum, and provided a photo in line with requirements. 

In the rating phase, the median duration spent viewing and rating each profile was ≈32 

seconds.  
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Verbal reports from debrief indicate that no participants experienced significant 

distress as a result of the task of the task. During debrief, one participant reported some 

discomfort giving others negative feedback, and decided to give positive feedback to all 

profiles except two. A further two participants reported some discomfort from rating profiles 

depicting individuals much younger than themselves.  When asked whether they believed the 

feedback they received was genuine, participants’ responses during debrief ranged 

from“likely not genuine” to “likely genuine”. Two participants who judged the feedback as 

“likely not genuine” stated that it was unlikely that over 40 individuals had accessed and 

rated their profile in the short time span that had elapsed between them submitting their 

profile and their first session. Both these participants submitted their profile less than 24 

hours before the first session.  

Main analyses - affective response to acceptance and rejection 

Table 1 lists reference categories and statistics for the main analyses. For the rating 

data from the findr feedback task, all affective measure scores were centered at zero, ranging 
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Table	1:	Results	of	main	analysis,	Model	1	and	Model	2.	*P-values	obtained	using	SaSerthwaite	approxima;on	for	
degrees	of	freedom.	



from -10 (Sad Pensive Face) 

to 10 (Face With Starry 

Eyes). All participants, 

except one, reported a less 

positive affective response 

following a thumbs down 

(rejection) feedback trial (M 

± SD (from raw scores) = 

-0.47 ± 3.53), compared to a 

thumbs up (acceptance) trial 

(M ± SD = 3.17 ± 3.36). The 

average decrease in affective 

response ratings between the 

two conditions, as estimated 

by Model 1, was -3.28 (95% 

CI = [-3.74, -2,83], t = -14.3, 

p <0.001). R2 for Model 1 was calculated at 0.21, indicating a moderate effect (Ferguson, 

2009). Figure 10 depicts data from raw scores, with means from each of the 14 participants 

plotted as individual dots and lines. There was considerable heterogeneity in the average 

affective response following feedback. In particular, one participant displayed a highly 

positive overall affective response in both conditions, and another participant reported a more 

positive affective response when rejected. Both exerted considerable influence on the 

feedback regression slope. A post-hoc assessment found a Cook’s D of 2.9 for both 

participants, indicating large to very large influence (Stevens, 1984). However, as the sample 

size was limited, I decided against removing these outliers from the analysis. Residuals were 

visually inspected using the sjPlot package (Lüdecke, 2018), revealing no obvious deviations 

from homoscedasticity or normality, except for slightly fat tails due to the two previously 

mentioned outliers (Kross, 2016). A likelihood ratio test comparing Model 0 and Model 1 

revealed that fitting a random intercept for participant significantly improved model fit (BIC 

model 0 = 2273.46, BIC model 1 = 2073.1, x2 = 206.42 (df= 1 ), p = <0.001; using chi-square 

approximated degrees of freedom from lmerTest in R; Kuznetsova et al., 2017).  
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Fig.	10.	Box-plot	of	affec;ve	response	ra;ngs	following	either	acceptance	or	
rejec;on.	Whiskers	represent	±	1.5	IQR.	Boxes	represent	median	and	1-3	IQR.	



Effect of participant engagement, gender and age 

 Adding gender, time spent creating the online dating profile, and age as fixed 

factors did not improve model fit, instead increasing the BIC from 2073.1 to 2085.5. Neither 

gender, age nor time spent creating the profile were significant predictors on their own, as 

depicted in table 1. On average, participants spent approximately 22 minutes creating their 

profile (SD: 15 minutes), but the amount of time spent did not significantly interact with 

post-feedback affective responses. R2 for Model 2 was calculated at 0.36. However, this value 

is likely somewhat inflated due to the addition of three predictors without a penalizing 

function such as adjusted R2. 

