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Introduction

With increasing frequency, social scientists are investigating how an individual’s biology, social 
networks, and culture reciprocally interact to cumulatively influence their personality, cognitive-
behavioral patterns, and psychophysical health (Fowler et al. 2011; Franks 2010; Freese et al. 2003; 
Guo et al. 2010; Machalek and Martin 2004; Shanahan et al. 2008; Turner and Maryanski 2005; Udry 
1995). In this chapter, we extend this line of research by examining the neurological foundations of 
an important part of sociological social psychology – identity theory (Burke and Stets 2009).

For the last decade, neuroscientists have been identifying and describing the structural and func-
tional characteristics of what are commonly referred to as intrinsic connectivity networks (ICN) 
(Biswal et al. 2010; Corbetta and Shulman 2002; Fox et al. 2006; Gusnard et al. 2001; Hagmann et al. 
2008; Raichle and Gusnard 2005; Raichle et al. 2001). Generally speaking, an ICN is a collection of 
functionally interconnected brain regions that dynamically coordinate their respective neural activi-
ties to generate specific mental states or to perform specific behavioral and cognitive acts (Deco et al. 
2011; Greicius et al. 2009; Jiao et al. 2011; van den Heuvel et al. 2009).

According to current research, a specific ICN called the default mode network appears to be 
responsible for generating several of the cognitive processes that identity theory argues are an essen-
tial part of social interaction (Andrews-Hanna et al. 2010a, b; Buckner et al. 2008; Leech et al. 2011; 
Spreng and Grady 2010). Specifically, these include the possession of a self; the capacity to engage 
in self-reflection; the ability to develop, maintain, manipulate, and utilize stocks of knowledge to 
interpret the meaning of physical and social phenomena; the ability to ascribe meanings to oneself; 
the ability to take the role of the other; and the ability to covertly organize and rehearse potential lines 
of action (Burke and Stets 2009). Given the significant overlap between the cognitive processes gen-
erated by the default mode network and those discussed by identity theory, the goal of this chapter is 
to illustrate the applicability of research related to the default mode network to the identity theory 
research program.

In the following sections, we will argue that the patterns of neuronal activity generated by the 
default mode network represent the concrete referents of identity theory’s abstract concepts; as such, 
empirical insights regarding the functional properties of the default mode network can be incorpo-
rated into identity theory research in the same manner as any other empirical referent. Further, we 
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will argue that research on the default mode network can supplement identity theory by offering the 
research program the ability to physiologically validate the existence of its concepts and processes, 
as well as elaborate in neurological terms their underlying causal mechanisms. Finally, we will briefly 
examine how an understanding of the neurological foundations of identity-related processes can 
expand the explanatory power of identity theory into new domains of research.

Overview of Identity Theory

Identity theory is a microsociological research program that examines how social structures, indi-
viduals’ identities, and individuals’ social interactions mutually influence each other (Burke and Stets 
2009).1 The goal of identity theorists is to explain how an individual’s identities initially form; once 
formed, how identities organize an individual’s behavior in predictable ways; and finally, how the 
meaning of an identity and the associated cognitive and behavioral processes potentially change in 
response to repeated interactions with others (Burke and Stets 2009).

According to identity theory, there are three bases of identities: personal identities, role identities, 
and social identities (Burke and Stets 2009). These identities consist of the set of meanings that define 
the characteristics of a person as an individual; within the context of the roles they perform; and as a 
member of a social group, respectively. Regardless of type (e.g., personal, role, or social), an identity 
has two dimensions. The first is called the conventional dimension, which reflects the sociocultural 
definitions and behavioral expectations associated with an identity. The second dimension is called 
the idiosyncratic dimension; it consists of the individual’s distinctive interpretation of the meanings 
and responsibilities associated with an identity, as well as their definition of the kinds of behaviors 
that one can appropriately engage in (Burke and Stets 2009:39).

For example, Burke and Stets (2009) note that the conventional dimension that defines the 
“role-responsibilities” of a professor includes teaching courses, grading papers, and holding office 
hours. But, an individual may inject into their professor role-performance an idiosyncratic dimen-
sion that defines the role’s responsibilities to include mentor, confidant, or friend. Similarly, the 
conventional dimension of an individual’s moral identity may state that “a good person does not 
steal” (Stets 2010). But, the idiosyncratic dimension of the identity may qualify the conventional 
definition with “a good person does not steal from members of their social network; outsiders, 
though, are fair game.”

Identity theorists argue that individuals learn the conventional and idiosyncratic dimensions of 
their respective identities through a combination of socialization and the reflected appraisals they 
receive from others (Burke and Stets 2009). Following the structural symbolic interaction tradition 
(Stryker 2002), identity theorists define socialization as the process by which individuals are formally 
taught by the members of their society the meanings of the signs, symbols, and behaviors that char-
acterize their culture. Generally speaking, it is through this socialization process that individuals learn 
the conventional dimensions of their identities. The set of meanings that eventually come to define 
an individual’s identity is called the identity standard (Burke and Stets 2009). Following Cooley 
(1902), a reflected appraisal is the information that people convey to one another during a social 

1 Like most sociological research programs, identity theory has evolved over time. In the past, it was possible to dis-
tinguish three separate lines of research carried out by George McCall and J.L. Simmons; Sheldon Stryker and col-
leagues; and Peter J. Burke, Jan E. Stets, and colleagues. Recently, Burke and Stets (2009) articulated a version of 
identity theory that incorporates these distinct research programs into a single framework. Following this specification, 
this chapter will treat the concepts and theories offered by each of the three programs as elements of a single 
framework.
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interaction that indicates how each is defining and interpreting the meaning of the other. For example, 
Christy’s approving look during Conrad’s lecture may indicate to Conrad that he is being perceived 
as a competent professor. If Conrad continues to experience this identity verification from Christy 
and his other students, the standard for his professor identity will be “competent.”

