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Abstract

The current thesis explores the underlying mechanism of the Self-Prioritization Effect
(SPE), which refers to more accurate and faster responses in matching self-shape trials compared
to matching other-shape trials in the shape-matching task. The shape-matching task includes two
phases. In the learning phase, participants learn to associate a label (e.g., self and stranger) with a
specific geometric shape (e.g., square and triangle). In the subsequent test phase, participants
need to indicate if the presented shape-label pair matches the learned association. Recent studies
suggest that a part of the SPE can be explained as an S-R compatibility phenomenon. The
present study aimed to test whether the SPE exhibits the same temporal decay pattern observed
in the Simon Effect, a well-known S-R compatibility phenomenon (Cespon et al., 2020; Simon
& Small Jr., 1969). According to the decay hypothesis, increasing the temporal distance between
stimulus presentation and response onset reduces the Simon effect (Hommel, 1993; Kornblum et
al., 1990). Therefore, we applied a variant of the shape-matching task, in which an auditory go-
signal was added to prompt participants to respond. The go-signal was presented either
simultaneously with the shape—label pair or after a delay (SOA: 0 ms, 1,500 ms, 3,000 ms), and
the study explored whether the magnitude of the SPE varied significantly as a function of this
interval between stimulus onset and the go-signal in shape—label matching trials. Fifty-three
participants initially completed the study. Following data screening, two participants were
excluded from the final analyses, resulting in a sample of N = 51 participants. A Generalized
Linear Mixed Models analysis revealed a significant interaction between condition and stimulus
onset asynchrony (SOA), indicating that the SPE was largest at SOA = 0 ms, substantially
reduced at SOA = 1,500 ms, and near zero at SOA = 3,000 ms. This suggests that the SPE shares

a decay pattern with S-R compatibility phenomena.



Introduction

According to the history of Western philosophy, the self is the most important part of a
person, enabling people to be independent and to distinguish themselves from others (Giordano,
2019; Mosig, 2006). From the work of Philo and Plotinus to Thomas Aquinas and René
Descartes, the self has dominated Western ideology and thought (Mosig, 2006). The pedestal of
the self in Western ideology is similar to the self-portrait collection at the Uffizi Gallery in
Florence. The oldest and largest self-portrait collection in the world concretizes the extent to
which individuals are taught to value the self (The Uffizi Self-Portraits, n.d.). On the other hand,
in Eastern thought, the “self” has traditionally been rejected as an illusion, and the focus has been
redirected towards relationships among individuals (Giordano, 2019; Mosig, 2006). The writings
of Buddha and Vasubandhu are positioned against the very ideals proposed by Western
philosophers. In the work of Vasubandhu, the self is explained as a byproduct of the modern-day
concept of reification (i.e., the tendency to treat an abstract concept as if it were a concrete one)
(Heft, 2003; Mosig, 2006). These centuries-old views raise the question of whether the self is

truly special or whether our belief in it is merely the result of reification (Heft, 2003).

Consequently, research in psychology has examined whether a self-bias exists in the
brain. Indeed, one can argue that having a self-bias in the brain can be evolutionarily beneficial
(Humphreys & Sui, 2016). On the contrary, a social constructivist perspective defines the self as
a social construct, maintained by the importance society puts on it (Gergen, 2011). Interestingly,
research has consistently shown beneficial processing of self-related stimuli in various cognitive
domains (Cunningham et al., 2008; Harris et al., 2004; Rogers et al., 1977; Shapiro et al., 1997;

Tong & Nakayama, 1999). Yet the internal validity of these findings is questionable because



some of these paradigms use the participant's name or face, causing a familiarity confound
(Amodeo et al., 2023). The so-called self-prioritization effect (SPE) emerged from a task
developed to overcome the familiarity confound. As such, the SPE can potentially clarify the

topic of self-bias.

The SPE is an effect found using the shape-matching task, first developed by Sui and
colleagues (2012). In the first part of the task, participants learn to associate a neutral geometric
shape with the self and another shape with a stranger or familiar other. In the second part of the
task, they are presented with a shape-label pair and are required to indicate if the pair matches
the learned association. Behavioral data show that participants are significantly faster and more
accurate in self-matching trials compared to other-matching trials (Schéfer et al., 2016a; Sui et

al., 2012, 2014).

Consequently, different theoretical accounts have tried to explain the SPE. For instance,
the Self Attention Network theory proposes that the SPE emerges from a specialized network in
the brain, and it influences multiple stages of information processing (Humphreys & Sui, 2016).
The Associative Learning and Working Memory account proposes that the SPE is a domain-
general effect resulting from memory mechanisms (Golubickis & Macrae, 2023; Schéfer et al.,

2023). However, recent research has also put the social nature of the SPE into question.

Pauly and Wentura (2024) propose that the stimulus-response (S-R) compatibility effect
can explain a large proportion of the SPE. Reaction times are known to be lower when a feature

of the stimulus matches a feature of the response. Pauly and Wentura (2024) have found that at



least part of the SPE can be explained as an S-R compatibility effect. If the SPE stems from S-R
compatibility, then it should show a similar mechanism to the Simon effect, a well-known S-R
compatibility phenomenon (Simon & Small Jr., 1969). More specifically, there is evidence that
the Simon effect decreases in manipulations that delay the response to the task (Hommel, 1993;
Vallesi & Umilta, 2009). This phenomenon was termed the decay hypothesis, and if the SPE
results from S-R compatibility, it should follow this pattern. Therefore, the thesis aims to test if
the SPE is sensitive to the same type of manipulations that are known to influence the Simon

effect, namely the decay hypothesis.

The present thesis was based on the logic behind the additive factor method, which holds
that two factors that influence the same processing stage should interact with one another,
whereas factors influencing separate stages should show additive effects, although this method
was not employed in the design (Sternberg, 1969). The locus of the Simon effect has been
located in the response selection stage, and it has been shown to interact with the stimulus onset
asynchrony (SOA) between stimulus presentation and the go-signal (Vallesi & Umilta, 2009). By
analogy, if the SPE also reflects processes operating at the response selection stage, its
magnitude should be sensitive to manipulations of SOA. More specifically, if the SPE decreases
as the SOA increases, we would have tentative evidence that the SPE behaves similarly to the

Simon effect and may therefore result from stimulus-response compatibility mechanisms.



Chapter 1: Understanding Mental Chronometry, the Additive Factor Method, and Their
Role in SPE
Mental chronometry is an approach that seeks to examine cognitive processes by

measuring their time course (Posner, 2005). Mental chronometry has dominated the field of
cognitive psychology for over 100 years (Donders, 1969; Lo & Andrews, 2015; Posner, 2005;
Sternberg, 1969). It is based on two fundamental assumptions: 1. Mental processes require a
specific amount of time, and 2. Each measure of Reaction Times reflects a composition of
distinct stages of processing (Donders, 1969; Sternberg, 1969). Reaction Time (RT) is the main
measurement in mental chronometry, and it is defined as the time interval between the
presentation of a stimulus and the initiation of an associated response (Posner, 2005; Sternberg,
2013; Verwey et al., 2015). It was first invented by Franciscus Donders in 1868, when he tried
to determine the time it takes to discriminate between two stimuli by subtracting the RT for
making a single response to a stimulus from the RT taken to make the same response to one of
two presented stimuli (Donders, 1969). Since its invention, mental chronometry continues to
develop by combining modern-day neuroscience techniques and advanced methods in statistics

(Lo & Andrews, 2015; Medina et al., 2015).

A mental chronometry approach has defined a myriad of paradigms in cognitive
psychology research. One of the main methods used in mental chronometry is the additive factor
method, which allows researchers to explore the processing stages behind a task (Sternberg,
1969, 2013). First developed by Sternberg (1969), the additive factor method introduced the

notions of additivity and interactivity as pathways towards understanding the processing stages.
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1.1 Introduction to The Additive Factor Theory

The additive factor method is based on the assumption that information processing moves
through successive independent stages, commonly known as the serial processing assumption
(Sternberg, 1969). According to this view, a stage is defined as part of a consecutive series of
processes that contributes an additive component to the overall RT and operates on an input and
output basis (Posner, 2005; Sternberg, 1969, 2001, 2013). Factors are experimentally
manipulated variables that can change RTs by influencing processing stages (Sternberg, 1969,

2001).

The additive factor method makes two assumptions about how factors affect processing
stages and subsequently RTs. The results of mean RTs should show an additive and independent
effect if the factors do not influence the same stage (i.e., the level of factor A does not influence
the effect of factor B) (Sternberg, 1969, 2013). This is because the duration of a processing stage
should not depend on the mean duration of other stages. It should depend solely on its input and
the factors that influence it (Sternberg, 1969). Thus, an experiment’s results can indicate the
minimum number of processing stages required for a certain task, as long as the factors fulfill the
criteria of selective modifiability (Sternberg, 1969, 2001). The selective modifiability criterion
states that there must be a factor A that influences stage x but not stage y, and a factor B that
influences stage y but not x, for stages x and y to be considered separate (Sternberg, 1969, 2001).
Conversely, if two factors influence the same stage, the results should show an interactive effect
(i.e., the level of factor C influences the effect of factor D) (Sternberg, 1969, 2001). While
instances of additivity can reveal the minimum number of processing stages required, cases of

interactivity can clarify the properties of a given stage or effect (Posner, 2005).
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In a seminal study, Sternberg (1969) used a memory-scanning task that required
participants to memorize a list of numbers and then decide if a presented number was part of the
previously memorized list. The experiment included four factors: 1. Presence or absence of
visual degradation of stimulus quality, which was manipulated by superimposing a checkered
pattern; 2. Size of the memorized set; 3. Response type — whether the number belonged to the
memorized set. A positive response means the number was part of the set, while a negative
response indicates it was not; 4. Relative Frequency of response type — the presence of positive
response varied from 25% of trials up to 75% (Sternberg, 1969). The four factors showed
additive effects, leading Sternberg (1969) to hypothesize that the task required four independent
processing stages: 1. Stimulus encoding, where a stimulus representation is formed, which was
influenced by visual degradation; 2. Serial Comparison — where the stimulus is compared to the
number set, influenced by the size of the memorized number set; 3. Response stage — influenced
by the difficulty of emitting a response, such as the response type; 4. Translation & Response
Organization — influenced by the relative frequency of response type. This study marks one of
the first times the additive factor method was used in cognitive psychology. Although, since
then, Sternberg (2001) has argued for the presence of three distinct processing stages, namely a
stage for encoding information, one for selecting a response, and one for response execution,

merging stages 3 and 4 of the previous model.