Descriptive analysis exploring potential effects of stress, drug, profile rating and session 

Relationship between ratings and feedback 

Participants rated 52 percent of the profiles with a thumbs down (169 positive, 184 

negative), and attractiveness rating averaged at 4.83 (SD = 2.11).  All participant rating 

parameters were correlated at r ≥ 0.90, indicating that ratings were generally uniform in 

nature. 186 out of 539 

feedback trials did not have 

matching rating data, 

meaning that the participant 

received feedback from a 

profile without ever having 

rated it. This was due to a) 

rating not being recorded for 

one participant due to a 

software error, b) two 

participants choosing to 

receive feedback from a 

different gender than what 

they rated (loading a 

different set of profiles), and 

c) four participants receiving 

feedback from more profiles 
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Fig.	11.	Interac;on	of	ra;ngs	given	by	par;cipants	and	feedback	received	from	

the	rated	profiles.	Shaded	ribbon	represents	95%	confidence	interval	(within	

subjects),	made	using	the	Rmisc	package	in	R	(Hope,	2013).	



than the number of profiles they rated, as the number of profiles included in the feedback task 

was changed between sessions. Four participants decided to use the option to provide custom 

feedback for the profiles. This was mostly done to indicate that a profile was either “too 

young” or “too old” 

according to their preference.  

Descriptive analysis 

indicated a possible 

interaction between rating 

data and the feedback data. 

Participants reported a more 

positive response when 

accepted by a profile they 

had given positive feedback 

themselves (M ± SD = 3.99 ± 

2.88), compared to being 

accepted by a profile they 

had given negative feedback 

(2.30 ± 1.94). For rejection, 

the means were comparable 
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Fig.	12.	Interac;on	between	feedback	and	drug	condi;on	(A),	and	between	feedback	and	stress	condi;on	(B).		
A:	Shaded	ribbon	represents	95%	confidence	interval	(between	subjects),	made	using	the	effects	package	in	R	(Fox	et	al.,	2019).			
B:	Shaded	ribbon	represents	95%	confidence	interval	(within	subjects),	made	using	the	Rmisc	package	in	R	(Hope,	2013).	

Fig.	13:	Interac;on	between	feedback	and	session	number.		Shaded	ribbon	

represents	95%	confidence	interval	(within	subjects),	made	using	the	Rmisc	

package	in	R	(Hope,	2013).	Dots	with	black	border	indicate	par;cipants	with	

missing	session	2	data	(n	=	4).	



(Positive rating given: -0.82 ± 3.35; negative rating given: -0.54 ± 2.23).  

Stress, drug and session effects 

Thirteen non-TSST sessions and 11 TSST sessions were included in the descriptive analyses. 

As evidenced by fig. 12., stress did not appear to affect ratings of post-feedback affective 

responses (M ± SD non-TSST = 1.31 ± 4.27; TSST = 1.52 ± 4.34). Additionally, stress did 

not appear to moderate the affective response to acceptance and rejection.  

Five participants received morphine and completed both sessions, a further three 

participants received morphine and completed one session.  Four participants received a 

placebo and completed both sessions, one participant received a placebo and completed one 

session. Due to an error, one participant received morphine the first session and placebo the 

second session. Although there was an overall difference between morphine and placebo in 

the affective responses to feedback 

(M ± SD morphine = 0.23 ±  3.08; 

placebo = 3.08 ± 3.66), this between-

subjects difference was consistent 

across rejection and acceptance 

trials, indicating no interaction.  

 There were no notable 

differences in affective responses 

between the first and second session 

(S1: N=14, M + SD = 1.51 ± 3.73; 

S2: N=10, 1.27 ± 3.46; see fig 13.), 

and no apparent interaction between 

session and acceptance or rejection.  

Overall effect of task on pre/post 

state measures 

 Descriptive analyses indicate that 

the task had no strong overall effect 

on pre/post mood and state (see table 2). All participants except one reported feeling more 

vulnerable after the task (before task: M ± SD = 3.26. ± 2.25, after task = 4.00 ± 2.53; 0-10 

VAS scale). However, this effect was generally small, with most participants showing a 0.5 - 
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Table	2.	Results	from	state	measures	collected	shortly	before	and	
shortly	aUer	the	feedback	task.	Averaged	data	from	2	sessions.	*	No	



to 1.0 point increase on a 0-1 scale. No such increase was found for the task preceding the 

feedback task (effort based self-administration task; M ± SD before = 4.42 ± 1.83 , M ± SD 

after = 3.26 ± 2.25), indicating that the increase could not be explained by the participant 

being in the scanner for 15 additional minutes.  