The identity control process is a theoretical model of how an individual’s identity standard 
dynamically influences his or her behavior as he or she goes about his or her daily tasks (Burke 
and Stets 2009). To briefly summarize, the model postulates that the meanings stored in the identity 
standard guide an individual’s behavior (e.g., a competent professor lectures this way and not that 
way). Others then interpret the meaning of this behavior and provide feedback in the form of 
reflected appraisals. Once perceived, a person compares the meaning of this feedback with the 
meanings stored in his or her identity standard. An individual’s identity is said to be verified if 
the meaning of the reflected appraisal matches the meaning stored in his or her identity standard. 
Generally speaking, positive emotions are the phenomenological consequence of identity 
verification. If the meaning of the reflected appraisal does not match the identity standard, then an 
error signal is generated; generally speaking, this error signal is experienced as a negative emotion. 
This negative emotion, in turn, motivates the individual to engage with the stimulus until the mean-
ings being perceived match those stored in the identity standard. Importantly, identity theory 
argues that this process can occur either consciously or subconsciously (Burke and Stets 2009).  
In short, this means that the perception and interpretation of the meaning of self-relevant stimuli, 
the comparison of this meaning with the meanings stored in the identity standard, and the motiva-
tion to respond to the failure to verify an identity can occur as an automatic or deliberately con-
trolled cognitive process.

Finally, identity theorists argue that the identity control process can occur even when other indi-
viduals are not directly present to provide a reflected appraisal. For example, when anticipating a 
social interaction, an individual will draw upon the meanings stored in his or her identity standard 
to construct a course of action that reflects these meanings. Identity theorists maintain that this is 
done by the individual mentally rehearsing potential lines of behavior and imagining how others 
may react (Burke and Stets 2009). Importantly, identity theorists further claim that these imagined 
reflected appraisals generate the same positive and negative emotions as do those experienced dur-
ing face-to-face interaction. Beyond serving to organize future behaviors into a coherent plan of 
action, the anticipatory feelings of approval serve to partially legitimate an individual’s cultural 
understanding and personal definitions of an identity; in short, this is because emotions in general 
act to reinforce or dissuade behaviors regardless of their source (e.g., imagined vs. real). Once this 
set of behaviors is performed in front of others, the emotions generated by the actual reflected 
appraisals act to fully legitimize or delegitimize these understandings (Burke and Stets 2009:39–41); 
this is because experienced reflected appraisals deliver a larger emotional impact than their imag-
ined counterpart.

To illustrate more clearly how the identity control process operates, consider the following 
example. Imagine an individual who defines the meaning of his student identity using terms such 
as “hardworking,” “disciplined,” and “responsible” and who is unable to turn in an assignment on 
time due to car trouble. When the student eventually gives the assignment to the professor, the 
professor expresses disapproval and recommends taking the class more seriously. Here, both the 
professor’s look and verbal statement are stimuli that indicate to the student that the professor is 
interpreting turning in the assignment late to mean that the student is not hardworking, disciplined, 
and responsible.

Upon perceiving the meaning of these stimuli and contrasting them with the meanings stored in 
the student’s identity standard, the student experiences a negative emotion and is thus motivated into 
action. In this case, the student “takes the role of the other” and views the situation from the perspec-
tive of the professor; upon doing so, the student thinks, “Oh! The reason the professor said that is 
because she is not aware of my car trouble.” Realizing this, the student explains to the professor his 
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situation and then apologizes for turning his assignment in late. Upon considering the student’s expla-
nation, the professor smiles and tells the student that she is sorry for misjudging his devotion to the 
class. Importantly, the professor’s second response represents a new set of stimuli that are perceived 
by the student and compared to his “student identity standard.” Because these new perceived mean-
ings match the meanings stored in the standard, no error signal is generated; instead, the student 
experiences the positive emotions that occur when an identity is verified.

The Neurological Foundations of an Identity

Recall from above that identity theorists define an identity as the conventional and idiosyncratic 
meanings that are self- and socially ascribed to an individual. As noted by Burke and Stets (2009), 
identity theory’s definition of “meaning” is significantly influenced by the work of the classical soci-
ologist George H. Mead (1934). Interestingly, this connection to Mead allows us to identify the 
neurological equivalent of identity theory’s concept of meaning.

According to Mead (1934), the meaning of an object is determined by how an individual is 
prepared to act toward it. In regard to the meaning of a telescope, Mead says:

If we want to trace the responses of the astronomer, we have to go back into his central nervous system, back 
to a whole series of neurons; and we find something there that answers to the exact way in which the astronomer 
approaches the instrument under certain conditions….the values which we say the instrument has are values 
through the relationship of the object to the person who has that sort of attitude. If a person did not have that 
particular nervous system, the instrument would be of no value. It would not be a telescope. (Mead 1934:29; 
emphasis added)

Notice here the degree to which Mead binds this concept of meaning to the existence of some 
neurological substrate; indeed, in the last line of the quote, he explicitly notes that the neurological 
processes underlying the behavioral attitude toward the telescope is exactly what makes it a telescope. 
Without this biological substrate, the telescope as such would not exist. Clearly then, the biological 
substrate is an important dimension of Mead’s definition of meaning.