Sternberg (2001) has proposed that the serial processing stages can result from one stage
waiting for input from a previous stage or from a single processor switching from one to the next
processing stage. Considering that these studies were published around 60 years ago, they helped

define the field of cognitive psychology (Posner, 2005). However, more recent studies have
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raised discussions about the range of cognitive tasks that the processing stage model can explain

(Anderson et al., 2016; Posner, 2005; Stafford & Gurney, 2011).

While the serial processing perspective can account for tasks such as the memory
scanning task, it does not account for cases of parallel processing or feedback loops (Posner,
2005; Verwey et al., 2015). For example, an automatic associative process and a controlled
process are assumed to partake in response selection (Adam & Koch, 2009; Hommel, 2015;
Kornblum et al., 1990; Lien et al., 2005; Verwey et al., 2015). Furthermore, it cannot explain
cases in which stimuli prime response movements in a task-irrelevant way (Pashler & Baylis,
1991; Verwey et al., 2015). Cases of priming can cause shortcuts in processing stages, going
against the assumption of additivity in central processing stages, namely stimulus identification
and response selection (Pashler & Baylis, 1991; Stafford & Gurney, 2011). To account for these
cases, researchers have argued that multiple parallel processes and feedback loops can occur

within a single processing stage (Posner, 2005; Sternberg, 2001, 2013).

1.2 Is the Additive Factor Method Still Relevant in Research

In everyday life, people engage in more than one task at a time; therefore, to elicit
ecological validity, new models emerged. For instance, Pashler (1994) introduced the
Psychological Refractory Period (PRP) approach that takes into account parallel processing in
sensory and motor stages. The theory proposes that three successive stages exist, namely a
perception stage, a decision stage, and a motor stage. The perceptual and motor stages adhere to
the additive factor analysis since they can run independently and in parallel with other tasks in

dual-task paradigms (Pashler, 1994). In contrast, the decision stage acts as a bottleneck, causing
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the RTs of the two tasks to become dependent on one another (Pashler, 1994). This novel
approach has allowed researchers to explore the influence of new variables in processing stages

using the additive factor approach (Posner, 2005).

There continues to be discussion on the interpretation of additivity and interactivity for
particular tasks in cognitive psychology, as it has become evident that serial processing stages
may not explain all situations (Meyer et al., 1985; Sanders, 1990; Stafford & Gurney, 2011)
However, the serial processing account can serve as an analogy for neural processing
mechanisms behind most choice reaction time tasks (i.e., the time it takes to give one of several
responses when one of several stimuli occurs) (Janczyk et al., 2019; Kamienkowski et al., 2011;
Schifer et al., 2020; Sternberg, 2001; Sui et al., 2012; Verwey et al., 2015). Furthermore, when
mental chronometry is paired with neuroimaging studies, it can help explain how cognitive
operations are executed within the brain and how they are organized in real time (Medina et al.,
2015; Posner, 2005). Thus, it remains a useful approach for tasks that require choice reaction

times (Posner, 2005; Sui et al., 2012).

The additive factor approach has also advanced in statistical analysis through modern
techniques. For example, a recent development in the field includes the application of
Generalized linear mixed-effect models (GLMM) to analyze multi-level research designs in
cognitive psychology (Lo & Andrews, 2015). Such models are particularly well-suited to RT
data, since they can accommodate the skewed distributions of RTs without requiring prior

transformation (Lo & Andrews, 2015).
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A common drawback of RT distributions in data analysis is that RTs are positively
skewed, exhibiting long right-tails in the time domain. This results from the unattainability of
having an RT less than 0. Furthermore, in humans, the fastest possible response is around 100 ms
to 200 ms, which imposes a firm lower bound on RTs, whereas the absence of a strict upper
bound can be observed, largely due to occasional lapses in attention (Whelan, 2008).
Considering that most statistical models run under the assumption of normal distribution,
researchers were compelled to transform the data to fit normality (Speelman & McGann, 2013).
However, the assumptions underlying mental chronometry are based on raw, untransformed RTs.
This discrepancy can cause difficulties for data analysis, especially under the assumption of
additivity. For example, Balota and colleagues (2013) found that the additive pattern of raw RT
changes when the RT is transformed. However, the GLMM removes the need to transform the
dependent variable since it accommodates the shape of the skewed RT distribution (Lo &
Andrews, 2015). Considering the current advances in data analysis and findings, the additive

factor method remains the preferred option for tasks built based on choice RT, such as the SPE.

1.3 The Application of the Additive Factor Method in Research

The additive factor method and the PRP have been used to understand effects in the
domain of social cognition. For example, a study by Sui et al. (2012) used the additive factor
method to examine whether the SPE has a source in the perceptual stage. Moreover, researchers
have used the PRP paradigm to explore the locus of the SPE within the processing stages
(Janczyk et al., 2019; Schéfer et al., 2020). Another study used the additive factor method to
explore the head fake effect (i.e., when a sports player gazes in an opposite direction from the

intended direction of the ball pass to deceive the opposition) (Kunde et al., 2011). Furthermore, a
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recent study by Dalmaso et al. (2026) successfully applied the GLMM to the SPE data analysis.
Overall, although the additive factor method has some constraints for specific tasks, it can be

useful in examining choice RT tasks, such as the SPE.
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Chapter 2: The Self-Prioritization Effect: Competing Theoretical Accounts and Their
Implications for Self-Referential Processing
In psychological research, the self has been categorized into the self as object or “Me”

and the self as subject or “I”’ (Christoff et al., 2011; Sui & Gu, 2017). The self as subject account
refers to the experience of being an independent agent and is the product of meaning-making
processes (Christoff et al., 2011). Most research in this area relied on subjective self-reports and
conscious evaluations of the self (Hood, 2012; Sui & Gu, 2017). An example of the self as
subject is the concept of narrative identity. Narrative identity refers to the way an individual
explains who they are, how they came to be, and where their life is headed (McLean, 2008).
Derived from one’s autobiographical memory, the narrative self can serve as a source of
psychosocial unity, meaning, and purpose, and it is correlated with psychological growth, well-
being, and purpose in life (Booker, Brakke, et al., 2022; Booker, Fivush, et al., 2022; McLean et
al., 2020; Waters & Fivush, 2015). Another concept related to the self as subject is bodily self-
consciousness, the feeling that bodily experiences are bound to the self (Blanke, 2012). Thus, the
self as subject includes the narrative processes through which individuals construct meaning and

the embodied awareness that these experiences belong to the self.

The self-as-object account studies the self as an object of cognition and focuses on how
stimuli associated with the self are processed. The self as object is further distinguished in the
bodily self (i.e., body ownership), the extended self (i.e., incorporation of relevant others or
objects in the sense of self), and the conceptual self (i.e., semantic knowledge about oneself)

(Apps & Tsakiris, 2014; Kim & Johnson, 2014; Tacikowski et al., 2017; Wozniak et al., 2018).
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These subcategories converge on the idea that stimuli associated with the self can cause a bias in

cognitive processes.

Self-bias in cognition has been found across the domains of attention, perception,
memory, and evaluation (Qi et al., 2025). For example, participants are faster and more accurate
in detecting self-names and faces, recognizing memory for words and objects associated with the
self, and the self is also automatically associated with positive valence (Cunningham et al., 2008;
Greenwald et al., 2002; Harris et al., 2004; Keyes & Brady, 2010; Rogers et al., 1977; Symons &
Johnson, 1997; Tong & Nakayama, 1999). Researchers have designed multiple paradigms to
explore self-biases in cognition, like the self-reference effect paradigm, the self-face visual
search paradigm, the self-name attentional blink paradigm, and the mere ownership effect
(Cunningham et al., 2008; Harris et al., 2004; Rogers et al., 1977; Shapiro et al., 1997; Tong &
Nakayama, 1999). Moray (1959) conducted the oldest study on the impact of self-related stimuli
on cognition, and found that people allocate attention towards their own name even if it is task-
irrelevant. However, many of the previous studies had a familiarity confound, where the

participant's name or face was used (Sui et al., 2012).

2.1 The Familiarity Confound in the Self-Bias

Familiarity refers to stimuli an organism encounters often, and it has been linked to
processing fluency, more specifically, the ease with which a stimulus is processed (Gardette et
al., 2025). For instance, repeated exposure to a face can make early and late visual processing, as
well as post-perceptual processes, faster and more accurate (Ramon & Gobbini, 2018). Thus,

processes related to visual perception (like the detection of a face, recognition, and



18

identification) and social cognition (e.g., activation of conceptual knowledge, theory of mind,
personality traits) can be facilitated when familiar stimuli are used (Ramon & Gobbini, 2018;
Schwartz & Yovel, 2016). For example, a study using a Go/No-go paradigm (i.e., a response is
executed only after a pre-defined stimulus is presented) showed that familiar faces can be
categorized 380 milliseconds after presentation and have a benefit of around 80 milliseconds
over unfamiliar faces (Ramon et al., 2011). Another study found that familiar words are
processed faster than novel words (R. Williams & Morris, 2004). Overall, these results suggest

that familiarity can be a confounding variable in prior research on self-related processing.