Discussion 

The aim of the present study was to create a novel social feedback task that was 

believable, engaging and effective. To achieve this, emphasis was placed on creating a task 

that mimicked a modern social arena where people often experience rejection; social dating 

apps. As a part of a small pre-pilot, participants created a dating profile, rated other profiles, 

received feedback on their own profile, and reported their affective response to the feedback 

they received. As a more extensive separate piloting of the task was postponed due to 

COVID-19-restrictions, all conclusions made in this section should be considered tentative, 

based on a limited amount of data. 

Main effect of feedback comparable to other romantic rejection studies 

I hypothesized that receiving positive social feedback (acceptance) in the findr task 

would elicit a positive affective response, and negative social feedback (rejection) would 

elicit a negative affective response going beyond a reduction in positive affect. This 

hypothesis was only partially supported by the available data. Rejection resulted in lower 

ratings on the affective response scale compared to receiving positive feedback. This pattern 

was observed in all but one participant. The overall affective response following rejection 

was slightly on the negative side of zero (- 0,47), somewhat more negative than the overall 

post-exclusion or post-rejection state reported in the meta-analysis performed by Blackhart 

and colleagues (M = 0.95, same -10 to 10 scale). The average difference between accepted 

and rejected participants’ affective ratings was also slightly larger in the findr feedback task 

(-3.26), compared to the grand average of approximately -2 in the studies reviewed by 

Blackhart et al. (2009). However, the average affective response following negative feedback 

much closer to 0 than -10. As so, support can’t be offered for the second part of the 

hypothesis; that the response to negative feedback in the findr task will go beyond a reduction 

in positive affect.  

Comparing the responses to the findr feedback task to findings from similar 

paradigms, the average difference in affective response between accepted and rejected 
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participants was somewhat larger in the findr feedback task, with a moderate effect size. 

Effect sizes were not reported in the following two articles, but judging by means alone, the 

difference between accepted and rejected participants was larger in the findr feedback task 

compared to Cooper et al. (2014; ≈ -2 in “happiness”, converted to same scale as findr) and 

Perini et al. (2018; ≈ -2 in “feel good”, converted score). Additionally, the average post-

rejection affective response was, on average, below 0 in the findr feedback task, while it was 

slightly above 0 in the studies by Cooper et al. (2014) and Perini et al. (2018). The difference 

in affective responses between accepted and rejected participants in the findr feedback task 

was smaller compared to the study by Hsu et al. (2013), but, as already noted, the study by 

Hsu et al. (2013) is limited by having combined “sad and rejected” into one statement, and 

may also have triggered demand characteristics since participants knew the feedback was not 

genuine. 

To summarize, the findr feedback task produced an affective response that was 

substantial, but the responses to rejection were more often neutral than negative, albeit with 

considerable inter-individual heterogeneity. It is very possible that despite measures taken to 

improve the believability of the task, the participant engagement into the task, and the 

meaningfulness of the task, it is still insufficient to produce a useful model of real-world 

social rejection. An interesting question which follows from this is whether it is possible to 

do so at all within the confines of the laboratory. Inducing a negative affective state in 

research participants is generally a very difficult thing to do (Rottenberg et al., 2018). 

Typically, healthy volunteers are fairly resilient, and regulate their emotions well (Scherrer & 

Dobson, 2009; Vanderhasselt, 2015). Non-responders in mood-induction studies are frequent 

(Gerrards-Hesse et al., 1994), even in participants with pre-existing disorders that may make 

them more susceptible to a states of negative affect (Kovacs et al., 2015). Our sample, 

although small, show traces of this, with two participants consistently reporting a highly 

positive affective state, even when rejected. As so, it is possible that the lack of negative 

affect following lab-induced rejection is not because of specific faults with existing 

paradigms, but rather because a substantial number of research participants are impervious to 

an induction of any negative affective state.   