In the neuroscience literature, Mead’s “biological substrate” is called a cell assembly (Hebb 2002). 
A cell assembly is defined as a collection of neurons that coordinate their individual patterns of neural 
activity to represent information about the environment. To borrow Mead’s example, this means that 
a discrete collection of neurons responds in a deliberate and coordinated fashion whenever an indi-
vidual perceives a telescope, while another cell assembly responds whenever he or she perceives a 
horse. Interestingly, the same cell assembly that is involved in the perception of a specific aspect of 
the environment is also activated whenever the object is mentally recalled (Squire and Kandel 2009). 
This means that a telescope is represented in the brain by the same collections of neurons regardless 
of whether it is “directly perceived” or “remembered.” Given this, we argue that conventional and 
idiosyncratic meanings constituting an individual’s identity standard are represented in his or her 
brain by cell assemblies.

According to neuroscience research, knowledge about the environment can be divided into distinct 
types (Squire and Kandel 2009). Knowledge that an individual can consciously recollect is called 
declarative knowledge or explicit memory.2 Semantic memory is a subtype of declarative memory 
and is defined as an individual’s knowledge of general facts, i.e., the capitals of major countries, the 
names of popular sport teams, the grammar and vocabulary of their language, etc. Episodic memory 
is a second subtype of declarative memory that is defined as the knowledge an individual has about 

2 In the following sections, we will use the terms information, knowledge, and memory interchangeably.
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specific events that they experienced from the first-person perspective, i.e., their memory of the time 
they traveled to Paris after graduating from high school or the memory of the time they watched their 
favorite sports team win the championship game.

A third type of declarative memory is sometimes referred to as semantic autobiographical 
memory (D’Argembeau and Salmon 2011; Levine et al. 2004). Like episodic memory, semantic 
autobiographical memory is a form of self-relevant knowledge; like semantic memory, though, this 
knowledge about the self is not tied to a specific “episode” in an individual’s autobiographical 
history. In other words, semantic autobiographical memory is knowledge about oneself that has 
been abstracted from specific experiences. For example, an individual’s memory of their mood 
yesterday during lunch is episodic knowledge; an individual’s knowledge about their general dis-
position is a semantic autobiographical memory. Importantly, then, the key difference between 
semantic, episodic, and semantic autobiographical memory is not so much the content of the 
knowledge per se, but the degree to which it is tied to a specific moment or abstracted from numerous 
individual events.

Although the identity theory concepts of conventional and idiosyncratic dimensions are defined in 
terms of “sociocultural” versus “personal meanings,” and the neuroscience concepts of semantic and 
episodic memory are defined in terms of “general” versus “particular” experiences, we argue none-
theless that these two sets of concepts are interchangeable. The reason for this can be illustrated by 
the following example. Generally speaking, a professor is defined as an individual that teaches at the 
university or college level; the primary responsibilities of a professor include designing and teaching 
courses, performing research, and grading assignments. This general knowledge about the meaning 
of the word professor is semantic knowledge. In the above summary of identity theory, I noted that 
Burke and Stets (2009) cite teaching courses, grading papers, and holding office hours as examples 
of the conventional dimension of the role-responsibilities of a professor. As can be seen here, the 
semantic and conventional meanings of a professor are essentially the same.

Burke and Stets (2009) further note that the idiosyncratic dimension of the professor identity can 
include being a friend or mentor. It is reasonable to assume that an individual could develop this 
idiosyncratic definition after specific interactions with “mentor-type” or “friend-type” professors 
during her time in graduate school. It is also possible that a professor could learn these meanings 
after experiencing specific instances of positive reinforcement from her students as she engaged in 
mentor-like or friend-like behaviors. Because an individual can deliberately recall from the first-
person perspective specific examples of these kinds of experiences, they are episodic memories. The 
general idiosyncratic meaning of “professor as friend” that is abstracted from these specific episodic 
instances, though, is semantic autobiographical knowledge. Based upon these similarities, the neu-
rological concepts of episodic and semantic autobiographical memory are interchangeable with the 
identity theory concept of idiosyncratic dimension of meaning.

Relevant Measures of Neural Activity

As a consequence of the correspondences discussed above, we argue that neuroscience research on 
declarative knowledge can be used to supplement sociological research on identity-related processes. 
Researchers have recently begun to investigate the neurological foundations of how individuals recall 
semantic, episodic, and semantic autobiographical knowledge using a noninvasive neuroimaging 
technology called functional magnetic resonance imaging (fMRI) (Buckner et al. 2008; Burianova 
et al. 2010; D’Argembeau and Salmon 2011; Kompus et al. 2009; Levine et al. 2004; Spreng and 
Grady 2010; Spreng et al. 2009). Given the importance of fMRI to this line of research, it is necessary 
to briefly review how this technology works.
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fMRI measures the neural activity underlying a cognitive process by taking advantage of 
what is called the blood oxygen level-dependent effect (BOLD effect) (Cacioppo and Berntson 
2005). Like all cells in the body, neurons must draw oxygen from the blood in order to function. 
Because of this, the body constantly delivers to the brain a steady flow of blood in order to 
maintain its resting state or baseline levels of cellular activity, e.g., level of neural activity that 
occurs when an individual is not actively engaged in a cognitive or behavioral act. Also, like 
all other cells in the body, increasingly larger levels of cellular activity require increasingly 
larger amounts of oxygen. In order to meet this larger demand, the body increases the amount 
of blood delivered to a brain region whenever it is “activated” to perform some cognitive or 
behavioral function.