To test the familiarity confound, Amodeo and colleagues (2023) replicated two previous
studies on the self-bias using paradigms such as Repetition Blindness (RB) and Emotional
Stroop (ES). The Repetition Blindness is assumed to stem from an inability to detect the second
appearance of a repeated stimulus in rapid succession, and it is often used as a measure of
salience (Kanwisher, 1987). The Emotional Stroop paradigm is often used to measure automatic
attentional capture of task-irrelevant stimulus characteristics (Amodeo et al., 2023; Schifer et al.,
2020). In the Emotional Stroop task, participants are instructed to indicate the color of a visually
presented word. Typically, participants take longer to respond to negative words compared to
neutral words (J. M. G. Williams et al., 1996). To control for familiarity, a condition where the
participant responds to the name of a familiar close other was added to both paradigms (Amodeo
et al., 2023). The study did not find a difference between self and familiar other conditions
(Amodeo et al., 2023). The results support the claim that stimulus familiarity can explain some
of the previous findings on self-related processing. Thus, the authors caution against attributing

results to a self-bias in cognition without controlling for familiarity (Amodeo et al., 2023).



19

2.2 The Development of the Self-Prioritization Effect and the Shape-Matching Task

To overcome the familiarity bias, Sui and colleagues (2012) designed a new paradigm
based on the principles of associative learning, where geometric shapes are associated with the
self and non-self-relevant others. Associative learning is the process of pairing two stimuli and
using this association to direct behavior (Jozefowiez, 2012). This paradigm typically uses a
familiar other condition and novel geometric shapes to control for the familiarity confound
(Amodeo et al., 2023; Sui et al., 2012). In the shape-matching procedure, a learning phase is
performed first. Here, participants associate the self, friend, and stranger with a specific
geometric shape (e.g., square, triangle, and circle). Subsequently, in a self-matching task,
participants judge if the presented shape-label pair matches one of the learned associations (Sui
et al., 2012). For example, the participant learns that the square is the self and the triangle is the
stranger. Matching trials refer to cases when the presented shape-label pair matches the learned
association; for example, a figure of a square is presented with the label “You”. Non-matching
trials are cases when the presented shape-label pair does not match the learned association; for
example, the figure of a square is presented with the label “Stranger”. If the participant
encounters a matching trial (e.g., “You” and square, or “Stranger” and triangle), they need to
press a specific key (e.g., “L”). Conversely, if they encounter a non-matching trial (e.g., “You”
and triangle or “Stranger” and square), they need to press another key (e.g., “A”) to indicate that
this is not the learned association. The label-shape pairs and keypresses are counterbalanced

across participants.
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Figure I illustrates the shape-matching task and (non)matching conditions. Moreover, the
SPE cannot be attributed to the familiarity of the label (Sui et al., 2012; Wozniak & Knoblich,
2019). For example, studies have found that it emerges despite the label’s length and familiarity
level (Sui et al., 2012) or even when the label is replaced with novel abstract symbols (Wozniak
& Knoblich, 2019). Thus, the SPE introduced a way to overcome the familiarity confound by

using neutral geometric shapes and labels.

Test Phase: Shape- Matching Task

Matching Trials | | Non-Matching Trials
Learning Phase f
= I
You YOU

YOU are the square

triangle is the STRANGER

A

e T

Stranger Stranger

Figure 1. In the learning phase, participants are instructed to associate two (three) geometric shapes with two (three) people.
(B) Afterwards, they complete the test phase, which includes a shape—label matching task where shape—label pairs are
presented. Matching trials are cases when the shape-label pair is the same as the memorized association, whereas non-
matching trials are cases when the shape-label pair does not match the memorized association.
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A multitude of studies have found that in matching trials, participants respond faster and
more accurately on the self-shape pairs (e.g., “you” and square) compared to the other associated
pairs (e.g., “stranger” and triangle) (Sui et al., 2012, 2014; Svensson et al., 2022; WozZniak et al.,
2018). This effect was dubbed the self-prioritization effect (SPE) and is robust at the group level,
generalizes across age groups, and occurs in different variants of the original task (Liu et al.,
2025; Singh & Karnick, 2022; Sui et al., 2014; Yin et al., 2019). For example, the effect is
present when geometric shapes are replaced with avatars (WozZniak et al., 2018); faces of the
ingroup and outgroup (Dalmaso et al., 2024), voices (Kirk & Cunningham, 2025), food
(Dalmaso et al., 2026), and sounds (Schéfer et al., 2016b). Furthermore, it also shows up when
labels are replaced with unfamiliar abstract symbols (WozZniak & Knoblich, 2019),

ingroup/outgroup labels (Enock et al., 2018), and future and past selves (Golubickis et al., 2017).

Overall, it appears that the SPE emerges for stimuli related in any way to the self.
Although it is a robust finding, the underlying mechanisms behind the SPE remain under debate
(Golubickis & Macrae, 2023; Hommel, 2021; Janczyk et al., 2019; Schéfer et al., 2020). Three
competing theoretical frameworks now dominate the field, each proposing a different locus of
SPE in the information processing stream: the Self Attention Network (SAN) theory (Humphreys
& Sui, 2016), the Working Memory and Binding account (Golubickis & Macrae, 2023; Schifer
et al., 2020; Yin et al., 2019), and the Stimulus Response Compatibility account (Janczyk et al.,
2019; Pauly & Wentura, 2024). These theories make different empirical predictions and,

critically, different implications about what the SPE suggests about human cognition.
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2.3 The Self Attention Network (SAN)

Initial studies on the SPE proposed that it influences multiple stages of processing, such
as attention, perception, memory, motor execution, and decision-making (Desebrock & Spence,
2021; Humphreys & Sui, 2016; Sui et al., 2012; Sui & Humphreys, 2015; Sui & Rotshtein,
2019). The “integrative glue” analogy is commonly used to explain the SPE because it is
assumed to act as an “integrative glue” that binds different processes together, and depending on
the task at hand, can either hinder or facilitate performance (Sui, 2016; Sui & Gu, 2017).
Humphreys & Sui (2016) developed the Self Attention Network Theory (SAN), which posits that
a specific network in the brain automatically endorses the enhanced processing of self-related
stimuli. This framework proposes that the effects of self-relevant material on attention are
supported by three components: a core self-representation, top-down attentional control, and
bottom-up orienting. The network includes regions like the ventromedial prefrontal cortex
(VMPFC), dorsolateral prefrontal cortex (dIPFC), intraparietal sulcus (IPS), and the posterior
superior temporal sulcus (pSTS), with the vMPFC being the key hub for self-related processing
(Humphreys & Sui, 2016; Yin et al., 2021). According to this theory, when a stimulus is related
to the self, its social salience is enhanced by activating the self-representation in the vMPFC,
which in turn modulates multiple stages, such as attention, memory, and decision-making
(Humphreys & Sui, 2016). Three lines of research challenge the SAN account: neuroimaging,
violations of the automaticity criteria, and inconsistent findings regarding a multiple-stage

influence.

Studies using fMRI and transcranial direct-current stimulation (tDCS) have produced

mixed results regarding the SAN model. Particularly, regarding the claim that the vVMPFC is a
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key hub for the SPE. An fMRI study by Yankouskaya and Sui (2022) found that the SPE can be
considered a product of information flow between the medial prefrontal cortex, the frontoparietal
network, and the insular saliency network. The SPE can be regarded as a distinct effect, as it did
not share brain regions with the emotional prioritization effect (i.e., the tendency to prioritize
information with emotional valence), even though they produce similar cognitive outcomes
(Yankouskaya & Sui, 2022). In contrast, two other studies that used tDCS (i.e., a non-invasive
method of cortical stimulation) suggest that the vMPFC is not a crucial hub for the SPE, as either
inhibitory or excitatory stimulation did not change the SPE (Martinez-Pérez et al., 2020; Schéfer
& Frings, 2019). On the contrary, Yin and colleagues (2021) found that the vMPFC showed
enhanced functional connectivity with the Working Memory Network, particularly the superior
parietal lobule (SPL) in self-matching trials. Furthermore, when the vMPFC was stimulated with
cathodal tDCS (i.e., to decrease neuronal excitability), the SPE was eliminated (Yin et al., 2021).
Moreover, the brain areas of SAN are implicated in multiple processes related to the SPE, such
as social cognition, working memory, and goal-oriented decision-making (Golubickis & Macrae,
2023; Hiser & Koenigs, 2018; Myers et al., 2017; Soto et al., 2008; Walton et al., 2015). Thus,
rather than having a specialized network, the SPE may reflect domain-general effects

(Golubickis & Macrae, 2023).

Furthermore, the claim that the SPE is an automatic effect has been met with criticism.
For an effect to be considered automatic, it should ideally fulfill several of the following criteria:
being unconscious, uncontrollable, autonomous, efficient, goal-independent, and purely
stimulus-driven (Bargh, 1994; Golubickis & Macrae, 2023; Moors & De Houwer, 2006). The

SPE task violates the criteria of goal independence, autonomy, and a purely stimulus-driven
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approach because it requires participants to assess whether the stimulus is related to the self
(Golubickis & Macrae, 2023; Sui et al., 2012). If the effect is truly automatic, it should emerge
regardless of task relevance, and it seemingly disappears or decreases in such cases (Caughey et
al., 2021; Falbén et al., 2020; Golubickis & Macrae, 2023; Humphreys & Sui, 2016; Sui et al.,

2014; Sui & Humphreys, 2015; van Dooren et al., 2025; Wozniak & Knoblich, 2022).