Assessing the influence of believability, participant engagement and meaningfulness 

In this thesis, I identified three potential issues with existing paradigms aiming to 
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induce feelings of rejection or exclusion: believability, participant engagement and 

meaningfulness. To aid my understanding of these issues, and to see if the findr feedback task 

in some way improved upon them, I developed a questionnaire to be used in conjunction with 

the task. However, as the pilot study where this questionnaire was to be included was 

postponed, I instead have to rely on material from the pre-pilot to provide some answers. The 

following sections will be based mostly on open-ended debrief interviews, and conclusions 

should be considered tentative at best. 

Believability 

I reasoned that the rejection and acceptance trials would be more believable when 

delivered in a context similar to real-life contexts where people frequently experience 

rejection, increasing external validity. Debrief interviews indicated that all participants 

considered it at least somewhat likely that the profiles they rated and that the feedback they 

received was genuine. Debrief reports also indicate that the duration between profile creation 

and receiving feedback was key to ensuring that participants believed the feedback they 

received was genuine. Two participants mentioned during debrief that they considered it 

unrealistic that a large number of people had rated them in less than 24 hours. These 

observations support my hypothesis that participants pay attention to the realism of the 

experimental manipulation, and that unrealistic chain of events may induce suspicion. We 

will incorporate this insight into the task by ensuring that at least three days pass between 

profile creation and the participants’ first session. In the future, the question of believability 

will also be better answered by the three suspicion probes in the behavioral pilot 

questionnaire. The measurement of suspicion should be of primary interest to researchers 

within the rejection and exclusion field, as participants suspicious of experiments attempting 

to produce a negative outcome for the participant (such as negative affect) are more likely to 

respond with malice, attempting to undermine the purpose of experiment (Tedeschi, 2013). 

Blackhart et al. (2012) have provided useful guidelines for suspicion probing in experiments 

involving deception.  

Engagement 

To increase engagement and immersion, the full findr task was designed so that 

before the feedback trials, participants had both spent time creating a profile for themselves, 

and spend time rating other profiles on four different parameters. In general, all participants 
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seemed to commit to the task both during the profile creation stage and the rating stage. For 

the profile creation task, this is evidenced by the fact that all participants provided a profile 

with a suitable image, and a text longer than 50 words, even though this was not listed as an 

absolute requirement. For the rating task, engagement was evidenced by the fact that 

participants used a wide range of different attractiveness and compatibility ratings, and that 

several used custom feedback, i.e. providing an adjective to describe the ‘person’ which was 

not among the listed descriptor words. In sum, these activities appear to reflect a fairly high 

level of investment into the task.  

Time spent creating the dating profile was used as a mean to assess the influence 

participant engagement on affective responses to acceptance and rejection. Results do not 

indicate that time spent creating the profile was closely related to the participants’ affective 

response. One possibility is that time spent creating a profile is not an apt operationalization 

of engagement. Potential confounds include technological know-how or experience with 

dating services, which if present would have rapidly sped up profile creation, without truly 

influencing the participants commitment to the task.  

However, the point of participant engagement is likely the weakest of the three terms 

I have highlighted, as it hinges on the assumption that the (apparent) larger affective effect of 

imagined rejection is due to participants spending more time engaging with the task or 

material. It is equally possible that there are other qualities of imagined rejection studies that 

generate the increased affective response. As previously discussed, imagined rejection studies 

are susceptible to demand characteristics, by nature of how the tasks are designed. While 

there is no direct evidence that imagined rejection produces demand characteristics, more 

general negative mood induction scenarios relying heavily on imagination have been shown 

to be affected by demand characteristics (Buchwald et al., 1981).  