Because the oxygen demands of neurons are relatively low when a brain region is “at rest,” the 
ratio of the amount of oxygenated to deoxygenated hemoglobin in the blood is high. This is 
because the body is able to deliver new oxygenated blood to the region faster than the associated 
neurons are able to consume it. When neurons suddenly increase their level of activity at the onset 
of a cognitive or behavioral act, they briefly begin to consume oxygen from the blood at a faster 
rate than the body can replace it. As a result of this, the ratio of oxygenated to deoxygenated 
hemoglobin decreases; this transient state is immediately followed by an increase in the amount 
of blood sent to the active brain region, which, in turn, increases the ratio of oxygenated to deoxy-
genated hemoglobin. To summarize, fMRI is able to measure changes in neural activity by mea-
suring changes in the ratio of oxygenated to deoxygenated hemoglobin. Further, fMRI allows 
researchers to determine where in the brain a specific cognitive act occurs by identifying which 
brain regions demonstrate a change in blood oxygen level at both the onset and during the entire 
performance of the cognitive activity.

In light of how fMRI operates, neuroscientists examining the neurological foundations of 
declarative knowledge generally employ two types of research designs (Cacioppo and Berntson 
2005; D’Argembeau and Salmon 2011). The first of these involves using fMRI to record changes 
in neural activity while an individual deliberately recalls a semantic, episodic, or semantic auto-
biographical memory. For example, Wiggs and colleagues (Wiggs et al. 1998) examined the 
neural correlates of semantic memory by showing participants a black-and-white line drawing of 
common objects (such as a thimble, an American football, or an igloo) and then asking them to 
either recall the object’s name or specify the color typically associated with the object (e.g., 
thimbles are generally silver and American footballs are generally brown). Similarly, the neuro-
logical correlates of episodic memory are generally examined by recording changes in brain 
activity as individuals recall very specific moments in their life (i.e., what they did on their last 
vacation, etc.) (D’Argembeau and Salmon 2011). Semantic autobiographical memory, in turn, is 
examined by asking individuals to evaluate if a series of descriptive statements accurately 
describes them; specifically, such statements include the following: I am a shy person.  
I am a father. I am a good person. etc. (D’Argembeau and Salmon 2011; Ochsner et al. 2005; 
Rameson et al. 2010). The recorded levels of “task-induced” neural activity are then compared 
to the levels of activity recorded before the onset of the task in order to determine which regions 
demonstrated increased levels of oxygen consumption. Areas of the brain that demonstrate an 
increase in oxygen consumption are then identified as playing a functional role in enabling the 
memory recall.

The second research design involves a series of tasks that sequentially require the recollection of 
semantic, episodic, and semantic autobiographical knowledge, and the patterns of increased neural 
activity are then compared across tasks. Brain regions that only show increased levels of activation 
during specific kinds of memory recall are said to be functionally discrete; brain regions that show 
increased activation across multiple tasks are said to serve as a common foundation for multiple types 
of recollection.
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The Neurological Foundations of Declarative Knowledge

More than a decade of extensive research, employing the above empirical designs has consistently 
identified the following brain regions as responsible for enabling the recollection of semantic, epi-
sodic, and semantic autobiographical knowledge (see Fig. 12.1). First, portions of the lateral tempo-
ral and the posterior inferior parietal cortices have routinely been demonstrated to be functionally 
involved in the recollection of semantic memory (Binder et al. 2009; Prince et al. 2007; Wiggs et al. 
1998). Second, portions of the medial prefrontal cortex, posterior cingulate cortex/precuneus, hip-
pocampus, and anterior cingulate cortex have all been reliably shown to play a functional role in 
recalling episodic memory (see Fig. 12.1) (Addis et al. 2009; D’Argembeau and Salmon 2011; Kwan 
et al. 2010; Levine et al. 2004; Leyhe et al. 2009; Prince et al. 2007). Third, a comparison of the brain 
regions activated to generate semantic autobiographical knowledge reveal a significant overlap with 
those that generate general semantic knowledge; e.g., both semantic and semantic autobiographical 
knowledge are generated by regions of the brain that are responsible for recalling knowledge that is 
not tied to a specific event. The key difference though is that the recollection of semantic autobio-
graphical knowledge involves “episodic” areas of the brain that process self-related information and 
enable deliberate cognitive control (Levine et al. 2004). This means semantic autobiographical 
knowledge is neurologically distinct from general semantic knowledge to the degree that the former 
requires a greater amount of cognitive effort to recall, as well as by the fact that it contains a self-
relevant dimension.

To summarize our argument thus far, the identity theory concepts of conventional and idiosyn-
cratic meanings of an identity are conceptually identical to semantic, episodic, and semantic autobio-
graphical memory. Further, because an individual’s identity standard is defined as the complete stock 
of meanings a person has for a given identity, the concept of an identity standard is co-terminate with 
an individual’s complete stock of episodic, semantic, and semantic autobiographical knowledge. 
Recognizing this correspondence is important for three reasons. First, it provides an important clue 
for identifying which neuroscience research programs may be applicable to identity theory, e.g., those 
research programs that are related to the three forms of memory. Second, the fact that all three forms 
of memory are generated by physiologically distinct mechanisms indicates that the difference 

Fig. 12.1 Brain regions responsible for generating episodic memory (left) involve the medial prefrontal cortex 
(MPFC), anterior cingulate cortex (ACC), hippocampal formation (HF+), and posterior cingulate cortex/preceunus 
(PCC/preceunus). Brain regions responsible for generating semantic memory (right) include lateral temporal cortex 
(LTC) and posterior inferior parietal lobe (PIPL). Views of the brain are taken from midsagittal, dissected down the 
midline of the brain (Left) and an exterior view (Right)
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between idiosyncratic and conventional meanings is more than simply a heuristic distinction; instead, 
it is an accurate representation of empirical reality. And finally, the fact that fMRI can be used to 
observe the neurological processes underlying declarative knowledge means that this same neuroim-
aging technology can be used to study how the conventional and idiosyncratic meanings of an iden-
tity may or may not affect an individual’s behavior. The larger implications of this last point will be 
discussed in greater detail below.