In addition, the SPE is subject to the frequency of self vs other related items, and it
disappears when the other related shapes are more frequent (Svensson et al., 2022). It seems that
the task goals enhance the saliency of the self-associations in the SPE, which goes against the
criteria of automaticity (Golubickis & Macrae, 2023; Moors & De Houwer, 2006). Furthermore,
the SPE has been localized in the central processing stage, which contradicts the multiple stage
account (Janczyk et al., 2019; Schéfer et al., 2020). Thus, the SPE might be the result of a
stronger associative link for the self in working memory (Reuther & Chakravarthi, 2017;

Svensson et al., 2022).

2.4 Working Memory and Binding Account

Recent conceptualizations identify associative learning and working memory (WM) as
potential factors for explaining the SPE (Schifer et al., 2020; Yin et al., 2019, 2021). For
example, the “golden thread” account posits that the SPE has an advantage in associative
learning and serves as a golden thread in binding processes (Schéifer et al., 2020; Sui, 2016).
Golubickis and Macrae (2023) go on to propose that the SPE is a domain-general effect,
stemming from enhanced search templates in WM. Both of these perspectives are linked to

memory and are relatively new ways of interpreting the SPE.
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According to the associative learning account, the self can be metaphorically described as
a golden thread in binding processes due to its advantage in associative learning (Schéfer et al.,
2020; Sui, 2016; Wang et al., 2015). The enhanced binding process means that acquiring input
related to the self is more augmented than acquiring input related to others (Wang et al., 2015).
Furthermore, the enhanced associative properties are theorized to create a network of
importance, where self-related content is bound together and becomes privileged in processing
(Schéfer et al., 2020). This phenomenon can occur regardless of the valence of the associated
stimulus (Schéfer et al., 2020). For instance, even negative stimuli showed an enhanced
association with the self, as measured by the shape-matching task (Schifer et al., 2020, 2023). In
support of the association account, only self-relevant associations were prioritized in a shape-
matching task, whereas negative associations were not (Schéfer et al., 2023). Moreover, the SPE
did not emerge on an Emotional Stroop (ES) task, whereas negative words did (Schéfer et al.,

2020).

These findings suggest that the mechanisms underlying the negative valence effect and
the SPE are different, which further discounts the multiple stages account (Schéfer et al., 2023).
The former influenced the early stages of processing, and the latter influenced higher-order
stages (Schéfer et al., 2023). On the other hand, this can make it harder to break the association
bound to the self. For example, a study by Wang and colleagues (2015) found slower RTs and
reduced accuracy for stimuli initially associated with the self that had become associated with a

friend or stranger.
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The associative learning account of the SPE is a promising field of research. However,
most of these studies made inferences about enhanced association solely based on the shape-
matching task. Although the shape-matching task is designed to elicit associative learning, there
is still debate on whether this mechanism truly drives the SPE in the shape-matching task (Pauly
& Wentura, 2024; Verschoor et al., 2025). So, inferences confined within the shape-matching
task itself should be approached with caution. Newer studies should incorporate the SPE with

factors known to influence associative learning and test for interactive effects (Sternberg, 1969).

Golubickis & Macrae (2023) build on the effects of the enhanced association of self-
related stimuli on working memory and attention. Working memory and attention are the main
cognitive mechanisms by which stimuli are selected for subsequent processing (Golubickis &
Macrae, 2023; Oberauer, 2019). If self-shape associations are formed more easily and are more
enduring, then the maintenance of this association in WM and the allocation of attention to
related material can be facilitated (Golubickis & Macrae, 2023). Thus, the preferential allocation
of cognitive resources to the self-shape association can cause an accelerated task performance. In
the absence of other goal-relevant information, the self-shape association can become the focus

of WM, functioning as a search template to guide perceptual attention to matching stimuli

(Golubickis & Macrae, 2023; Oberauer, 2019; Olivers et al., 2011).

This account suggests that the SPE emerges from domain-general effects, with the
frontoparietal network (FPN) playing a key role as the main brain region behind the SPE. Indeed,
a study by Yin et al., (2021) showed that the vMPFC released its hold on the SPL, a core part of

the FPN, when self-related stimuli were presented. Furthermore, when participants had to keep in
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mind different spatial locations, WM maintenance of the location of self-associated cues was
prioritized compared to other-associated cues (Yin et al., 2019, 2021). Self-referential items also
had a higher recall precision, which was limited by the extent of WM resources (Yin & Chen,
2024). However, when the self-shape association was presented, but was task-irrelevant, the
preferential processing of self-related stimuli in memory did not appear (Constable et al., 2019;
van Dooren et al., 2025). Thus, experimental evidence on the SPE is mixed, especially

considering the low number of studies.

Although the working memory account of the SPE seems promising, studies in this area
are scarce. As a relatively new account, more studies are needed to determine if and how the SPE
engages with WM. Such models converge on the idea that the SPE emerges from higher-order
processing stages, rather than from earlier perceptual or attentional mechanisms. Nonetheless,

the origin of the SPE within the processing stages has been scarcely explored directly.

2.5 Stimulus Response Compatibility Account

An initial study by Janczyk and colleagues (2019) used a Psychological Refractory
Period (PRP) paradigm to explore the locus of the SPE in processing stages. According to the
serial processing perspective, information processing proceeds through discrete and consecutive
stages: a pre-central stage (related to perception), a central stage (most often associated with
response selection), and a post-central stage (motor execution) (Pashler, 1994). Thus,
information can move on to a subsequent stage after it is processed in preceding stages. The PRP
presumes that tasks in the pre-central and post-central stages can occur in parallel (i.e., two or

more tasks can be processed within these stages, at a given time). By contrast, it presumes only
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one task can be processed in the central stage at a time, thus creating a bottleneck (see Figure 2).

The first task in the central stage has to finish processing before the second task can start

(Pashler, 1994). Therefore, the PRP uses two tasks (T1 and T2) to establish the locus of an effect

in the information-processing stream, and, depending on the paradigm (locus of slack logic or

effect propagation logic), the task of interest can be either T1 or T2 (Pashler, 1994).

The first three experiments in the study by Janczyk and colleagues (2019) applied a

locus-of-slack logic, with the self-matching task serving as the second task (T2) in the sequence

(see Figure 2).

a). The Psychological Refractory Period

Task 1 ‘ Perceptual Stage T1 %

Central Stage T1 -%-t

Motor Stage T1 ‘
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Short SOA Perceptual Stage T2 %
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Cognitive Slack ‘
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'%" Motor Stage T2 ‘
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b). Locus of Slack Logic
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Figure 2. A) lllustration of Psychological Refractory Period and the central bottleneck model and processing of Tasks 1 and 2 without
experimental manipulations except for stimulus onset asynchrony (SOA). B) An illustration of the Locus of Slack Logic results from the study
by Janczyk et al (2019) for short SOA, showing an advantage in reaction times for self-matching trials; the arrows indicate the potential
stages for the Locus of the Self Prioritization Effect.
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If T2 arrives at the central stage while the first task is still being processed, a cognitive
slack will appear, whereby the second task has to wait until the first task finishes processing
(Janczyk et al., 2019; Pashler, 1994). Stimulus Onset Asynchrony (SOA) is a variable that is
manipulated to influence the onset of the pre-central stage of T2. SOA refers to the time interval
between the presentation of the first stimulus (S1) and the second stimulus (S2). If T2 is
presented after a short SOA, T1 will be at the central bottleneck by the time T2 finishes the pre-
central stage, causing a cognitive slack. On the contrary, if T2 is presented after a long SOA, the
cognitive slack will not appear because T1 finishes processing before T2 arrives at the central
stage. If an effect occurs before the central stage in T2, its influence on RT should be attenuated
at short SOA relative to long SOA, producing an interaction between SOA and the effect of
interest. This is because advantages in RTs are masked by the cognitive slack that occurs at short
SOA.

If the SPE occurs in a pre-central stage, the cognitive slack should mask the SPE in
shorter SOAs (i.e., self-matching trials should not have a smaller RT than other-matching trials).
However, the first three experiments found an additive but not interactive effect of the SPE and

SOA, which eliminates the possibility of a pre-central stage (Janczyk et al., 2019).

The fourth experiment used an effect-propagation logic, in which the self-matching task
became T1 (see Figure 3). According to this view, the processing of T2 should not be influenced
if the locus of the SPE is the motor stage. However, if the SPE occurs before the motor stage, the
effects observed in T1 should propagate into T2. This means that results should show a smaller
RT for T2 when beforehand T1 had a self-matching trial rather than an other-matching trial at

short SOA. If the self-matching trials have an advantage in prior stages, then the initiation of
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processing of T2 in the central bottleneck will be facilitated. This is because T1 releases the
bottleneck sooner for self-matching trials. The study found that the effect observed in Task 1

fully propagated into Task 2, ruling out the motor stage as the source of SPE

c). Effect Propagation Logic ‘
The advantage in RTs

for self-matching trials

The advantage of RTs
Pl "ty from Task 1 (for self-
Task 11.38”.. ‘ Perceptual Stage T1 % Central Stage T1 é‘: Motor Stage T1 matching trials)
Matching Trials propagates into Task 2

Task 2 ‘ Perceptual Stage T2 =‘f> Rty ‘ Central Stage T2 % Motor Stage T2
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Task 1: Other-
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Figure 3. C) An illustration of the Effect Propagation Logic results from the study by Janczyk et al (2019) for short SOA, showing an
advantage in reaction times for self-matching trials and the propagation of these effects from Task 1 to Task 2; the arrows indicate
the potential stages for the Locus of the Self Prioritization Effect.

Thus, Janczyk and colleagues (2019) showed the first evidence that the SPE takes place
in the response selection stage. This conclusion was further supported by a replication study

(Schifer et al., 2023). Nonetheless, whether the SPE emerges from higher-order cognitive
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processes akin to working memory or stimulus-response codes in the central processing stage

was not addressed.