In our study, we attempted to reduce the influence of demand characteristics by not 

using written descriptions as anchors for the affective rating scale. Instead, we used a 

negative emoji and a positive emoji to anchor the scale. The emoji scale was generally well 

understood, with no debrief reports indicating that the scale was difficult to interpret. Two 

participants were asked during debrief about their interpretation of the emojis. The “Sad 

Pensive Face” emoji was interpreted as either “sad” or “disappointed”, and the “Face With 

Starry Eyes” was interpreted as “feeling super” or “happy”. The task-specific validation 
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questionnaire contains two items allowing the participant to freely offer their interpretation of 

the scale anchors. While it is not possible with the available data to determine whether the 

scale reduced demand characteristics or not, the available data do at least offer some support 

to the idea that emojis can be safely used in research on affect, without causing undue 

confusion.  

Meaningfulness 

As for meaningfulness, the available data do not provide a clear answer. Previous 

studies using “rejectors” that are close to the participant (friends, partners) reported larger 

affective responses. However, to create a widely applicable task, we decided against having a 

paradigm where the rejectors were familiar to the participant. We instead attempted to 

increase effect of rejection and acceptance by using a romantic rejection task, as some 

previous evidence had indicated larger effects on affective response measures using this sub-

group of feedback paradigms. A conceivable way to test if there were any added effect of 

using a romantic rejection task would be to compare single participants to participants in a 

relationship, as single participants would more likely be attuned to the context of the task. 

However, by mistake, participants’ relationship status was not recorded at any point during 

the pre-pilot data collection. I planned to record this information in the behavioral pilot.  

In another effort to improve the effect of rejection and acceptance, we included writ-

ten feedback addressing both personality and appearance, following a recent study indicating 

that there are large inter-individual differences in the perceived affective value of different 

types of feedback (Gao et al. 2019). We hypothesized that by including written feedback tar-

geting both appearance and personality traits we would have feedback that was perceived as 

salient by larger group of participants. However, as there were few observations for each ad-

jective, and as a pre-analysis assessment of multicollinearity indicated that the effect of the 

adjective feedback on affective measures were highly multi-collinear with the effect of the 

thumb feedback and the  attractiveness feedback, a deeper query into the subtypes of rejec-

tion feedback was planned only for the behavioral pilot. 

Relationship between feedback task and rating task 

Descriptive analyses revealed that participants reported a more positive affective 

response to acceptance by profiles they had given a thumbs up, as compared to acceptance by 

someone they had given a thumbs down during the pre-feedback rating task. It is well 
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established that people feel good when someone we like, likes us back (Byrne, 1971). A 

similar effect was reported in other studies using romantic rejection paradigms (Cooper et al., 

2014). For our experiment, it’s difficult to tease apart whether this possible effect was present 

due to participants remembering how they rated the exact same profile they were currently 

receiving feedback from (a reciprocity effect), or whether they simply reported a more 

positive affective response following acceptance from profiles they found attractive, judging 

by the profile-photo shown on the screen during the feedback task. Other studies have solved 

this issue by including a “refresher” screen, showing how the participant rated the profile 

they are about to receive feedback from (see Hsu et al., 2013). However, this information is 

typically not provided in dating apps and would have substantially extended the duration of 

the task. Changing the procedure so that participants rated and received feedback from the 

same profiles in the same session likely improved the likelihood of them remembering how 

they rated the profile. However, as this was only implemented for the last three participants, 

we do not have sufficient data to perform a direct comparison between the participants that 

rated all profiles in the first session, and the participants that rated profiles in both sessions. 

Pre-pilot results indicated a comparable negative affective response when being 

rejected from someone they gave a thumbs up, compared to being rejected by someone they 

gave a thumbs down. A potential explanation for this finding was reported by Vanderhasselt 

et al. (2015). Using eye-tracking, the authors found that positive social feedback increased 

attention to the source of the feedback (looking at the picture of the source of the feedback), 

while negative social feedback increased self-focus (looking at one’s own picture). In our 

case, this increased self-focus could extinguish the effect of the ratings, as participants pay 

less attention to the profiles rating them and more attention to themselves. However, in the 

study by Vanderhasselt and colleagues (2015), the participants received feedback without 

ever having rated the profiles, making it difficult to distinguish if this effect also would 

become apparent when the participant have some prior interaction with the source of the 

feedback. We also decided not to include the participants’ picture in the feedback task. This 

was done partly out of privacy concerns, as it would entail moving the participant’s picture 

out of the secure server environment, but also because we wanted the participant to focus 

solely on the feedback to increase its salience.  
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Effect of feedback not moderated by demographic characteristics or pre-pilot interven-

tions 

In general, there were few apparent moderators of the affective response to rejection 

and acceptance in the findr feedback task. Age or gender did not significantly affect affective 

responses in our small sample. There was a small difference in post-feedback affective 

response between males and females, however this was largely due to one male participant 

having a considerably more positive affective response in both the acceptance and the 

rejection condition. 