The Neurological Foundations of Self- and Reflected Appraisals

As was noted in the overview above, an important assumption of identity theory is that individuals 
can engage in self- and reflected appraisals (Burke and Stets 2009). Using fMRI in the manner dis-
cussed above, neuroscientists have investigated three research questions related to these two pro-
cesses: first, what are the neurological processes responsible for generating self- and reflected 
appraisals; second, to what degree do the neurological foundations of self- and reflected appraisals 
overlap; and third, what does the existence of a shared neurological substrate tell us about how indi-
viduals are able to accurately assess how they are being interpreted by others.

A remarkable finding that is consistently confirmed across studies shows that both self- and 
reflected appraisals are largely generated by the same set of brain regions (see Fig. 12.2); specifically, 
these include the medial prefrontal cortex, the posterior cingulate/precuneus, and multiple regions of 
the temporal lobe (for original evidence of this correlation, as well as an extensive summary of simi-
lar findings, see Ochsner et al. 2005). At the same time, differences between the two cognitive pro-
cesses can be identified in terms of the strength of neural activity in specific brain regions. For 
example, Ochsner and colleagues found that the medial prefrontal and the posterior cingulate cortices 
are more strongly activated during self-appraisals than they are during reflected appraisals (Ochsner 
et al. 2005). Likewise, reflected appraisals were shown to employ stronger neural activity in many of 
the temporal brain regions that were noted above to play a role in the generation of episodic and 
semantic memory. Interestingly, this and other studies have found that reflected appraisals from the 
perspective of close others tend to demonstrate stronger activity in the brain regions associated with 
episodic memory and emotion, while reflected appraisals from the perspective of unfamiliar others 
tend to show stronger neural activity in the brain regions responsible for generating semantic knowl-
edge (Ochsner et al. 2005).

Fig. 12.2 Brain regions involved in self- and reflected-appraisals. Medial prefrontal cortex (MPFC) and posterior 
cingulate cortex (PCC) as seen from the midsagittal view (Left) and temporal lobe as seen from the exterior view of 
the brain (Right). Locations of brain regions are approximate
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Generally speaking, these patterns of neural activation relate to identity theory in the following 
ways. First, the fact that each form of appraisal can be characterized by a distinct pattern of neural 
activity empirically validates identity theory’s taken-for-assumption that self- and reflected 
appraisals are distinct cognitive processes. Second, the involvement of brain regions associated 
with declarative knowledge during the performance of self- and reflected appraisals empirically 
validates identity theory’s argument that individuals draw upon their identity standard when 
defining themselves or interpreting how they are being defined by others. At the same time though, 
the indication that reflected appraisals from the perspective of close others are neurologically dis-
tinct from those performed from the perspective of unfamiliar others may suggest the need for 
identity theory to better specify how a person’s level of familiarity with others may modify iden-
tity-related processes.

The Neurological Foundations of the Implicit Perception  
of Self-relevant Meanings

A distinguishing characteristic of the self- and reflected appraisals discussed above is the degree to 
which an individual explicitly decides whether or not a stimulus is self-relevant; reflecting this, neu-
roscience researchers often refer to these processes as explicit appraisals. As Rameson et al. (2010) 
note though, people implicitly detect the self-relevance of a stimulus more often than they do so 
explicitly; specifically, Rameson and colleagues comment:

…when flipping through television channels, one usually does not explicitly ask oneself: “Am I a funny person 
who likes comedies or a serious person who prefers documentaries?” Instead, one’s implicit self-knowledge 
guides one’s behavior to make an appropriate selection in a way that is adaptive, automatic and below the level 
of awareness. (Rameson et al. 2010:701)

As was noted in the overview of identity theory, the identity control process also assumes that 
individuals can both consciously and subconsciously perceive self-relevant stimuli. Unlike neurosci-
ence research though, identity theorists have never empirically specified how the implicit detection 
of self-relevant stimuli is possible. Or, in other words, how is a person able to automatically distin-
guish the small subset of stimuli that represents a reflected appraisal from totality of stimuli that 
constantly bombards their sensory system.

Recently, Rameson and colleagues used fMRI to compare and contrast the patterns of neural activ-
ity associated with the implicit and explicit perception of self-relevant stimuli (Rameson et al. 2010). In 
this study, a group of participants were asked to rate how well the adjectives “athletic” and 
“scientific” applied to their self-concept, as well as rate how important each concept was to their 
sense of self. Participants that indicated that “athletic” was both an accurate description of themselves 
and an important part of their self-concept were coded by the researchers as possessing an athletic 
identity. Likewise, participants that indicated that “scientific” was both an accurate and important 
description of their self-concept were coded as possessing a scientific identity.