A recent study by Pauly and Wentura (2024) addressed this question and explored
whether the SPE results from a stimulus-response compatibility effect based on the principles of
polarity correspondence principles (PCP). The PCP principles presume that stimulus and
response features are coded as plus (+) and minus (—) polarities in binary classification tasks.
The authors propose that in the context of SPE, the self is coded as a positive polarity and the
other as a negative polarity. Whilst matching trials and non-matching trials are coded as plus and
minus polarities, respectively. In self-matching trials, the polarity of the stimulus (self-shape
pair) and the response share the same feature. In other-matching trials, there is a conflict between
the stimulus (coded as negative) and the response (coded as positive), causing a conflict and
subsequently longer RTs. The polarity correspondence approach can potentially explain why the
SPE does not emerge in non-matching trials. Since the self is presumed to be coded as positive
and the non-matching response as negative, non-matching trials with self-shape pairs can cause a

conflict between these two features, leading to longer RTs.

The study found that a substantial proportion of SPE can be explained by a polarity
correspondence between the self-shape stimuli and matching trials, given that both self and
matching trials are coded as plus polarities. In support of these findings, there was no
prioritization of negative stimuli when they were used as labels in the shape-matching task
(Schifer et al., 2020). Pauly and Wentura (2024) noted that the SPE can be similar to the Simon

effect, a known response-selection phenomenon, taking place in the central stage of processing.
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If stimulus-response compatibility principles fully explain the SPE, this would suggest the SPE is
not a unique effect, as Humphreys and Sui (2016) theorized, but rather a domain-general
phenomenon arising from how stimuli and responses are coded. The present study aims to test
this idea by applying the decay hypothesis, a well-validated perspective for studying the Simon

effect, in the context of the self-matching task.
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Chapter 3: The Simon Effect and the Decay Hypothesis: An Analogical Basis for an S-R
Compatibility Account of the SPE
3.1 Mechanisms and Theoretical Perspectives of The Simon Effect
A Simon task requires participants to respond to a feature of the stimulus by pressing one

of two horizontally organized buttons (Simon & Small Jr., 1969). Throughout the task, the
location of the stimulus is manipulated to correspond to the position of one of the response
buttons. However, the location of the stimulus is not relevant to the task goals. Despite being
irrelevant to the task, participants are faster and more accurate in responding when the button

they need to press corresponds to the spatial location of the stimulus.

a). Spatially Corresponding Trials b). Spatially Non-Corresponding Trials
Response Keys Response Keys

Blue ] Red (S % Blue | Red

Figure 4. lllustration of a typical visual Simon task. A) Spatially Corresponding trials — where stimulus location matches the location of the
response key. B) Spatially non-corresponding trials — where stimulus location does not match the location of the response key.
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An illustration of the visual Simon Task is presented in Figure 4. For example, the
participant needs to press the left key if the color of the stimulus is blue and the right key if the
color of the stimulus is red. In spatially corresponding trials, the stimulus location corresponds to
the location of the button that participants need to press. For example, the blue stimulus is
presented on the left side of the screen, where the button that participants need to press to
provide the correct answer is also located. Spatially non-corresponding trials refer to cases when
the stimulus position does not match the button's position. In this case, the blue stimulus is
presented on the right side of the screen, but the button is on the left side. In contrast with the
Stroop effect, which can result from both stimulus-response (S-R) and stimulus-stimulus (S-S)
conflicts, the Simon effect is attributed to a purely S-R conflict (Cespdn et al., 2020; De Houwer,

2003; Kornblum et al., 1990).

The Simon effect has been explained as a case of stimulus-response conflict during the
response selection stage (Eimer et al., 1995; Kornblum et al., 1990). In general, a stimulus-
response unit can differ in the level of compatibility based on the features they have in common
(Cespon et al., 2020; Kornblum et al., 1990; Simon & Small Jr., 1969). In spatially
corresponding trials (e.g., when stimulus location corresponds to the button position), a feature
of the stimulus can automatically activate corresponding elements in the response set, leading to
faster and more accurate responses (Cespon et al., 2020; Kornblum et al., 1990). In spatially non-
corresponding trials, the stimulus and the response do not have any features in common, causing
a slower and more error-prone response (Cespon et al., 2020; Kornblum et al., 1990).

Accordingly, a central locus of the Simon effect has been supported by both cognitive and



35

neuropsychological research, whereas the notion of an early locus has been discarded (Cespon et

al., 2020; Hasbroucq & Guiard, 1991; Kornblum et al., 1990; Wascher et al., 2001).

Translation theories and dual-route models are two accounts that aim to explain the
Simon effect. According to translation theories, codes represent the positions of the stimulus and
the response; these codes are then matched in the course of response generation. When the codes
are mismatched (e.g., stimulus position = right, response key position = left), a conflict emerges.
Resolving the conflict causes longer RTs and lower accuracy in spatially non-corresponding
trials (Hasbroucq & Guiard, 1991; Wallace, 1971). The dual-route model forms the basis of the
most prevalent theories on the Simon effect. This model defines the Simon effect as a conflict
between two alternative responses (Cespon et al., 2020; Proctor & Cho, 2006). Dual route
models assume that the spatial code of the stimulus primes a spatially corresponding response
code through a fast and direct route (De Jong et al., 1994; Finkbeiner & Heathcote, 2016;
Kornblum et al., 1990). In contrast, task-relevant codes follow a slower, indirect route (De Jong

et al., 1994; Finkbeiner & Heathcote, 2016; Kornblum et al., 1990).

In support of the dual route model, studies have shown that stimulus location is
processed earlier than the task-relevant features (Finkbeiner & Heathcote, 2016). Furthermore, in
events of spatially non-corresponding trials, RTs are delayed due to the requirement of resolving
the response conflict between the two codes (Cespon et al., 2020; De Jong et al., 1994;
Kornblum et al., 1990; Wascher et al., 2001). Most of these models converge on two
fundamental assumptions: 1) Response selection is not the product of the first response codes

that emerge (from the direct route), as this would be detrimental to response accuracy; 2) A
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mechanism that resolves the conflict in a way that the correct response is executed needs to be

present (Cespon et al., 2020).

Overall, experiments on the Simon effect concur with the idea that the cognitive system
implements a top-down control mechanism and an inhibitory mechanism to support the correct
task-relevant response and restrain the incorrect stimulus-induced response (Cespon et al., 2020).
This mechanism is implemented by the prefrontal regions, which support the top-down cognitive
control for the correct response (Cao et al., 2017; Cespon et al., 2020). Additionally, it may
involve reciprocal inhibition of motor areas associated with the incorrect response (Cespon et al.,
2020; Sebastian et al., 2013). Furthermore, the size of the conflict is modulated by the extent of
the temporal overlap between the relevant dimension (e.g., color), the irrelevant dimension (e.g.,
stimulus location), and the execution of a response (Cespo6n et al., 2020; De Jong et al., 1994;
Eimer et al., 1995; Finkbeiner & Heathcote, 2016; Hommel, 1993; Vallesi & Umilta, 2009;

Wascher et al., 2001).

3.2 The Decay Hypothesis

From a temporal perspective, the response related to the spatial feature is activated when
the stimulus is presented, and it decays before the required response is activated (Hommel, 1993;
Kornblum et al., 1990). The decay hypothesis predicts that any manipulation that increases the
temporal distance between the presentation of the task-irrelevant feature of the stimulus and the

response execution reduces the Simon effect (Eimer et al., 1995; Hommel, 1993; Simon et al.,

1976).



One such study was carried out by Vallesi and Umilta (2009), who used a go-signal
paradigm to manipulate the time between the target stimulus presentation and response
execution. In this case, the stimulus was presented before the go-signal, but the response had to
be withheld until the go-signal was presented. The results showed that the Simon effect
decreased as the delay increased, meaning that the task-irrelevant spatial feature decays if
response execution is delayed (Simon & Small Jr., 1969; Vallesi & Umilta, 2009). Thus, if an
effect is due to stimulus-response compatibility, it should decay in longer time frames between

target stimulus presentation and the go-signal.

37
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Chapter 4: The Experimental Study

4.1 Aim of the study, research question, and the hypothesis

The mechanism underlying the SPE is currently debated. The recent study by Pauly and
Wentura (2024) suggests that the SPE can be partly explained by stimulus-response
compatibility. Specifically, the present study aimed to investigate whether SPE interacts with the
temporal interval between stimulus onset and the go-signal. Therefore, SOA between the
appearance of a shape—label pair and an auditory go-signal was manipulated in a shape-matching
task. The effect of this manipulation was measured on both reaction times and accuracy for self-

matching relative to stranger-matching trials.

In keeping with the decay hypothesis, the SPE should show a similar temporal pattern to
the Simon effect (Vallesi & Umilta, 2009). Thus, the advantage due to S-R compatibility
between self and matching trials should decay, resulting in a reduced SPE when the SOA
between the onset of the stimuli and the onset of the go-signal is increased. Therefore, the SPE at
SOA = 0 ms should be significantly larger than at SOA = 1,500 ms and SOA = 3,000 ms.
However, if the SPE emerges from working memory mechanisms or multiple stages of
processing, we should not observe this pattern (Humphreys & Sui, 2016; Sui et al., 2012; Yin et

al., 2019, 2021).

4.2 Participants
Fifty-three students or recent graduates from the University of Padova and the University
of Prishtina “Hasan Prishtina” participated in the experiment (M = 23.83, SD = 3.14, range = 20-

39). Participants were recruited through an open call distributed to their university emails and
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social media. Participants had normal or corrected-to-normal vision and reported no hearing
difficulties. Informed consent was obtained at the start of the experiment. This study was

approved by the ethical committee for Psychological Research at the University of Padova.