Gender effects were more pronounced in the rating data. Descriptive measures 

revealed that males rated female profiles as more attractive, compared to how females rated 

male profiles. This could indicate that the photos and texts for the female profiles included in 

the task are, on average, more attractive than the male profiles. The finding that females in 

general gave more thumbs down supports this, as the basis for the “thumb-ratings” likely 

extend beyond just physical attraction. However, previous experimental findings have 

reported similar differences in attractiveness ratings (Hill & Buss, 2008; Vanderhasselt et al., 

2018), and a recent survey of Tinder users showed that females are on average more rejecting 

than males (Pronk & Denissen, 2020). Therefore, the gender difference found here could be 

related to the stimulus materials of the findr task, but could also reflect a true gender-based 

variability in “rejection mindset” (see Pronk and Denissen, 2020).  In the future, researchers 

should collect ratings of each profile by an independent group of people before they are 

added to the task, ensuring a healthy balance in attractiveness ratings. In our case, all images 

were selected and all profiles were created by one (male) researcher alone, which should be 

considered a limitation. 

Drug, stress or session effects 

Judging by the mean affective response alone, participants receiving a placebo 

reported a somewhat better post-feedback state, in both feedback conditions. However, this 

effect was likely generated by one participant alone. As all participants except one were given 

the same drug on both occasions, the sample sizes for the between subjects comparison 

between the two drug conditions are very small, with only four participants receiving a 

placebo in both sessions, hence a firm conclusion on the effects of morphine on affective 

responses to rejection is premature. As noted before, the current set of data is in all likelihood 

 47



severely underpowered to investigate 2x2 interactions (Gelman, 2018).  

Stress condition, either the Trier Social Stress Test or the placebo version, did not 

significantly moderate feedback effects. Judging by the pre/post state ratings, participants 

were not particularly stressed when starting the task, indicating that the setup was not 

optimized to test stress effects on feedback responses. Stress levels decreased somewhat from 

before till after completion of the findr task, likely due to more time having passed since the 

“re-stressor” introduced ≈15-20 minutes before the start of the task.  

Few overall effects on participants’ state of the feedback task as a whole 

A descriptive analysis of data from state-questionnaires completed shortly before and 

shortly after the feedback portion of the paradigm revealed no major difference in the mean 

values of the 24 different state measures. A likely explanation for the absence of any robust 

pre-post differences is the equal number of rejection and acceptance trials (always 50/50), 

with any negative effects of negative feedback being nullified by the positive effect of 

positive feedback, and vice versa. Future research should vary the ratio between trial types to 

assess potential mood effects from rejection and acceptance in dating app-like tasks. The 

slight difference in pre-post mean scores of the item “vulnerable”, observed in all but one 

participant, could be a result of a discomfort arising from being evaluated by others, 

regardless of whether the feedback was positive or negative. The fact that an increase in 

vulnerability was not found for the other tasks performed in the scanner (the drug self-

administration task and the probabilistic gambling task) further supports this notion. 

However, we note that although there was an increase in vulnerability-ratings, the post-

feedback ratings did not go beyond the level of vulnerability reported by the participants 

shortly after entering the MRI scanner.  