Following this, each participant was shown a stream of 88 emotionally neutral images of athletic- 
and scientific-related situations and asked to identify for each one whether or not a human being was 
present in the scene. The requirement to detect a person in the image was used to divert the partici-
pant’s conscious attention away from the “athletic” or “scientific” theme that underlined each scene. 
The goal of this task was to determine if nonconsciously processed stimuli are “tagged” by the brain 
as being self-relevant and, if so, which areas of the brain are responsible. After performing this task, 
the participants were then shown 40 athletic- and 40 scientific-related adjectives and asked to quickly 
respond with either “me” or “not-me.” Here, the goal of the task was to determine which brain regions 
were involved in the explicit evaluation of the self-relevance of a stimulus.
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According to Rameson et al.’s (2010) results, the implicit and explicit detection of self-relevant 
stimuli are largely processed by the same brain regions. Specifically, these regions include the medial 
prefrontal and ventral medial prefrontal cortices, the amygdala, the subgenual anterior cingulate 
cortex, the posterior cingulate/precuneus, and the ventral striatum (see Fig. 12.3). Further, the 
strength of neural activity generated by a brain region during the explicit performance task is 
significantly correlated with the strength of the neural activity generated during the performance of 
the implicit task. For this reason, Rameson et al. (2010) conclude that processing self-relevant infor-
mation engages roughly the same neural structures regardless of whether it is done in an implicit or 
explicit manner.

Importantly though, Rameson and colleagues are careful to note that a brain region called the 
dorsal medial prefrontal cortex was observed to be uniquely involved in the explicit perception of 
self-relevant stimuli (Rameson et al. 2010). Following a theoretical model proposed by Northoff and 
Bermpohl (2004), Rameson and colleagues interpret this pattern of neural activity to mean that the 
ventral medial prefrontal cortex is functionally responsible for tagging and representing incoming 
stimuli as self-relevant at the preconscious level; the dorsal medial prefrontal cortex, in turn, is func-
tionally responsible for consciously evaluating this relevance. Accordingly, this is why the ventral 
medial prefrontal cortex is involved in both implicit and explicit tasks; e.g., regardless of the task 
type, incoming stimuli must be tagged and internally represented before they are consciously 
reflected upon. Interestingly, Northoff and Bermpohl (2004) reference a study by Kawasaki and col-
leagues in which the ventral medial prefrontal cortex began to process self-relevant stimuli 200 ms 
after it was presented, while increased activity in the dorsal medial prefrontal cortex did not occur 
until 300–800 ms later (Kawasaki et al. 2001). They suggest that this difference in activation time is 
indicative of functional specialization of the ventral and dorsal medial prefrontal cortices.

Beyond empirically validating identity theory’s assumption that the mind is able to consciously 
and subconsciously perceive self-relevant stimuli, the above studies suggest that altered functionality 
in the dorsal and ventral medial prefrontal cortices commonly associated with mental illness may act 
to modulate identity-related processes in significant ways (Northoff and Bermpohl 2004). For exam-
ple, an altered pattern of neural activity in the dorsal medial prefrontal cortex of patients diagnosed 
with either severe depression or anxiety is significantly related to several cognitive symptoms that are 
indicative of these illnesses (Kim et al. 2010; Lemogne et al. 2009; Northoff 2007; Sheline et al. 2010). 
Specifically, these symptoms include the tendency to overly attend to negative stimuli currently in the 

Fig. 12.3 Brain regions involved in implicit and explicit detection of self-relevant stimuli. Locations of brain regions 
are approximate as seen in the midsagittal view. Brian regions include medial prefrontal cortex (MPFC), ventral medial 
prefrontal cortex (vMPFC), amygdala (AMG), ventral striatum (VS), posterior cingulate cortex (PCC), and subgenual 
anterior cingulate cortex (sACC)

362

363

364

365

366

367

368

369

370

371

372

373

374

375

376

377

378

379

380

381

382

383

384

385

386

387

388

389

390

391

392



15912 What Are the Neurological Foundations of Identities and Identity-Related Processes?

environment; the tendency to overestimate the potential for negative consequences to occur during 
the planning of future actions; the tendency to incorrectly attribute negative meanings to positive or 
neutral stimuli; the inability to experience positive emotions in response to pleasurable or rewarding 
stimuli; the tendency to define oneself in negative terms (i.e., worthless, stupid, ugly, not good 
enough, etc.); as well as the tendency to uncontrollably ruminate on negative thoughts (Grimm et al. 
2009; Mor and Winquist 2002).

In light of the role that the dorsal medial prefrontal cortex plays in the various identity processes 
discussed thus far, the relationship between this brain area and these cognitive symptoms suggests 
that depression and anxiety negatively influence the self- and reflected appraisal, perception, and 
role-rehearsal processes, as well as negatively modulating the positive emotions experienced when 
an identity is confirmed. Given this, identity theory would predict that individuals diagnosed with 
depression or anxiety should have difficulty establishing and maintaining a positive identity. 
Interestingly, qualitative interviews with young adults diagnosed with bipolar disorder report experi-
encing this exact problem (Inder et al. 2008).

The Neurological Foundations of the Identity Control Process

An important argument made by identity theorists is that the conventional and idiosyncratic mean-
ings of an identity, the ability to engage in self- and reflected appraisals and the ability to perceive 
and interpret self-relevant information, are not individual processes that occur in isolation; instead, 
they are all a part of the larger, continuously ongoing, identity control process (Burke and Stets 
2009). Up until now, we have largely investigated the neurological foundations of the individual 
components of the identity control process; in this section, we will illustrate how research on the 
default mode network can be used to integrate these different patterns into a single neurological 
system.