4.3 Apparatus and Stimuli

Apparatus. The experiment was programmed and administered using PsychoPy3 (version
2024.2.4; Peirce et al., 2019) on a laptop (Intel Core 17-1065G7, 1.30 GHz; Intel Iris Plus
Graphics). The laptop's internal display had a native resolution of 1920 % 1080 pixels and a
refresh rate of 60 Hz. The experiment was presented against a white background. Responses
were recorded through the laptop's built-in keyboard, with participants resting their left index
finger on the "A" key and their right index finger on the "L" key throughout the session. The
auditory go-signal was delivered through the laptop's built-in speakers at maximum volume.
Timing of stimulus presentation and response recording was managed by PsychoPy's frame-
based timing system, with audio delivery handled via the Portable Audio library (PTB backend)

using a Hamming-windowed tone to minimise onset artefacts.

Stimuli. Each trial presented a shape—label pair consisting of a geometric shape displayed above
a verbal label at the center of the screen. The geometric shapes (a square and a triangle) were
presented as image files at a size of 0.3 x 0.3 height units, positioned at the upper center of the
screen. The verbal label was displayed in Arial font at a height of 0.06 height units, positioned at
the lower center of the screen. A fixation cross was presented at the center of the screen at a
height of 0.05 height units at the onset of each trial. All stimuli were presented in black on a

white background. The verbal labels varied based on the language version of the task: "YOU"
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and "STRANGER" in English, "TI" and "I HUAJI" in Albanian, and "TU" and
"SCONOSCIUTQO" in Italian. The imperative auditory go-signal consisted of a 100 ms pure tone

(note A, 440 Hz) with a Hamming window envelope, presented at maximum system volume.

4.4 Procedure and Task

Data collection was carried out in two laboratories from December 2025 to April 2026.
One laboratory was part of the University of Padova, Italy, and the other was part of the
University of Prishtina “Hasan Prishtina”, Kosovo. Participants completed the experiment in one
session lasting approximately 30 minutes. The task was available in three languages: Italian,
English, and Albanian. Each participant completed the version corresponding to their preferred
language (Italian: » = 11; English: n = 17; Albanian: n = 25). The three versions were identical in
structure, timing, and stimuli, differing only in the language of the instructions and of the verbal
labels ("TI"/"T HUAJI" in Albanian, "TU"/"SCONOSCIUTO" in Italian, "YOU"/"STRANGER"
in English). The task included only the label “stranger” to account for the non-self-relevant other
condition (although the typical SPE task includes an additional mother/friend condition), which

will be referred to as the stranger condition hereafter (see Figure 5).

Learning phase — after giving consent, participants began the learning phase, where they
were instructed to memorize the pairing presented on screen for 40 s (e.g., "YOU are the square,
the triangle is the STRANGER"). The assignment of shapes to labels was counterbalanced across
participants. In one condition, the square was associated with the self and the triangle with the

stranger. This assignment was reversed in the other counterbalanced condition.
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Task instructions - Following the learning phase, participants read the task instructions,
which explained the shape — matching task and the response keys. Participants had to press the
"L" key if the shape—label pair on the screen corresponded to the learned association, and the "A"
key if it did not. This key mapping was held constant across participants. Participants were
instructed to respond as quickly and accurately as possible, but only after hearing an auditory go-
signal ("beep"), which would occur at a variable interval after the onset of the shape—label pair.
They were informed that responding before the go-signal would produce the feedback "WAIT
FOR THE SOUND", and that feedback would follow every trial: "OK" for correct responses,

"NO" for incorrect responses, and "TOO SLOW" for response omissions.

Trials - Each trial began with a central fixation cross displayed for 500 ms. The shape—
label pair was then presented for 100 ms, with the shape appearing above, and the label below
the fixation cross. The cross remained visible at the centre of the screen during stimulus
presentation. The screen then remained blank until the auditory go-signal (a 100-ms, 440 Hz pure
tone) was delivered at one of three SOAs (0 ms, 1,500 ms, or 3,000 ms). The 0 ms, 1,500 ms,
and 3,000 ms were chosen to have a sufficient range in order to maximize the results.
Furthermore, in the 0-ms SOA condition, the go-signal temporally overlapped with stimulus
onset. Responses were registered only from go-signal onset, within a response window of 1,600
ms; if no response was recorded within this window, the trial was classified as missing, and the
feedback "TOO SLOW" was displayed. Any keypress occurring before the go-signal (possible
only at the 1,500 ms and 3,000 ms SOAs) immediately ended the trial, showing the feedback
"WAIT FOR THE SOUND". Feedback was displayed for 500 ms, after which the next trial

began.
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Practice and experimental phases. The factorial combination of SOA (0, 1,500, 3,000
ms), label (self, stranger), and trial type (matching, non-matching) yielded 12 design cells.
Participants first completed a practice phase that continued until one valid (i.e., non-anticipated)
trial had been collected for each of the 12 cells, for a minimum of 12 practice trials. At the end of
the practice phase, participants were reminded to rest their left and right index fingers on the "A"

and "L" keys, respectively, and the experimental phase began.

The experimental phase continued until 30 valid trials were collected for each of the 12
cells, so that every participant completed exactly 360 valid experimental trials (180 matching and
180 non-matching; 120 per SOA level). On each trial, the condition was drawn at random from
the set of cells that had not yet reached the 30-trial quota, to ensure an unpredictable trial
sequence. Trials in which a response was produced before the go-signal were not counted as
valid: the trial was aborted, and the corresponding condition was recycled (i.e., reappeared later
in the sequence). Consequently, the total number of trials administered could exceed 360, but the
number of valid trials was fixed by design. Trials in which no response was produced within the
1600 ms response window were counted as valid trials toward the quota and were treated as

missing data in the analyses.

Memory check After the experimental phase, participants completed a brief memory
check in which they were asked to type the shape associated with "you" and the shape associated

with "stranger", verifying that the learned associations had been retained throughout the task.
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Test Phase: Shape- Matching Task
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Figure 5. lllustration of the procedure of the shape-matching task. SOA = Stimulus Onset Asynchrony (0 ms, 1,500 ms, 3,000 ms)

4.5 Design and Analysis

The experiment relied on a 3 x 2 x 2 within-subjects design, with SOA (0 ms, 1,500 ms,
3,000 ms), label (self vs. stranger), and trial type (matching vs. non-matching) as within-subjects
factors, and the assignment of shapes to identities (square-self vs. triangle-self) counterbalanced
between participants. The dependent variables were response times (RTs), measured from the
onset of the auditory go-signal, and response accuracy. In line with standard practice in the
shape-matching literature, only matching trials were analyzed because non-matching trials are

not relevant to assess the SPE (Liu et al., 2025; Sui et al., 2012). Since the “Stranger” condition
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has been shown to produce higher effect sizes and greater reliability, it was used as a baseline

measure (Liu et al., 2025).

The number of trials per participant was decided based on recent evidence on the self-
matching task. In a multiverse assessment of the reliability of SPE measures across 42 datasets,
Liu and colleagues (2025) estimated that approximately 45, 100, and 170 matching trials are
required to achieve split-half reliabilities of 0.5, 0.7, and 0.8, respectively, for the RT-based SPE.
The present design comprised 360 experimental trials per participant, of which 180 were
matching trials (90 self-matching and 90 stranger-matching), exceeding the threshold associated
with a reliability of 0.8 for the overall RT-based SPE; within each SOA level, the 60 matching
trials (30 self-matching and 30 stranger-matching) fell between the thresholds associated with

reliabilities of 0.5 and 0.7.

The sample size was determined following the recommendations of Brysbaert and
Stevens (2018). According to these guidelines, statistical power in these designs depends on the
number of participants and the number of trials. Approximately 1,600 observations per condition
are recommended for a repeated-measures reaction time experiment to be properly powered
(Brysbaert & Stevens, 2018). With 30 valid trials collected per design cell, the criterion implied a
target of approximately 53 participants (1,600 / 30 = 53.3). Fifty-three participants were
recruited, but two were removed from the final analysis due to an error in the experimental task
in the PsychoPy software, which yielded 1,530 observations per design cell and reached 96% of
the recommended criteria (Brysbaert & Stevens, 2018). The 1,600-observation guideline is an

approximate criterion derived from masked priming studies targeting effects of roughly 15-20
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ms, whereas the SPE is substantially larger and robust at the group level across datasets (Liu et
al., 2025; Sui et al., 2012), implying that fewer observations are required to detect it with
adequate power. Moreover, the critical hypothesis test was conducted on trial-level data using
mixed-effects models, which draw on all observations jointly rather than on cell means, further

supporting the sensitivity of the design.

Data preparation. RT analyses were restricted to correct matching trials; trials with no
response within the 1600 ms window were treated as missing and excluded. Accuracy analyses

included all matching trials.

Analyses were conducted using the RStudio software, where generalized linear mixed-
effects models (GLMMs) fitted with the Ime4 package were used (Bates et al., 2015). Mixed-
effects models were preferred because they model trial-level data directly, accommodate the
right-skewed distribution of RTs without the need for transformation, and account for between-
participant variability through random effects (Brysbaert & Stevens, 2018; Lo & Andrews,
2015).

Raw RTs were modelled with a Gamma distribution and a log link function, which
respects the positive skew of RT distributions while allowing effects to be interpreted
multiplicatively (Lo & Andrews, 2015). Accuracy was modelled with a binomial distribution and
a logit link. All models included a by-participant random intercept; label and SOA were entered

as categorical fixed effects, with self at SOA = 0 ms as the reference level.