Methodological considerations & future development of the task 

Overall, I believe the initial data indicates some promise and that the task warrants 

further investigation. The preliminary assessment of pre-post state ratings revealed that the 

task did not increase ratings of boredom, exhaustion, indifference or other states that might 

potentially invalidate results (Bradley & Daly, 1994). The apparent absence of strong session 

effects indicates that the feedback phase can be partitioned into multiple sessions, and that the 

task may be suitable for repeated measures designs, avoiding the order effects often found 

when using other rejection or exclusion paradigms (Davidson et al., 2019; Novembre et al., 
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2015). In general, the design is flexible in nature, allowing the researcher to vary the ratio of 

negative feedback to positive feedback, to present feedback trials in blocks or in an 

interleaved design, and to investigate the effects of negative and positive feedback within the 

same participant, and within the same session. I note that this is a general feature of all social 

feedback tasks, and in no way exclusive to the findr task. In the future we will translate the 

task and to make the full code and set-up for English versions of both the offline Python 

version and the online Javascript version available to other researchers, which will allow 

other labs to evaluate our work. 

As soon as piloting resumes, the poll results will be used to replace some of the 

adjectives that were not considered particularly positive or negative, with items that were 

rated by poll participants as highly positive or negative.  

Ethical considerations 

Participants were unaware that the profiles they rated were created by the researcher, 

and unaware that the feedback they received were computer-generated. Hence, the task 

involves deception. It’s a long-standing tradition within psychological research that the use of 

deception should be limited to cases where not using deception might produce inauthentic 

behavior (Hertwig & Ortmann, 2008b; Korn, 1997). While other researchers have using 

similar paradigms have been completely transparent about the realness of the profiles, this 

was done in studies where the primary interest were neural mechanisms (Hsu et al., 2013), or 

with participants from clinical populations (Yttredahl et al., 2018). We considered disclosing 

information regarding the realness off the profiles to be detrimental to our goal of achieving a 

reasonable degree of external validity. Debrief-reports indicate that this decision did not 

cause undue distress to participants. Reports of any distress were all related to the rating task, 

specifically related to rating profiles considerably younger or older than the participant (see 

below).  

Limitations 

During piloting, the findr task and the experimental protocol for the pre-pilot were  

changed on a participant-to-participant basis. Several issues with the task were fixed on an 

ad-hoc basis during piloting, and will not be noted in this section. However, this entails that 

experimental conditions were not similar for all participants included in the data material 

from the pre-pilot. Additionally, some major issues were present throughout testing:  
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Profiles were not tailored to the participants’ age, which caused some discomfort for 

two older participants. This will be addressed in the future by having the participants choose 

which age group they want the profiles to be selected from (<30 years old, >30 years old, or 

both). It was not implemented sooner due to the amount of time it took for one person to 

create over 100 profiles. This also highlights a potential limitation regarding the usability of 

the task for other labs, as they would likely spend a considerable amount of time coming up 

with new blurbs and potentially new photos optimized for their target participant group.  

Participants used a button pad to provide ratings of affective responses, as opposed to 

the more commonly used response grips, which allows holding down a button to 

continuously move the marker. This is a considerable limitation as participants had to click 

multiple times to move the marker in the desired direction. If a participant wanted to indicate 

a maximum negative affective response, they would have to click ten times, meaning that 

more extreme responses took more effort, perhaps resulting in less use of the outer edges of 

the scale and an imprecise estimate of the true effect size of rejection versus acceptance trials.  

Concluding remarks 

We set out to create a task that was believable, engaging and meaningful to the 

participant. This was done after reviewing the existing literature on lab-induced exclusion 

and rejection, identifying potential drawbacks of popular paradigms, such as low external 

validity. In particular, I identified believability, participant engagement and meaningfulness 

as three key issues that might explain the relative absence of negative affect following lab-

induced exclusion and rejection. A social feedback task with a romantic backdrop was 

created, with emphasis on having a task design that was engaging and in resemblance of 

arenas where people experience rejection in today’s society. In general, rejection trials made 

participants reports considerably lower affective response compared to acceptance. 

Nevertheless, the overall affective state following rejection was mostly neutral. This could be 

either due to issues with the task itself, or due to more fundamental limitations of 

experimental mood induction in general. Further piloting will help provide a more proper 

assessment of the influence of believability, engagement and meaningfulness on affective 

responses to rejection and acceptance. 
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