Fig. 12.4 Brain regions comprising the default mode network. The thick solid line represents the connection of the 
two main hubs of the default mode network: the posterior cingulate cortex (PCC) and anterior medial prefrontal cortex 
(aMPFC). The posterior inferior parietal lobe (pIPL) and the brain regions connected by thin solid lines represent the 
medial temporal lobe (MTL) subsystem which includes ventral medial prefrontal cortex (vMPFC), retrosplenial cortex 
(Rsp), hippocampal formation (HF+), and the parahippocampal cortex (PHC). Brain regions connected by thin dashed 
lines represent the dorsal medial prefrontal cortex (dMPFC) subsystem and include temporal pole (TempP), lateral 
temporal cortex (LTC), and temporal parietal junction (TPJ). Locations of brain regions are approximate as seen in the 
midsagittal view (Left) and exterior view (Right) of the brain
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The default mode network is comprised of 11 brain regions that are structurally organized into 2 
subnetworks connected by 2 central hubs (see Fig. 12.4) (Andrews-Hanna et al. 2010b; Buckner and 
Carroll 2007; Buckner et al. 2009; Hagmann et al. 2008; Sporns 2011). One of the central hubs is 
defined by an area of the brain that is commonly called the anterior medial prefrontal cortex; the other 
hub is the posterior cingulate cortex discussed previously. The first of the subnetworks is called the 
dorsal medial prefrontal cortex system. As its name suggests, this subsystem contains the dorsal 
medial prefrontal cortex that was discussed above, as well as a small number of other brain regions. 
The second subnetwork is called the medial temporal system; this network consists of the medial 
temporal lobe, the ventral medial prefrontal cortex, and the hippocampus (all of which were already 
discussed above), as well as a few other brain regions (Leech et al. 2011).

The default mode network as a whole has been empirically demonstrated to be functionally 
responsible for generating and controlling three broadly defined cognitive states and processes 
(Stawarczyk et al. 2011). The first of these cognitive processes is called endogenously focused atten-
tion (Buckner et al. 2008; Buckner and Carroll 2007; Fox et al. 2005). This pattern of neural activity 
is associated with the deliberate generation and effortful control of internal cognitions; phenomeno-
logically, these internal cognitions are experienced whenever an individual covertly thinks, deliber-
ates, ruminates, recalls, considers, or fantasizes about something in their “mind.”

The internal cognitions generated by the default mode network can be divided into two subtypes 
based upon their content and structural-functional connectivity patterns (Leech et al. 2011). The first 
subtype of internal cognitions is largely performed by the medial temporal subsystem and consists of 
episodic/autobiographical memory, imaginary scenario construction, and prospection (Leech et al. 
2011). Episodic/autobiographical memory was already defined above. Imaginary scenario construc-
tion, in turn, is defined as the ability to imagine with great detail fictitious or hypothetical events 
(Buckner 2010; Buckner and Carroll 2007). Finally, prospection is defined as the ability to view one-
self from a future perspective, e.g., thinking about themselves making dinner later that evening or 
taking a trip the following weekend (Buckner 2010; Buckner and Carroll 2007). According to identity 
theory, these cognitive processes are nearly identical with the mental activity that they argue an indi-
vidual engages in when they rehearse potential lines of future action. The second set of internal cogni-
tions is predominantly generated by the dorsal medial prefrontal cortex subsystem and involves the 
processes of self-reflection, as well as self- and reflected appraisals that were also discussed above 
(Corbetta et al. 2008; Fox et al. 2005; Leech et al. 2011).

The fact that the totality of the individual brain regions discussed above is a part of a single 
structural-functional network explains why the same brain regions are routinely activated in so many 
different cognitive processes; in short, each individual mental act is simply a specific instance of a 
more general cognitive process (e.g., deliberately generated and controlled internal mentations). This 
is an important insight because it indicates that the various component parts of the identity control 
process can only be fully understood as a coherent and dynamic whole. At the same time though, the 
fact that the various subprocesses all possess clearly defined empirical referents indicates that each 
dimension of the identity control process can be isolated for explicit consideration. Finally, under-
standing how and why the subcomponents of the default mode network dynamically interact to gener-
ate the larger whole makes it possible for researchers to empirically move between levels of analysis 
without committing ecological or reductionist errors.

The second type of cognitive activity generated by the default mode network is commonly 
referred to as the default state (Raichle et al. 2001). Stated in sociological terms, this state consists 
of what Alfred Schutz (1967) called duration: a “continuous coming-to-be and passing-away” of 
undirected thoughts, which is phenomenologically experienced as the constant transition from a 
“now-thus” to a “new now-thus.” The reason that this mental state is referred to as “default” is 
because the associated pattern of neural activity is what the brain “defaults” to whenever not 
engaged in a cognitively effortful task (Preminger et al. 2011; Raichle and Gusnard 2005). Finally, 
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the third process related to the default mode network is sometimes referred to as the sentinel 
hypothesis (Buckner et al. 2008; Stawarczyk et al. 2011). This specific pattern of activity is 
believed to represent a state of “watchfulness” (Gilbert 2007), whereby the brain engages in the 
general and unfocused monitoring of an individual’s internal and external environment for salient 
or potentially relevant stimuli.

Researchers have repeatedly shown that the cognitive and neurological content of default and 
sentinel processes is heavily imbued with self-relevant information (Buckner et al. 2008; Christoff 
et al. 2009; Smallwood and Schooler 2006; Spreng et al. 2010). This means that when the mind 
wanders, it tends to think about autobiographical memories, future plans and goals, and other self-
related thoughts. Likewise, the sentinel state of activity involves a constant cycling through episodic 
and semantic knowledge that may need to be recalled to address a situation in the environment. In a 
certain sense, the sentinel state of activity represents a constant simulation of the external environ-
ment based on the brain’s previous experiences.