46

The critical hypothesis test was implemented as a model comparison: a baseline model
including the additive effects of label and SOA (RT ~ label + SOA + (1 | participant)) was
compared via likelihood-ratio test to a model including the label x SOA interaction (RT ~ label X

SOA + (1 | participant)). The same model-comparison logic was applied to accuracy.

As an exploratory analysis, task language (Albanian, English, Italian) was added in full
interaction with label and SOA to test whether the SPE pattern differed across the three language
versions of the task. The significance level was set at o = .05. This analysis was motivated by the
fact that the label stranger is grammatically gendered in Albanian and Italian but not in English,
raising the possibility that the three versions were not fully equivalent. Although prior research
indicates that the SPE does not depend on language, the analysis was conducted to confirm that
this difference did not influence the interaction between the SPE and SOA (Winskel & Bui,

2025).
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Chapter 5: Results and Discussions
5.1 Data Pre-processing
As anticipated, the analyses were conducted on matching trials only. Trials in which
participants responded before the auditory go-signals were excluded from the analysis because
they were recycled within the experimental session. Among the remaining matching trials, wrong
responses accounted for 2.30% of trials in the self condition and 4.66% in the stranger condition.

In contrast, responses due to omission accounted for 1.71% and 2.24% of trials, respectively

RTs deviating more than three standard deviations from each participant’s mean,
computed within each experimental condition, were removed as outliers, resulting in the

exclusion of an additional 1.82% of trials.

5.2 Descriptive Statistics
Table 1 presents the mean RTs and standard deviations for self-matching (YOU) and

stranger-matching (STRANGER) trials at each SOA.

At 0-ms SOA, responses were faster for self-matching trials (M = 791 ms, SD = 247) than
for stranger-matching trials (M = 904 ms, SD = 280). At 1,500-ms SOA, the advantage between
self-matching trials (M = 444 ms, SD = 185) over stranger-matching trials (M =455 ms, SD =
208) was substantially reduced. At 3,000-ms SOA, the effect was numerically reversed, with
self-matching trials (M = 401 ms, SD = 142) being responded to slightly slower than stranger-

matching trials (M =394 ms, SD = 126) (see Figure 6).
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Table 1

Mean Reaction Times (in Milliseconds) and Standard Deviations by Condition and

Stimulus Onset Asynchrony

Self Stranger
SOA M RT (ms) SD M RT (ms) SD
0 791 247 904 280
1,500 444 185 455 208
3,000 401 142 394 126

Note. RT = reaction time, presented in terms of milliseconds (ms); SOA = stimulus onset

asynchrony, presented in terms of ms. Means and standard deviations were computed on correct

matching trials after outlier removal.
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Figure 6. Mean Response Times by SOA and Condition. The orange line represents the results from the stranger-
matching condition. The blue line represents the results from the self-matching condition.



Table 2 presents the mean proportion of correct responses and standard deviations for
self-matching (YOU) and stranger-matching (STRANGER) trials at each SOA. Standard

deviations were computed across trials.

At 0-ms SOA, accuracy was higher for self-matching trials (M = .89, SD = .32) than for
stranger-matching trials (M = .76, SD = .43). At 1,500-ms SOA, the difference between
conditions was reduced, with self-matching trials (M = .92, SD = .27) remaining more accurate
than stranger-matching trials (M = .88, SD = .32). At 3,000-ms SOA, the difference decreased
further, with self-matching trials (M = .94, SD = .24) still showing an advantage over stranger-

matching trials (M = .92, SD = .28) (see Figure 7).

Table 2

Mean Proportion of Correct Responses and Standard Deviations by Condition and

Stimulus Onset Asynchrony

Self Stranger
SOA M SD M SD
0 .89 32 76 43
1,500 .92 27 .88 32
3,000 .94 24 92 28

Note. SOA = stimulus onset asynchrony was presented in terms of milliseconds (ms).
Standard deviations refer to trial-level accuracy (0/1) within each cell. Anticipations were

excluded.
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Figure 7. Mean Accuracy by SOA and Condition. The orange line represents the results from the stranger-matching
condition. The blue line represents the results from the self-matching condition.

5.3 Inferential Statistics: Reaction Times

As anticipated above, RTs were analyzed with generalized linear mixed-effects models
assuming a Gamma distribution with a log link, including a random intercept for participant.
Condition (self vs. stranger) and SOA (0, 1,500 ms, 3,000 ms) were entered as fixed effects, with
the self condition at the 0-ms SOA serving as reference. A model including the Condition x SOA
interaction was compared with an additive model via a likelihood ratio test. The interaction
model provided a significantly better fit, ¥*(2) = 99.82, p <.001, suggesting that the magnitude

of the self—stranger difference varied across SOAs.

In the interaction model, the estimated baseline RT for the self condition at the 0-ms SOA

was exp(—0.237) = 789 ms. At 0-ms SOA responses in the stranger condition were significantly
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slower than in the self condition, b = 0.143, SE = 0.012, z = 12.13, p <.001, corresponding to an
estimated RT ratio of 1.15, 95% CI [1.13, 1.18], or an advantage of approximately 14% for the
self condition. RTs were shorter at 1,500-ms SOA, b =—-0.586, SE =0.011, z=-52.04, p <.001,

and at 3,000-ms SOA, b =—-0.685, SE=0.011,z=—-61.11, p <.001, relative to SOA 0.

Critically, both interaction terms were significant: Condition x 1,500-ms SOA, b =
—0.121, SE=0.016, z=—7.37, p < .001, and Condition x 3,000-ms SOA, b =—0.157, SE =
0.016, z=-9.63, p <.001. Combining the simple effect of condition with the respective
interaction terms, the estimated self—stranger RT ratio was approximately 1.02 at 1,500-ms SOA
(a difference of roughly 10 ms) and approximately 0.99 at 3,000-ms SOA (roughly —5 ms). This
pattern indicates that the SPE observed in RTs at 0-ms SOA was greatly attenuated at 1,500-ms

SOA and was no longer apparent at 3,000-ms SOA.

5.4 Inferential Statistics: Accuracy

Trial-level accuracy, as measured by the proportion of correct responses, was analyzed
with a generalized linear mixed-effects model with a logit link (mixed-effects logistic
regression), including a random intercept for participant and the same fixed-effects structure and
reference as the RT analysis. The model including the Condition x SOA interaction fit
significantly better than the additive model, ¥*(2) = 19.39, p <.001, suggesting that the self-

stranger difference in accuracy also varied across SOAs.

At 0-ms SOA, the odds of a correct response were significantly lower in the stranger

condition than in the self condition, b =—1.04, SE=0.11,z=-9.72, p <.001, OR = 0.35, 95%
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CI[0.29, 0.44]. Accuracy was higher at 1,500-ms SOA, » =0.39, SE =0.13,z=3.03, p =.002,
OR =1.48, and at 3,000-ms SOA, b=0.71, SE=0.14,z=5.14, p < .001, OR = 2.04, relative to

0-ms SOA in the self condition.

Both interaction terms were significant and positive: Condition % 1,500-ms SOA, b =
0.59, SE=0.17,z=3.56, p <.001, and Condition x 3,000-ms SOA, b =0.68, SE=0.18, z =
3.78, p <.001, indicating that the accuracy disadvantage for the stranger condition decreased at
longer SOAs. Combining the simple effect with the interaction terms, the estimated odds ratio
for the stranger condition was approximately 0.64 at 1,500-ms SOA and approximately 0.70 at
3,000-ms SOA. Thus, in contrast with the RT results, the self-advantage in accuracy appeared

attenuated but still present at the longer SOAs.

5.5 Exploratory Analysis: Language Group

To explore whether the pattern of results differed across the three language groups
(Albanian, English, Italian), language was added to the RT model in full interaction with
condition and SOA (Condition X SOA x Language) and compared with the two-way interaction

model. The three-way model improved overall fit, ¥*(12) = 47.64, p < .001.

None of the three-way interaction terms, which would index differences in the SOA-
dependence of the SPE across languages were significant (all p >.103). The significant terms
primarily concerned SOA x Language combinations, reflecting differences in overall response
speed across SOAs between groups, and a two-way Condition x Language term for the Italian

group, b =0.059, SE = 0.030, z =198, p = .048, suggesting a somewhat larger self—stranger
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difference at 0-ms SOA in this group. Given that the per-group sample sizes were small and the
three-way interaction test was likely underpowered, these results should be considered

exploratory and interpreted with caution.

5.6 Discussions

The study aimed to explore whether the SPE acts as an S-R compatibility phenomenon.
More specifically, the study was designed to test whether the decay hypothesis, which was
proposed in the context of the Simon effect, also applies to the SPE. The decay hypothesis
predicts that if an effect is due to a feature of the stimulus matching a feature of the response,
then this effect should decay when the time interval between stimulus presentation and response
execution increases (Hommel, 1993). If the SPE results from a stimulus-response compatibility
mechanism analogous to the Simon effect, then the SPE should decay as the go-signal SOA
increases. Critically, this decay should mirror the temporal pattern observed in Simon-type
effects, where the effect diminishes at longer SOAs due to the decay of the automatically
activated response code (Pauly & Wentura, 2024). On this account, the SPE at 0-ms SOA should
be significantly larger than at 1,500-ms SOA and 3,000-ms SOA. In contrast, two more
theoretical frameworks exist regarding the SPE. Namely, the Self Attention Network (SAN) and
the Working Memory and Binding account. The former assumes that the SPE impacts multiple
stages of processing, whereas the latter suggests that the SPE is enhanced in working memory
(Golubickis & Macrae, 2023; Humphreys & Sui, 2016; Schifer et al., 2020; Yin et al., 2019).
Therefore, the hypothesis that the advantage of self-matching trials over stranger-matching trials
should decay for longer SOAs is at odds with these accounts as it supports the S-R compatibility

account, which does not result from perception, attention, or working memory.
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The results showed that the SPE is robust at 0-ms SOA, so when the go-signal and self-
matching pair appear at the same time, replicating previous findings (Sui et al., 2012). However,
the effect is limited for RT measures in longer SOAs of 1,500 ms and 3,000 ms. Furthermore, the
results indicate that there was no speed/accuracy trade-off as the accuracy measures followed the
same pattern as the RTs. However, whereas the SPE in RTs was greatly attenuated at the two
delayed conditions, the accuracy advantage for self-matching trials was attenuated at longer
SOAs but did not disappear. Self-matching trials remained more accurate than stranger-matching
trials at every SOA level. These results are in line with the decay hypothesis. The present study
is subject to several limitations. Based on the proposal of Liu et al. (2025) the experimental
design included only the self- and stranger-associated conditions to maximize the difference in
RTs. However, the findings from Amodeo and colleagues (2023) propose that a familiar other
condition (such as friend or mother) should be included when studying self-bias to account for a
potential conceptual familiarity confound. As a result, the data speak to the contrast between self
and stranger but cannot account for the decay across all levels of familiarity. The implications of
the current design should be taken with caution. The data only show that the SPE behaves as an
S-R compatibility phenomenon in an increased interval between stimulus presentation and

response execution.

The current data suggest that the locus of the SPE lies in the response selection stage. The
SPE mimics the Simon effect, whose locus has been implicated in the central stage of
information processing (Cespon et al., 2020). This corroborates previous findings that suggest
the SPE influences the response selection stage (Janczyk et al., 2019; Schéfer et al., 2020).

Consequently, the SPE seems to adhere to the decay hypothesis (Hommel, 1993). When the time
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interval between the shape-label pair and the response execution was increased, the advantage of
self-matching trials was no longer present. These data suggest that the stimuli in self-matching

trials share a common feature with the response.

Therefore, the results are consistent with the S-R compatibility account, which states that
a response is facilitated if the stimulus and the response share a task-irrelevant feature code
(Cespon et al., 2020; Hommel, 1993). S-R compatibility is explained as the result of a direct
route that activates automatic response codes based on a common feature of the stimulus and the
response (Cespén et al., 2020; Kornblum et al., 1990). The direct route is presumed to be fast,
and it should run parallel with an indirect processing route that activates a response based on the
task instructions (Cespon et al., 2020; Kornblum et al., 1990). Since the direct route is faster but
task-irrelevant, the response it produces should decay (Hommel, 1993). On the contrary,
although the response produced by the indirect route is activated more slowly, it should remain
intact when response execution is delayed, allowing participants to make the task-relevant
response (Cespon et al., 2020; Kornblum et al., 1990). The current study did not test which
stimulus and response features are shared between the self and matching trials. However, a
possible explanation for this relies on the polarity correspondence principles (Pauly & Wentura,
2024; Proctor & Cho, 2006). Based on the PCP framework, Pauly and Wentura (2024) proposed
that both the self and the matching response are coded as a plus (+) polarity in the shape-
matching task. The alignment between the stimulus and response features in self-matching trials
can drive facilitated RTs (Pauly & Wentura, 2024). By contrast, in stranger-matching trials, the
stranger (the stimulus) is coded as negative polarity, which causes a conflict between the

stimulus feature (negative) and the response (positive) feature (Pauly & Wentura, 2024). This
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conflict between the stimulus and the response in other-matching trials can consequently cause

longer RTs.

The study aimed to test the SPE using the decay hypothesis as a probe since S-R
compatibility is sensitive to decay manipulations, and the manipulation of SOA is suited to the
research question. It is not, however, designed to differentiate between every theoretical account
of the SPE. Thus, it cannot rule out that perceptual, attentional, or memory-based mechanisms
contribute alongside S-R compatibility. However, based on the results, one can hypothesize
about the implications of the findings for the SAN model and working memory account.

The SAN account holds that self-relevance enhances processing across several stages,
including early perception and attention, through reciprocal links between a self-representation
hub in the ventromedial prefrontal cortex and regions from the frontoparietal network
(Humphreys & Sui, 2016). The present experiment was not designed to test the SAN claims, as
we did not manipulate a social component, and indeed, there is some support for the SAN model,
for which the current study can not account (Desebrock & Spence, 2021; Frings & Wentura,
2014; Martinez-Pérez et al., 2024; Sui et al., 2012, 2013, 2023; Sui & Humphreys, 2015; Sui &
Rotshtein, 2019). However, if the SPE had been fully explained by the SAN account, we would
not have observed the decay of the SPE in delayed responses. However, even though the SAN
model does not offer a parsimonious account of the observed decay pattern, it may still describe
self-prioritization under conditions that are a better fit for exploring perception, attention, and
movement (Desebrock & Spence, 2021; Frings & Wentura, 2014; Martinez-Pérez et al., 2024;

Sui et al., 2012).
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A similar argument applies to the Working Memory and Binding account, which
proposes that self-relevance enhances objects in working memory and that stimuli related to the
self have a stronger association (Golubickis & Macrae, 2023; Schifer et al., 2020; Wang et al.,
2015; Yin et al., 2019). If the SPE was caused by an enhanced working-memory representation,
increasing the interval between the shape—label pair and the response should have preserved the
benefit, as the self-shape pair would have had to be maintained in working memory. Thus, the
decay of the SPE does not align with previous findings that self-referential stimuli are prioritized
in WM as measured by RTs (Yin et al., 2019). It is notable, however, that the accuracy
advantage for self-matching trials persisted, although attenuated, at the longer SOAs. This
remaining benefit suggests that part of the SPE could reflect a more durable, associative

contribution, as suggested by the binding account (Schifer et al., 2020).

Self-matching accuracy was already high under the 0-ms condition and showed an
advantage over stranger-matching, whereas stranger accuracy was initially lower and increased
as the interval lengthened. Although this result could reflect a ceiling effect (i.e., a cluster of
scores against the upper bound of a measure), the binding account predicts such an interaction,
since it assumes that the stronger self-association is retrieved reliably even without preparation
time, whereas the stranger association may require the added interval to be more accurate. An
explanation for the accuracy effect in delayed SOAs can be provided by the Balanced Identity
Theory (BIT) (Cvencek et al., 2012, 2021; Greenwald et al., 2002; Greenwald & Lai, 2020). BIT
defines social knowledge as a network of associations between concepts (nodes) and links

(Greenwald et al., 2002). The theory assumes that the self is a central node in the associative
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knowledge structure, and it therefore has multiple links with other nodes (Greenwald et al.,
2002).

If the self is a central node in the associative network, then it should be more easily
linked to new concepts/nodes. Indeed, a study found that the principles of BIT apply even when
participants are assigned to previously unfamiliar minimal social groups (Dunham, 2013). In
addition, a previous study on the SPE discovered that once a shape is associated with the self, it
becomes harder to reassociate the shape with a non-self-relevant other (Wang et al., 2015).
Moreover, BIT assumes that the self-concept is strongly associated with positive valence.
Therefore, it predicts that any negative association with the self should take longer to be
integrated within the self-network (Greenwald et al., 2002). Indeed, a study found a decreased
SPE when the self was associated with a stimulus holding a negative valence compared to when
the self was associated with a neutral stimulus in the first block of trials (Schéfer et al., 2023).
Furthermore, the idea that the self is a network of associations is supported by a study on the
SPE, which found that self-enhancement was more pronounced when shapes were paired with
identity-related information (i.e., personal traits and groups) that were high in personal relevance
and therefore had stronger links to the self-concept node (Golubickis et al., 2020).

If the BIT account holds, then a set of associative relationships between the self, social
groups, and abstract concepts exists in semantic space. The self can be more easily associated
with a new node in the network, compared to other social entities, such as “stranger” (Schéfer et
al., 2020). Consequently, the new association can be activated and maintained while the
participants take part in the shape-matching task. Indeed, Conway (2005) has proposed the
“working self”, a component of memory that activates goal-relevant self-associations from

memory, allowing the self to be a fluid construct of associations. At a more general level, BIT
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also holds that the content of the self-network is culturally shaped. If a cultural environment
promotes associations between concepts, they can become an integral part of a person's attitudes
(Greenwald & Lai, 2020). Therefore, if it is indeed easier to associate a stimulus with the self,
then the associations promoted by an individual's cultural context can influence the associative
network and consequently the self-concept (Aydin & Conway, 2020; Greenwald & Banaji, 2017;

Greenwald & Lai, 2020; Nosek et al., 2002).

To conclude, the thesis suggests that the SPE can be explained by the S-R compatibility
phenomenon and potentially enhanced binding. However, the conclusion on enhanced binding
was based only on the accuracy proportions. Therefore, new studies targeting this area of
research directly should be employed to test if the SPE can be explained through the BIT
account. Moreover, the argument between Eastern and Western philosophies remains open. On
one hand, the S-R compatibility account supports the writings of Vasubandhu and Buddha,
which posit that the self is a reification (Giordano, 2019). On the other hand, the binding account
supports Western philosophies (Giordano, 2019). It could be that the enhanced binding for
associated stimuli stems from being socialized in cultures where self-differentiation is

emphasized in conversations with others, media, and education.

5.7 Conclusions
Taken together, the present findings indicate that the self-prioritization effect behaves as
a stimulus—response compatibility effect. Similarly to the Simon effect, the reaction-time

advantage for self-matching trials decayed when the interval between the stimulus and the
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response was extended. The results are consistent with the decay hypothesis and with a locus at
the response-selection stage rather than at perception or attention.

At the same time, the presence of an advantage in accuracy at the longer SOAs suggests
that S-R compatibility may not fully explain the results, and that a stronger association or
semantic memory-based component may also contribute to self-prioritization. Future research

should examine the SPE in combination with factors known to influence associative strength.
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