In light of a theoretical model recently proposed by Northoff (2011), these two dimensions of 
the default mode network may relate to the identity control process in the following way. Recall 
from above that the ventral medial prefrontal cortex acts as a filter that tags incoming stimuli as 
self-relevant. Because the neurological representation of a perceived stimulus and the memory of 
said stimulus are identical (Iacoboni et al. 2005; Squire and Kandel 2009), and because the ventral 
medial prefrontal cortex is a part of a larger neural system that is constantly cycling through 
memories of past stimuli, it may be the case that the ventral prefrontal cortex is able to detect 
self-relevant stimuli by matching the incoming signal to the corresponding pattern of neural activ-
ity stored in memory. If this hypothesis is correct, the model would not only explain how the 
perception component of identity control process occurs but it would also empirically verify that 
the identity control process is constant and ongoing, as well as occurring at both the subconscious 
and conscious level.

To summarize, the default mode network is a large network of structurally and functionally con-
nected brain regions that engages in three types of neural activity. These three processes represent the 
identity control process as it occurs at both the conscious and subconscious levels.

Summary and Conclusion: The Importance of Neuroscience  
Research to Identity Theory

The goal of this chapter was to illustrate the empirical and theoretical relevance of neuroscience 
research on the default mode network to the identity theory research program. Toward this end, we 
examined how specific identity theory concepts and processes can be empirically described in terms 
of their neurological correlates. We then concluded our argument by demonstrating how the totality 
of these individual brain regions are in fact component parts of a larger dynamic system of ongoing 
neurological activity. This realization is significant because it physiologically validates identity the-
ory’s argument that the individual dimensions of identities and identity-related processes are in fact 
a coherent complex process.

In light of the above arguments, we conclude that neuroscience can aid identity theory in four 
ways. First, it provides identity theory the capacity to define its concepts with greater precision. 
Because concepts are merely symbolic constructs created by the researcher, their ability to accu-
rately reflect the phenomena they represent is limited by the observational power of the research 
technologies available (Collins 1994). As such, a single concept can erroneously be used to refer 
to two sets of unrelated phenomena simply because the characteristics that distinguish them occur 
at an inaccessible level of analysis. A similar problem can occur with hypothesized theoretical 
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statements when a single process is argued to describe two empirically distinct phenomena. 
For example, the neuroscience research discussed above clearly indicates that the concept of the 
idiographic dimension of an identity indiscriminately refers to two distinct empirical processes, 
e.g., semantic autobiographical and episodic memory. Thus, the ability to specify the neurological 
correlates of an identity enables identity theorists to formulate a more precise conceptual definition 
of the idiographic dimension.

Second, neuroscience can identify elements of an identity process that may be occurring below the 
social, behavioral, or cognitive level of analysis. This is an important contribution because a failure 
to account for these influences will increase the probability that a theory will fail to correctly predict 
or accurately explain the outcomes of social interactions. To illustrate this point, consider the follow-
ing proposition: A change in cognitive variable X is positively related to a change in environmental 
variable Y. According to this proposition, a researcher should expect to see an increase in variable X 
whenever they observe an increase in the value of variable Y.

Let us now assume though that in reality environmental variable Y is only positively related to 
cognitive variable X if and only if neurological variable Z is above some threshold k. Under these 
circumstances, the proposition would only appear to be correct if neurological variable Z happened 
by chance to be above threshold k at the time the theory was applied. In short, a failure to consider 
the input of the neurological level of analysis may result in an accurate theory by chance, but its 
rightful incorporation can result in a correct theory by design. Because variations in hormone levels 
and functional-connectivity patterns within and between individual have been shown to impact the 
neurological mechanisms underlying identity-related processes, it is essential to understand how the 
psychological dimensions of identity theory are influenced by their biological substrate (Burnett and 
Blakemore 2009; Cacioppo and Patrick 2008; Fair et al. 2008).

Third, an understanding of the biological foundations of social behavior can help identity theorists 
specify the scope conditions of their theories with greater accuracy. Simply stated, scope conditions 
are defined as the set of circumstances under which a theoretical claim is expected to hold (Cohen 
1989). Accurately specified scope conditions are important because they can aid researchers in diag-
nosing why a proposition failed to explain or predict a phenomenon of interest. On the one hand, said 
failure can stem from the fact that the relationships between the variables specified in the model do 
not accurately reflect the “real” nature of the processes they are meant to represent. On the other hand, 
it could also be that the “correct” theoretical explanation was applied to the “correct” set of phenom-
ena, but not under the “correct” conditions. Knowing the relevant scope conditions of a theory can 
help discern between these two possibilities by allowing researchers to determine if the observed 
deviations from the expected outcome are attributable to conditions exogenous to the model. For this 
reason, then more precisely stated scope conditions are better than their less precise counterparts 
because they provide a greater degree of accuracy when diagnosing the sources of “theory failure.”

Finally, neuroscience research can help “grow” identity theory in new directions. According to 
Berger, Zelditch, and Wagner (Berger et al. 1989; Berger and Zelditch 1993; Wagner 1984, 2007; 
Wagner and Berger 1985), sociological theories grow in at least five ways; one of these ways is called 
proliferation. Formally stated, theoretical proliferation is defined as the following: “We say of two 
theories, T1 and T2, that T2 is a proliferation of T1 if T2 enlarges the range of application of the 
concepts and principles in T1 to social phenomena beyond the original domain or the original set of 
problems within a domain addressed by T1 (Berger and Zelditch 1993).” As was noted above, the 
recognition of the neurological foundations of identity-related processes provides important insights 
into how mental illness can negatively impact the development and maintenance of identities. Given 
this, the proliferation of identity theory into either the sociology of mental illness or clinical psychol-
ogy may provide important insights into how mental illness, the identity control process, and social 
structures interact to influence the quality of life of pathological populations. These insights, in turn, 
may suggest new holistic interventions that take into consideration a larger domain of potential solu-
tions for assisting the mentally ill in terms of identity-related processes.
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